


TABLE OF CONTENTS

| Page
. Petition in Law No. 24180 ....... Ceeeetecenas R |
Answer in Law No. 24180 ,..;; ...... .......... ..... 3
Petition in Law No. 24336 . veiriinrinerneenanns .. 5
Answer in Law No. 24336 ...... e eeseeree e e 8
-~ Final Order ........... et eesetetsessaesaanseanas 10
NOLICE OF APDPEAL « v vv v vnvenenenenenenenensnnnas 12
Transcript of Hearing May 4, 1972 e, 13 |
Testimony of Applicant's witness: “ ‘
- Daniel Cawgill .....;.................;.. 13
George A. McAlpine ......... e 51
Sales and Use Tax Regulations § 1-92 teineee... 68




App. 1 A N B D

I U COURT
VIRGINTIA: e 8
| L Y]
IN THE CIRCUIT COURT OF FAIRFAX COUNTY .
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CEEONIT. L L E
RESEARCH ANALYSIS CORPOFRATION, :
A District of Columbia Corporation
McLean, Virglnia

Plaintiff,

PETITION FOR CORRECTION OF
ERRONEOUS TAX ASSESSMENT

VS.

" ICOMMONWEALTH OF VIRGINIA
c/o State Tax Commissioner
Department of Taxation
Richmond, Virginia

Defendant.

TO TﬁE HONORABLE JUbGES OF SAID COURT:
1. ?etitioner is a District of Columbia corporation, dply
qualified and doing buSiness in V1rginia at McLean,_Fai:fax:County,
Virginia. Petitioner brings this suit. for correction of an erroneous'
sales tax assessment, pursuant to Section 58-1130, Virginia Code of
1950, as amended, such erroneous assessment having been made by the
Department of Taxation of the Defendant, Commonwealth of Virginia.
2. Petitioner is a non-profit corporation, engaged primarily
in the buSiness of doing research and development work for the
United States Army and others. Its Articles of Incorporation pro-
vide, Article Third:
"The purposes of this corporation are exclusiveiy
scientific, educational and charitable within the
meaning of Section 501(c) (3) of the Internal
. ' Revenue Code...including furnishing scientific
research and advisory services to or for the -
government‘of the United States of America or the
government of any state or of any county. munici~

pality or other local subdivision thereqf,,and

i
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otherwise undertaking, furthering and promoting

scientific research in the public interest and

| } for the public welfare and national security."”

corporation provides:.

i

f » Article Fifth of Petltloner s Artlcles of In

! "The corporation shall have no shareholders and no
i part of the net earnings of the corporation shall
| ever inure to the benefit of any private share-

holder or individualj...".

3. Petitioner leased certain equipment used in research and

development. As a result of such lease, there was collected from

Petitioner, and paid to the Defendant for the year 1968,'under

’ Section 58.441.1 et seq., Code of Virginia, a sales and use tax in

the amount of $25,667.00.

4. DProtest against the assessment and collection of the afore- -

said tax and written application for relief therefrom were duly made.

to the Defendant, but it has failed and refused to refund such tax,

- and continues to collect it.

A 5. The assessment and collection by the Defendant of a sales

and use tax on the equipment used by Petltloner in research and

development was erroneocus and illegal inasmuch as such equipment

is exempt from 1mp051t10n of the sales and use tax.

WHEREFORE, ‘the premises considered, Petltloner prays that the

Defendant be summoned to answer this Petition; that the assessment

by Defendant of the tax set forth above, in the total amount of

$25,667.00, be declared by_this Honorable Court as erroneous, illeg:

and without Qarrant in law; and that judgment be entered for Peti-

tioner agalnst the Defendant for $25,667.00, together with interest

thereon from the date of payment, and Petitioner's costs in this

behalf expended. »
RESEARCH ANALYSIS CORPORATION

*ﬂv k’«ilﬁﬁ% (??

Lounsel‘

~
)

\_/M*ftAArt F4( - . .
Carrlngtgl Hlllid =, Counscl for Pleintiffs
3976 Chain Bridge Road, Fairfax, Virginia
..2.a
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VIRGINIA: | :
IN THE CIRCUIT COURT OF FAIRFAX COUNTY [ . 0

_RESEARCH ANALYSIS CORPORATION, o awoas e
*A District of Columbia Corporation I L
' W. FRANK. ..~ uING

Plaintiff, Clerk of L Cue L Louwid
. ol Fairfax Lowry, Yo

V8.

COMMONWEALTH OF VIRGINIA
DEPARTMENT OF TAXATION

7:24: R /80

Defendant.

ANSWER
Now comes the defendant, CommoﬁQé;lth of Virginia,
Department of Taxation,'éhd enswers the petition filed
against it herein and says:
1. The.defendant admits the allegations of Sec-
tion 1 of the petition, except that it denies that any .
sales tax assessment against:£he'pe£itioher is erroneous.
2. The defendant admits the allegations of Sec-’
tion 2 of the petition. v S
3. The defendant denies the allegations of Sec-
tion 3 of the petit;onw The defendant alleges thaﬁ the
ﬁlaintiff filed consumer use tax returns for the calendar
year 1968, showing use tax liabilities for such period in
the amount of $3,053.02,. which amount was timely paid to
the defendant. The defendant further alleges that the
iplaintiff has been assessed with an additional consumer‘
use tax of $3,779.16, including penalties, for the calendar
year 1968, which amount has not been paid. The defendant
" denies that éither‘fhe’$3,053.02 or the $3,779.16 was a

tax upon eguipment used in research and development in the

experimental or laboratory sense.
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4. The defendant gays thal 1L 1s without knowl-

edge of any protest or written applicatlion for relier as

_alleged by Section 4 of the petition and neither admits

nor denies such allegations but calls for strict proof
of the same.

5. The defendant denies the allegafions of Sec-
tion 5 of the petition. . |

And ndw, having fully answered, the defendant

prays to be hence dismissed with its costs in its behalf

expended.

THE COMMONWEALTH OF VIRGINIA
DEPARTMENT OF TAXATION

By _/n 5

Assistant Atporney General

Andrew P. Miller _
Attorney General of Virginia

Lee F. Davis, Jr. ‘ )
Assistant Attorney General
P. 0. Box 6-L A

Richmond, Virginia 23215

CERTIFICATION

I hereby certify that the original of the foregoing
Answer has been mailed to the Clerk of this Court for

filing and a true copy thereof has been likewise mailed

"~ to Cgrrington Williams, Esquire, 3976 Chain Bridge Road,

Fairfax, Virginia, counsel for plaintiff, on this 13D
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IN THE CIRCUIT COURT OF FAIRFAX COUN'I’Q;»“""F»\'J*
- «““1;:,1" s~
. ‘ w°
RESEARCH ANALYSIS COWPORATICH, '
a District of Columbia Corperation
McLean, Virginia )

Plaintiff,

PETITION FOR CORECTION
OF ERRONEQOUS TAX
ASSESSMENT

VS.

COMMONWEALTH OF VIRGINIA
c/o State Tax Commissioner
Department of Taxation
Richmond, Virginia

Defendant.

TO THE HONORABLE JUDGES OF SAID COURT:
1. Petitioner is a District of Columbia corporation, duly
gualified and doing business ih Virginia at McLean, Fairfax
County, Virginia. Petitioner brings this suit for correction
of an erroneous sales and use tax assessm;ﬁt, pursuaﬁt to Section 58-
1130, Virginia Code of 1950, as amended, such erroneous assessment hav-
ing been made by the Department of Taxation of the Defendant,
Cpmmonwealth of Virginia. o
2. petitioner is a non-profit corporation, engaged.primarily
in the business of doing research and development work for the
United States Army and others. Its Articles of Incorporation pro-
vide, Article Third:
"The pu;féseé of this corporation.are exclusively
scientific, éducational and charitable within the
meaning of Section 501 (c) (3) of the Internal
Revenue Code,..ipcluding.furnishing scientific
research and advisory servicesito or for the
government-of the Unitéd States of America or the : -
government of any state or of any county, munici-

pality or other local subdivision thereof, and

b

-




otherwise undertaking, furthering and promoting

oL 4 . .. s
scientific research in the publlg interest and
RSt e

for the public welfare and national security."
Article Fifth of Petitioner's Articles.of Incorporatioﬁ pfov%desa
5, . , .-

"The corporation shall have no shareholders and -
.no part of the net earnings of the'corporation shall
' s ever inure to the benefit of any private shére—
holder or individual;...". b
3. Petitioner leased certain equipment used in research and
'development. As a result of such.leaSe, there was assessed against
Petitioner, on or about December 28,_1970,’under Section 58.441.1

et seq., Code of Virginia, sales and use taxes,; penalties and

interest as follows:

Period of Audit - Type of Tax Amount
Dec 66 June 68 State Use Tax $321.64
‘Dec 66 Jun 68 State Use Tax ' _

Pen or Int 82.91
July 68 Apr 70 "' State Use Tax - ' 16,919.30 %,
Jul 68 Apr 70 State Use Tax o~

: - Pen or Int 3,415.43 2

July 68 Apr 70 ‘Local Use Tax 9,616.92
Jul. 68 Apr 70 Local Use Tax

Pen or Int : 2,132.77

This Petition is a'éompanion proceeding to a suit filed
against fhe Defendant in this Court on December 31, 1970 on the
same grounds,'but doesinbt duplicate thét suit..

4. Protest against the éssessmenﬁ'of the aforesaid taxes,
penalties and interest and writtenﬁapplication for relief there-
from were duly made to the Defendant, but it has failed and
refused to abate or refund the same.
| .5. The assessment and/or collection by the Defendant-of.sales
and use taxes, penaities and interest on the equipment used by
Petitioner in research and development were erroneous and illegal:*
inasmuch as such equipment is exempt from imposition qﬁlthe salés‘

[V

. s

g —2_-




\%ﬁd-use tax...

WHEREFORE, the premises considersd, Petitioneg praysvthat
.the Defendant be sgmmoned tovansWér this Petifion;'that thé
dssessment by Defendant of the taxes, penalties and interest
set forth above, in the total amount of some $6,831.97, be
~declared by this Honorable Court és‘erroneous, illegal, and
without warrant in law; and that judgment be entered for
éétit;oner against the Defendant for so much thereof as has been

paid to the Defendant, together with interest thereon from the

date of payment, and Petitioner's costs in this behalf expended.

RESEARCH ANALYSIS CORPORATION

By : 3
Counsel

BAUKNIGHT, PRICHARD, McCANDLISH & WILLIAMS

By

Carrington Williams, Counsel for Plaintiffs
3976 Chain Bridge Road, Fairfax, Virginia

.. +
()
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I3 THE CIRCUIT COURT TP F‘IBEFK CQGHT? L
?ﬂ:“AECH ﬁﬁﬁuaalﬁ CORPORATION, oy
4 Dissries of Columbia Corporation ;
Fiainiistl, ]

L
18}

COMMDEWZALTR OP VIRGIRIA
LPARTMENT OF TAXATION

» Y& ' o i 1AW 24336

Defendant. )

TANSHER

Row comes the ﬁaféndanﬁ,,n_i' lth af Vir 3ﬁn

[y

eaartaaat of Taxation, ond shawers ine pe*i Lisn fllied againsa

E§A czrein ané says:

of

1. The defendant adzits the sllegsiions of Zection 1

the petition, axcapt that 1t denies thas ey gsies uax

z3zessvent azzainst the petitioner ls esrronesis.

of T

of

5, ha defendant sd=iis the aliecgations of Zacilon 2

the ?afitiun‘

3. The defendant admiis ihe sllagations of feetion 3

ihae pesliidm.

any

4., “he defensant says inat it is wishoubl knowiedge

pro:west sr written applicailion for reilel asy aileged

tion # of the patitian &34 naither admitvs nor denleas

sudha allezaticns and calls for strict prosd of the same.

La %@uca dismissed with 1ta conss in iis behsli expended.

5, The defeadent denies the sllegations ol Zectien 5

petition.
fnﬂ now, having fully snswered, the 2 fendan& po} f-W4




CIITIPICATION

. I heraby”certify that the ordginal of the forezoing
Answer hag been mailed to the Clark of this Court for
£4iing and a true ﬁopy thereof has been likewiss mailed .
o Carrtngton ¥illiams, Esguire, 3376 Chain Bridge Road.

Falrfax, Virginia, counsel for dlaintiff, on this 22nd

- 2ay of February, 157%..

AZELSTEnt ALLOTREy General
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VIROINIA:
IN THE CIRCUIT COURT OF FAIRFAX COUNTY

RESEARCH ANALYS1S CORPORATION

- plaintiff, . ‘
Law No. 24180

v. and
Law No. 25336

COMMONWEALTH OF VIRGINIA

Defendant.
ORDER

These cases were consolidated and came on for trial to
the Court sitting without a jury on May 4, 1972. Counsel
designated by the State Tax Commissioner appeared on behalf
of the Commonwealth. ° ¥

Upon consideration of the Plaintiff's claim that its
payments for lease of a computer used in its business are exempt
from imposition of the Virginia Sales and Use Tex under the
provisions of § 58-441.6(q), Code of Virginia, which exempts

property purchased for use or consumption directly and ex=

‘clusively in reseerch and development in the experimental or

laboratory sense, and the contention of the Virginia Department

of Taxation that such sale° and use tax exemption ‘does not

- apply to the computer, and the court having heard the testimony

of the witnesses, and being of the opinion that the exemption
applies, it 1is )

ADJUDGED, ORDERED AND DECREED that the assessment by
the Virginie Department of Taxation of the Sales and Use Tax
for the period between December 1, 1966, and April 30, 1970,

in ‘the amount’ of»*26 937. 32 with-penalty of $5,348.11, be and

it hereby is declared to be erroneous and illegal.

The transcript of the proceedings of Mzy 4, 1972, shall

become a part of the record of this case.
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This Order 18 £inal.

. T
/(ﬁv/'7//‘772/ '//}\g;—ﬁrﬂ/)

1 ASK FOR THIS:

Carring “Willlams

SEEN AND OBJECTED TO:
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FILED

. VIRGINIA: -
IN TUE CIRCUIT COURT OF FAIRFAX COUNTY JUL 21 g7,
P W. FRANKLIN

’ Clerk of 1y ﬁrncal‘l')o.[,),,',?c

RECEARCH AKALYSIS CORPORATION o it Couy o

Plaintiff, ’
v. ’ - LAW NOS. (2418
“and, 36
X

COMMONWEALTH OF VIRGINIA
Defendant.

NOTICE OF APPEAL AND
 ASSIGNMENT OF ERROR

Pursuant to Rule 5:6 of the Rules of the Supreme Court
of Virginia, the Defendant, Commonwealth of Virginia, by the
Attorney General, hereby gives notice that it will apply to
the Supreme Court of Virginias for an appeal from fhe final
order entered herein on July 17, 1972.

St b e bt o ens e L

Counsel for Defendant gives further notice that in the

f : . application to the Supreme Court of Virginia, the Defendant

assigns and will rely upon the following error:

‘1. The court erred in its conclusion that the Virginia
retail sales and use tax assessment against Research Analysis
Corporation was erroneous.

The transcript of the hearing, referred to in the Order
of July 17, 1972, will be fiied in the office of the Clerk.

Dated this 19th day of July, 1972.

: !Hi JEALTH OF VIRGINIA

; —
/S o/

kD)
By - £ "“/ / (L/é N /L)1~\
. Assisten o Attorney General

Andrew P. Midler .
Attorney General of Virginia

H ' Mrs. Sally T. Warthen

! » “Assistant Atuornoy General
4 - P. 0. Box 6-L

' ' Richmond, Virginia - 23215
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EXTRACT OF PROCEEDINGS

vihereupon

DANIEL CAWGILL

i
i

a witness, was called for examination by counsel on

béhalf of the plaintiff, and; after having bee

(S .

previously duly sworn, was examined and testified as

follows:

- DIRECT EXAMINATION

BY MR. WILLIAMS:

Q wOuld'you state your name, residence,‘and_uv
éccupation, pleasé, sir..

A My name is Daniel Cawgill, C-a-w-g-i-1-1, I
l;ve at f228 Middlewood Road, Bethesda. M} occupation,
I!am the head of the Computer Sciences Center at Research
Aialysis Corporation iﬁ McLean.

o Q .~ How long have you been with Reéearch Analysis
Cprporation?

A | I've been obut theré_ailittle o§er;eiqht{years.
séTice November '63.- |
| Q Would you tell the Court_youi background briefly,
Mr. Cqﬁgill,'beginainé wi#h your education and subsequent'
éxporience iﬁ the scientific or coﬁpnter field, up until

the time -- if Your Honor please, Reséarch_Analyais_
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2§qﬁv;£goxked for the American Bosch Arma Corporation in

App. 14

Corporation is custom#rily referred to as RAC, it's a
lot easier to say. FWe will use that term with your
permission.

A My education starts with a Bachelor'é Dégree
in Mathmatics from Oberiin in 1943, subsequently a Master's
Degree in Mathmatics at Bosfon University in 1948._ It |

was at that time that I had decided to enter the computer

field, which was quite new then, and I did, indeed,

start in the fall of 1948 at the Aberdeen Prdving Ground

in Maryland, Qorking on the, inci&ently, world's first -

electronic computer, the ENIAC. The applications made at

that time ranged all the way from firing table§=to'

support of what was the beglnnlng of nucleaz research,
theoretxcal studiea of computat1ons
Subsequently, I joined the Burroughs ‘Research

D1v1s1on, worked there for seven years, pr1mar11y, in

_the,_aa part’of a project team'deVEIOping digital

computers, and some'special~purpose‘businesg.maChines.

'Q'_ ‘This is the Burroughs Machine Corporation
that you tcfer to?

A Yol, you could call it, it was called Burroughs

\

Adding.nachino Corporation in those days., snb-equnntly,
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L@ng Island for a period of, approximately, four years.
J .
The principal objection there of my employment and,
i - Z_'.
indeed, of the company was of the development of the

| , o v
inertial guidance system for the Atlas zcyy, Epecifically,

m} activities related to the development of the on-board
gbidance computer that, fundamentally, analyzed the
n@asurements as to'positién and écceleration'of.the
vhhicle, and described what steering cormands should be
g}iven to guide it to its target.

| The kinds of things I did there were primarily

associated with the logical design of the computer for
ﬁhat purpose, I was at one stage of theudeﬁelopment,
héad of Qhat was called the';ogical désignAgroup, these
&ré the people, fundamgntally; who say where what kind

of parts should go in the computer in order that it be

able to do its job.

one of the major problems in a project of that
éype,‘since 1 quess everybody knows an atlas ICﬁM is a
Véhicle:designed to_carry huclear warheads over many
ﬁhousands of miles, is the big problem in that kind of
éhiug_is the reducing the response time, once- the

customer knows what kind of a system he wants, getting a

_éggign and getting it built. There was, for example,
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App. 16

there a problem of minimizing the size of the on-board
computer, minimizing its weight, because there's very

little room, certainly.badk in those days, the late -

fifties, for having much in the way of equipment akoard

the missgile.

e Excu;e.me, you're saying there was a.computerl
on the missile itgelf?

L : Yes, sir.

" As it would be launched into space?

A Xes, indeed, and one ofimy jobs was to find
ways to minimize the gize and thézweight of-thin
particular part of the on-board eqﬁipment, and’also to
reduce the length of time that it took to reacb those
design decisions. An example is the design of layout
or circuit cards which compos&d the camputar._,

: Typically, it toak on the order of two to three

months par card;fo: people, designing draftsmen they re

called to figure out whe:e to put the parts on- the
card. 80 that we would achieve sonathing of the goal of
miniuum sixe and mininnn wniqht.

If you dou t caxe wh-r- the parts are put

\

there is no problem, but yon use up a lot of space and
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¢omnuhications equipment, radars, communication_;inks
J' '

you increase the weight of the thing. To my knowledge

there was no such capability existing at that time to

|
automate these design draftsmen, and the decision:

processes that they went tnrough.

\
My group, I as one of these people, did develop

i
such a computer scheme. That was one of my succesgses,

ahd our end result and leaving out all the details,was

| .
alprocedure which designed a card, a matter of 30 minutes

oh a computer which was of the guality result, as

measured by the design draftsmen superior to anything

tPat they could come up with.

]
t

\ _ This anticipates a bit, but it is a, certainly

it's an example of what I would call research to devise

AQhe technology that can solve.a problem of this type.

Subsequently, I worked, somewhat briefly, for IBM for
4 period of two years on Project Mercury.

i . My responsibilities there were to develop the

test procedures by which all the ground equipment, the
| ‘
gadars,'the computers, that we use to control what was

i

called the launch phase, the time the vehicle is powered
{ ,

flight, until the_éapsule is separated.

| ,
| My computer programs checked out the ground
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1 that control that phase of that flight Subsequently;‘ o

2 joining Research Analysis Corporation, and after about

3 two years, I became head of this Computer SCiencgs Centei ”

* in 1966.

5 Q You're head of;the Computer Sciences Center

6 at the present time?

7 A, Yes.

8 o Would you describe briefly your duties as head

9 of the Computer Sciepces Center?

10 A The real. problem since»Qe have learned by

11‘ historical events and passage of £ime that we heed a

12/ | computer in our kind-of_resea;ch work to make certain

13 that the Qomputer thaﬁlwe havé-is adequate'to suppOrt

14 that work. .The computer 1s.a,well-knovn adgunct in many
15 vareas of endeavor and the person wito undertaxes to do
16 ‘researéh and ﬁdvance aeveloyment work, whatever you may
) _¢a11 it,,with a computer as a. central activxty in that

18 reéeaxch or advance development cannot . perforn if he

9 does'not have the proper equ;pment the equipment which

20 is most up-to-date in terms of his funct;onal capabilitxes:
21| in its capacity. |

22 |  Number one jcb.ié to make sure and,th#t resides
23 :_in.my‘offiqe,that the compﬁter which RAC has is adéquate
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for its kind of research capability, as far as research

‘Second, once it‘'s there, since typically the

work.

users of the KAC computer are on the fringes of what

people know how to do and on- the fringes of what they

k%ow how to do on a computer,lis'té provide the technical
i%terface, the human technical interface between the

surely computer technician as a man who knows how to

"
o
p%sh the buttons and put the fapes on and-the users. of-

In our case, when I say. users of the computer,

! : _ :
Iﬂm talking about the members of the RAC technical staff
| .
w%o are an in the process of figuring out what their
|

tAat conmputer
|

vboblems are and how they can be solved on a computer.

Let me give a little bit of example of the kind-of’thing
Iﬂm talking about. RAC had a project back in the days
P s ’

}

'w?en it was the operation research office of JohnS

Hépkins called --
4% Excuse me; RAC was the successor to the
Oi?servatiom;« arcihLa.b of Johm® Hopkins, was it not? -

i A Yes, this project used a computer at that time-
ol

ccessive yersgions of it had been used, and tiiere is

oﬂe’today which is, has grown and kept pace with the N

! . ] o
growth in siwe .and capabilities of computers. -The

!
i
H
i
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10

simulation and the mod§l that our computer now contains
is somewhere between a hundred and two hundred times as
large, in terms of the humber of logical oi arithmétic.
‘decisions or computﬁtions that are made.

This particular model has gotten to Le so large
now that it cannot be con;ained in a-singlé episodg on
the computer, but has to be partitioned at several pieces,.

Q Can you describe that in a little more detail
80 it is more understandable to a layman like me when
you talk about the model and the-partltlonlng process?

A It is a model of ground comban that is two
opposing sides shootlng at egch other, and the pumber of
types of decisions thé£ theaéombatants-can~be in is very
large, the ambunt of computation'énd Qhaﬁ i would call
reaéoning is vefy‘large.‘ 1'11 give an exampler - one of
the thxngs we - sxmulate is the fact that one of the |
opponents notices the other in this simnlated battle.

The initial question to be asked is does side A

.see side B, The answer is yes. ﬁow well can”he‘See him,
and for this we reé;rt to a table of terrain data which
is lncorporated within the ccmputer to see whether, with
respect to hilla, trees,.bushes, this kind of thing,

side A has a clear view of side B, or an obscured view.
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Whgtevef the outcome of that is, the next question is
what kind.of weapons does side A have in view of his
vigibility and what he has seen of his opponent. Does
he| have the necessary ammunition, does he have people
with which to operate these weapons. Finally, after all
these guestions are asked and answered on thé basis of

data are stored according to the rules of the model which

thé-designers had built into this thing, there is a
stbtement as to what action took place, a certain kind

| .
of weapon was used,“or*certain kinds of weapons and so

! w’ .
ma%y rounds of certain kind of ammunition were used.

i B The probable outcome is then computed. Thgt.is,'
he either made = direéct hit or a near hit, and inflicted

! .
damage of this as such type of value, the amount of value

’on the opposition. If it was a simulated night fall, the

~sijde doing the attacking may not have had a good under-

séanding of the extent of the damage-inflicteé.on his
| ' ' ' _
opponent, so thﬁfé is a model to simulate his-ihtelligenCe
f4r thefterrain~vis§biiiﬁy éohaitions that apply af the'time
% , Obviqusly, the battle is an exchange of such

events and to return to question earlier, there is so

many of these questions and so much of the kind of data

_ :gferied to as terrain data, weapons data, ammunition

|
i
\
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data, several of them that the computer cannot ‘contain

them all at one time, so the programmer or the person
who organizes the sequence of computations'and decieioos
that are used to arrive at the result has got to figure
out how he can partition what is to him, loglcally a
whole thing into pieces and get it into the computers -

That's where my people come in, because it is —~ it didn't -+

. it's hardly ever obvious how you can cut these things up

and how you can get them into the computers, and frequently

there is the problem of time;‘EV¢b if you could get it

'in, you have to be aware;of the fact that there are a

varlety of ways in which you can cut a problem into
pleces to make it fie,

1f he runs out of tiﬁe,'ob§iously,'it's an
1neffectua1 undertaklng, S0 people in my department

prov1de the expertise, the knowledge of how computers

.put together, how it works, and how thoae facts of

design of the computer can be exploited in the partit1on,

the,optimum partitioning of the problem to fit it, |
.Q Do I take it that most of the work which RAC

has done has been on contract for the United States Army?

‘@. That 8 right, most of it

o In -characterizing the'worky such as the battlee,_ﬂé

i
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field example, what is your primary purpose then under
the order which you have entered into, on the contract

which you've&entered into with the army, in broad terms?

A I would say that by fgr the bulk of the

motivation has been to find ways in which to measure,

tb analyze, to discover, what has happened and how to
measure it. There is a classical parable, as I ﬁnderstand
these things, in battles that frequently the side that
wﬁns doesn't know why it won, yet knows it won if they
have come to that point.  But, what exactly did they do
that was related to thé fact of having won, and thig is
the.kind of thing that frequently takes place at RAC and
the kind of thing that a computer does participate in;

ﬂn thé atfempt to be able to answer moreméccurately this

v
iy

question. That is we will perform experiments with a

- variety of différent decision type of models. That is on

the assumption that certain types of activity have taken
place in ﬁhe battle and this particular side has won.
We'll attempt to'establish, in computer man's

word charistically experimentally by guess and qut trying

the relationéhip between the events that took place and

the outcome, 50 given one model of forecasting the out-

~¢ome of battle , there may be attempts, there will be
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attempts to validate that by getting similar data from
a variety of battles in testing that particular model.

o Can yéu give us examples of other work which
you have done at RAC, other than military models,
battlefield strategy, other types of work?

THE COURT: Before you leave this phase of it,

Mr. Williams, I wonder if you would, Mr. Cawgill, I

wonder if you could give us a specific example, not one

that has actually taken place, but one problem of the

actual guestion, the problem thétihas been posed to you.

"by the military, and tell us, speéifically, what you do

in order to sclve it and what resuits you -~ in a few
vofds?_ |

THE WITNESS: I missed some of youf ﬁords, a
specific what? | | - |

THE 'COURT: Let me ask the question again.

Before ﬁe leave the subject:that Mr. Williams has been.

"pursuing, 80 far as the mllitary is concerned I wonder

if you could give us a Speclflc problem that might have
been posed to you*ﬁo-far as the details of 1t are

concerned, and the procedure you went through 1n order

\

to properly anaﬁ'ze the problem and give us the solution

ggg,arrlved ;t. I don't necessarily mean a@spgcig}c-
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example, or an actual problem as‘such, but something
that could be hypothetical, that would be typical of
the type of work that you do tha£ would exemplify the
type of work that you do in this field? :

THE WITNESS: Just'é'bit‘of clarification, my

‘comyany or my department?

1

THE COURT: The Department we're concerned

with is Exemption of Taxation.

. THE WITNESS: I refer to the paititioning
aﬁtivity there and I think that ig in the technical area
is typical ofPerlems_éhét confronts me and my depagtment
ih our computer Qork.' And, if 1 generalize that any, 1
would say that it's a question of where we are ﬁndertéking
&hat ﬁuxned ou£ to be computatiqnally very large problems.

i

The queéstion is how do we use the computer to

 handle that, or recast the statement of the problem of

the inqguiries so that it can exploit the characteristics

and capabilities of our equipment.

] - THE COURT: Let me interrupt you, let me take a

piece on°ur'suppose you would, if you would give me an

example of a particular question, or a particular problem
that would be posed to you by the m;lltary, or whoever

would submit the ptoblem to you?
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1 .~ THE WITNESS: Find out what the characteristics
2 of the problem are and how to ana.yze and evaluate thgmh
3| | when I say that I wish to be able to respond effectively,

4 militarily to the poSsibility of an outbreak of large

[5)

scale conflict, simultanéously, in several parts of the
6/ | world.

7 . THE COURY: Do they give you a number of factual

8 situations that you would consider in connection with
9 that or do they leave that up to you to perform those

10 things?

11_ | THE WITINESS: That's 1eft up. to us, the problem
12 being for us to find out the ones which are of greater

13 signifiCanée. The,onlyhrestriction being, we're in this
14 .worid, we live in this pretty much today as we'uuderstand
15 (it might be in the future. | |

16 ‘ , - THE COURT: Could you £éll me;'very.briefly,
17\ | then -;4  ".; - the thiﬁQS_fbu,arc‘conpidering'setting QP

18 the program which you would put into your COmputer?_

19 THE WITNESS: Setting up --

20 THE COQRT: Tell mé very br;efly the things

21 that ypu would consider in setting up the program that
22 you wou;dvsubmit to your computér, or the information

| -that you would give to your computer.
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" ask this question to clarify again with what

THE WITNESS: That's a hard one to be brief

about. Organizing the, all of the data that are involved

about men, equipment, transportation capabilities,

wéapons effectiveness, béth ours and the prospective

eAemy's, the amount of computation that probably has to
be performed in going from one point to the next on the
péthwéy to a statement of outcome, to see whether these

computation steps can be accommodated within the computer,
whether the data can be contained within it, and where
this partitioning phenomenon, that I spoke about earlier,

has to be applled or it should be applied in order to

'assure us, and still ach1ev1ng an answer at some p01nt

-

Hitmw;
| BY MR.‘WILLIAMS:
i Q_‘ Mr.,Cawgill,'let me; perhaps, éuggest this or
. Jﬁdge

Jennings was putting. Do you make the assumption’ or does

the army make the assumption that they have one division

cbmposed of a tegimental combat team and soO many tanks,

S0 many machine guns, do you make that assumption, does

the army make the assumption, and' what assumption {g made'

about air power,tartillery, and 50 forth?

I Typically, neither one of us make that assumption.

-
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1 we know that these kinds of things would be considered.
2 What wé do is come up with a reason;ng processes, the

3 ’computation processes by which they can answer that’

4 | question for themselves.

0 THE COURT: In other words, you, in effect,

6] | work out a formula for them, is that correéf?

7 , THE WITNESS: Yes, a formuia which is usable,
8 that's typically a pfoblem. |

9 ' THE COURT: Do I understand it, once you have
10v. assembled all this information_that would go into the

11 'compu;er, then the computations‘afe wade by the computer
12 and.you,'in turn, arrive at the formula and furnish

13 that back to the‘military or whoever submittedAthe‘problem
14 to you; is thét correct?

1) | ’ ‘THE WITNESS:  After the formula is developed,
16 they_operate, themselves._ | |

1|  THE CQURT: 1Bﬁt ydﬁ.submit thé formulé~bgck'to

18| | them and -2

19/ . THE WITNESS: ves.

20 o THE COURT; That would be the end result of ybﬁr
21| work? - |

22| | - THE WITNESS: Yes,

23] |  THE COURT: Do I, further, understand that it
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wouldn't be just a simple matter, and I'm sure that I'm

o&er simplifying it in this question and anéwer, but do

I |understand that there would be a number of differ%pt
alternatives that you could submit to the machine which,
in effect, take an average, thus arrive at your formula
as such, or some type of interpretations as far aé that's

céncerned?

THE WITNESS: Yes, but I think more to the

point is the qguestion of what are the alternatives, wiat
are the questions that are of greatest relevance to tie

army, to be asked and answered. It's fundamental dilemma

is the - poséibility of conflicts as I'Ve described.

THE COQURT: I think I understand what you're
shying now. Do they ever, on occasion, submit a problem

to you and say that, on the 10th ddy of June we are going

to have a battle at such and such a location, what should

we do and how Qn'ogm we handle that situation, do they
ever ask you a 3pecific question such as that?

| THE WITNESS: No. B

THE-COURi: In other words, what you're doing

is to formulate a general sort of policy for them;‘or

general sort of formula for them that would be adaptable

_|..tc a number of situations, -is that cbrrect?f
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1 THE WITNESS:V Yes, |
2 ‘ THE COURT: Excuse me, Mr. Williams, you can go
3 ahead.
4 BY MR. WILLIAMS:
5 Q Mr. Cawgill, ahother example, have you had any

6 experience witﬁ aircraft characteristics, fuel load,

7 that sort of thing?

81 A Yes, indeed, there was in the early day of the,
9 days of.thg SST, for example, an inguiry made as to bow
10 one would answer the question, is the SST economically

11/ | . and fpnctionally,Afrom the point 6f view of the users of
12 this service, the right approach. The préblem thét we

13 locked at was to devise the methodology by which people
14| | could answer that question.

15 -ThiS'reQﬁired doiné'such thingéﬁas, well,

16 detgrmining tﬁe obvious kinds,of-factors thét.yog4have

17 ‘tO'have,_air reports, éﬁd tﬁat you‘havé,tb have fuel

18 suppliés, and:mdinﬁepénCe fécilities, and you have to

19| | have crgws‘to operate the équipmeﬁg, to maintain. The

20 question is supposedyou had a well designed airciaft

21.. system consistiﬁéiof=§;59;3ﬁe§g, airports, peoplé, supplies,

22 dll these goodfthings. e

28/ | The ultimate question is what would it look




-3

10
11
12
13
14
15
16
17
18

19

21

22

23 |

diagnosis. A computer could not be contrived or made to | .

App. 31
21

like, where would the airports be, how woula they §perate,
how would the crews be assighed, and 80 oh. AThis being a
néw type of aircraft, the methods for arriving at these
answers were not known; well, they didn't exist. People
kﬁew that, pretty well how to approach them. What we
d#d there was to devise the methodology by which these
guestions could be answered. In that case, incidently,
the alternative course is conventional jet aiicraft and
we did the analogist thing for them, that is devised the
methodology that will enable somebody to compute the
éﬁount of fuél, at each of several locations, the amount
of spare parts needed, the number of cfew personnel
r§quireé at several locations, develop thié me thodology,
test it with actual data sufficient to verify practically
ﬁhat.ouf formula would work. |

Q Have:you dphe any wbrk in the field of héalth?

A Yes,\there are a couple there. One was a
cpﬁputeriie&ssystem wﬁ used as a diagnostic:tool, some
éeopleICalled it as an aid to diaghosia, but it actuglly
éid some diagnosis. The quebtion is whether since a.
in diagnosing 111§esses or injuries, a vast amount of

data have to be in the head of the'peraon doing the

* -
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handle these data and.to intrepret them and give then
situations, so our inquiry was to establish whether we
could, as proven by a actual demonstrational'opexation,
come up witi avcomputerized procedure for doing this.

.We did undertake, we achieved some success
there. The resulting capability(consisted of several
kinds of things ;f-you could type at a keyboard yhich
gave you a written record of whaf you asked the computer.

It would then go into the computer -and say, a piece of

glass is in an automobile example, this is an actual case

- that took place, of such and such dimension so long,

pointed, shaped like a long skinny triangle and myrt -the
accident victim's body at such and such a point, and
exited from some other point, define by just erromatic~-

question, what organs were, and what organs

’probably were 1mpacted by thls piece of glass.

The computer dxd two things, number one, it
lnterpreted the sequence of words composlng that questlon,
and from that 1n£erred ‘the location within the computer's
memory of the data ;hich cbnstituted the answer to the

question. That 18, 1n that case, it's a matter of

searching anatomical encyclopedias stored within ‘the

computer -to find out, first of alL, what is at tha place
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wﬁere tﬁe glass entered the body, and then to trace &
géomgtricaliline or a pPlanegince a cut with a sliver of
glass through the body, check éff which blood vessels,
and which other parts in there were cut. 8ince you have
té deal with an average body, because its content
véry from individual to individual, the question has to
bé answered, in part, proﬁablistically, and you say, well
ié may or may not have hit such and such a major blood
vessel, or the stomach, or depending on the pecularities
of the individual.

>It could alspvfespond to such questions as the
patient has a greenish palor abgut his face, his forehead
ié sweating, Qe lacks consciousness, his réspiration is
s0 and so, his heart rate 15 elevated to 120‘pér miﬁute

or something like that, list the things that could be

- wrong with him.

Q With\thevpﬁtient? : ~

A Yes, with the patient-r',Eézagéin~the‘thing
tﬁat tﬁisiparticula; inquiry ié the abiiity to infer from
fﬁe guestion what is the locaﬁion of ﬁhe information that
is relevant to it; to the extent that we exercise this
particular end result. We demonstrated that we have the

abilify to let a machine do the interpretation of these

|
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words, and go to the right place to look up the information.
A doctor does the same thing, if he knows about the
information. - What we simulated was that part of - -~ the
doctor making his diagnosis. We had another onevwhich.dealt

with crib deaths, infants, as I understand it, frequerntly

.will, just unexplainedly, die in their cribs,

They don't smother, they haven't been strangled,
they just suddenly die. The question is why, even more
to the point, what can be done about this. $o, the
starting point was a couple of ta?e recordiﬁgs of
breathing  and heart beats of two:infants faken down to
tge hospital in'Wéshington.

The question put téﬂthe RAC researcher was
can you find,{pg;haps in these two regoxdings, which are
a sample of -this ;éghenomenén, some indication of-fhe_--
possibility of_soﬁg-cardiac failﬁre or impeﬁding déath
by'that infant |

| Second, if fou can do that, can you’COme-up
with a suggestion as to a Characte:istié of the device

that you could afford to build and sell the people,

-which would enable them to monitor any individual baby

to see whether he is, péihaps,'about'to die.

Presumably, there is in the recordings of the
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heart aﬁd'breathing record of the infant, an indication

of impending cardiac failure. Can we detect it, could

wé minimize it. The computer got to that one because of
the obvious need for speed. It does no good éight hours
after the baby has died for somebody to say, yeah, I can
tell that that particular point in his bféathing and heart
réte, that he is goiné to expire soon. It has to be
timely, you have to give a warning. That one, like a

lat of research has yet to be implemented in an economical
of feasible device.

0 ‘-Mr. Cawgill, what p;rt of the operations,'if
aéy, would be.classifiéd in tﬁe terms operations reéearch,
first of all, can you défine the term, operations. |
;éseérch?

A I cah't,,it‘s'a -~ a lot of people do it, it's

- a 'matter of lobking at the‘mental or physical activities

éf processes or procedures employed by people in their
aﬁtempt to reach decisioné or judgments,:and io'discover
the aspects, the inﬂividual deﬁails of those processes
df prdcedurés which are relevant to the decision. When
a;voter decides fdr abparticﬁlar candidate, the guestion
might be well, what doés_he really use as his decigion

makihg mechanism. o=
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0. ' The question was raised by the Court earlier

relating to the question of business decisions, and
what you h#ve testified here, today, as to what RAC
does. My question is this, is what RAC does more related
to methodology, or is it more related to the actual
decisions?

A It's related to the metihodology, in my
experience, they hérdly, if ever; get involved in an

actual decision. That's done by our client, his problem

is he doesn't know how to answer his own questions, so

-Wwe show him how to use those answers for himself.

Q Mr. Cawgill, does the term research and
development have any generél connotation within the trade
in which yéu are engaged, so to speak.'lI éall it a trade,
;hat might not'be'é‘fair cafegorizatién bﬁt_that‘s thg
shorté#t'way-fo say it.

A As in the kihﬁ~6fﬁwbrk_RAC doeé} or the kind-
of ﬁsés that-are'méde.of cémputers? |

o éoth. o

A Well, as a matter of fact, it's the same answer

applies to both.

Q What is that?

A Research or research and development ‘cormists




34

10

11

13
14
15
16
17
18

19

21
22

23

i App. 37

o% finding out what new, useful questions are worth
aﬁswering and how do you answer them. I mean, you have
f@pnd out how to answer the question, well, then some-~
b?dy else can do thatf With the example I used éarlier,.
for example the military wishes to know whaﬁ is relevant
aﬁout, or whatlis our posture militarily, if certain
mpltiple, major conflicts break out across the face of
this earth.

? ' The question in that case is, we know the end
r?sult, or the end guestion is how do we survive. But

between that statement of the situation of its -- that

effects survival of the decision is to whether you can

_survive it or not,Athere is a multiplicityvof detailed

questions that have to be identified which he will then

have to answer. And, our research in that case is

‘ mhihly findingfwhat questions are of relevance to the

end objective that should be answered and;where there is
not a methodology or a knowledge of how to answer them
to shpply that as well.

B

o Would yoﬁ state whether, in your opinion, as
an expert) whether the work which is being done by RAC
constitutes the research and development work as applied

to this computer?
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(Objection.)

BY MR. WILLIAMS:

Q Mr. Cawgill, based on your training and
experience within the scientific community, and with the
use of computers, will you stape whether or not you have
formed an opinion as to whether or not the use of these
computers at RAC, as you have described it, is_research-
or development within the commonly accepted usage of
that term. My question is ha;e you formed an opinion?

A Yes, indeed. 7

Q What'is.that opinion?

A, That it is predomiﬁgntlylresearch or research
and development.

0 My nexf’question is wi£h_thé same premises, your
broad:backgrOUnd and éxperience,*do yquﬂhavé any opinion

as to what constitutes research in the laboratory sense,

or in the experimental sense?

(Objection.)

- x ® *®

BY MR. WILLIAMS:
o Mr. Cawgili, will you define the term laboratory

as applied to the use of the com?uter?

THE COURT: So far as its ordinary meaning, as
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i
far as Mr. William's expression in the trade. b

THE WITNESS: I would say it denotes a, a

faéility, established design for, with éertain capabilitieé
and characteristics selected for the conduct of some

kind of inquiry or investigation, the conduct of researcn.
By way of contrast, I can point out, that many computer

facilities are set up so that they are icdeally arranged

to handle the user's accounting prowvlems. They are.
located near the comptreller's office,.doors and windows

are designed to enable appropriaté gsecurity monitdring‘

for this type o1 applicéﬁiqn to facilitate the transfer
o? data which théy control and use on the computer to.
facilitate>ret€¥n paychecks, invoices, repbrts,‘et-cetera,
to him.' | |

A computer laboratory, on the other hand, to
;étﬁrn to my ofiginal_narrative; is going to‘bé.located;

designed, facilitated to the dse by people who are

doing research. It will have attributes;characte:istics

Al

|
Q You have partxally answered this question

before, but I want to make it clear.:.d. undcrstand in-

ccmparing the 1aboratory in the conventional sense of

__the word, and the computer -about which you have
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testified, can yoﬁ state briefly the advantages and
disadvantages of each?

A Would you say that again.

ol In comparing conventional laboratory on the one
hand, scientific 1aborat6ry on the one hand, with the
computer and it's use on the other, can yéu tell us
briefiy the advantages and disadvantages of the
computér versus the_conventiona; lahoratory?

THE COURT: That's the computer by itself?

MR. WILLIAMS: Yes, siﬁ,'the’characteristics

- and the way they operate.

THE_ﬁiTNESS: The disadvantages, if it had any, w
would be that ;t impeded the inquiry of people attempting
to the inquiry in research. I don't'think I-get you ye;.

" BY MR, WILLIAMS: |

0 For:insfance, do you -- in the laboratory, you

customarily build a model, do you hot?

A ‘Yes,Aindeed.

'Q-. In an ordinaty convehtioﬁal laboratory, if you

‘want to conduct an experiment, you will build a model,

will you not? -
A Yes.

Q. A physical model?2




A Yes.

Q Do you do that with a computex?

A I think that's fair to say, of course, it's
n§t.a tangible modei, a creation of thought andh¥éasoning
that can be implemented by arithmeﬁic and logical
dqcisions, and once this has been done, then ——

Q wWhich would be the better model if you.had
ydur druthers? |

A If I could build it, I'd always be impressed,
but one cannot build an SST to see whether it can -- how
if.will pérform,_economically an&:fﬁnctionally. It has
to proceed this with some sort of, if youwill, paper
description of how it would work if it existed.

Q Are you saying ;hat the computer model of‘the
S8T is a more acdurate»refléction of what will happen
tﬁan a‘physiéal model in a laboratory?

A No, it's --

THE COURT: -I think he said the opposite, dig
ygu hot?-»fhat s the.physical model itself would be
more desirable thaﬁ the situation, if you use that term
properly. |

THE WITNESS: I think it is more desirable in

| .. the sense that most people will prgfer to trust the
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actual, tangible thing, if they have a choice. The
person designing the:model is a competent man and his
competence is understood, will find the model perfectly
acceptabie and, in any case, it's much faster and much
cheaper.

BY MR. WILLIAMS:

Q Mr. Cawgill, to what extent would you say, if
any, the use of the computer at KAC would constitute basic
research, for example?

A I wouldn't mind saying that it's mostly, it
seems to me, that it is, it partiéipates in inquiry of
that quality of novelty and intelleqtual difficulty.

THE COURT: I aésuﬁé your question,.in effect,
is what percentage is used in basic research? |
) »MR..WILLIAMS; In broad terﬁs, yes, Your

Honor;; What ﬁgrcéntage,. if you could‘ﬂsy tipat percen-

tage?

iHE,WITNESSQ fhrée'quarters,.

THE COURT: As distinguished from‘what?

MR, WILLIAMS: As distinguisﬁed from any othexr
kindg of7use,1I haven!p§aSked.him‘that, | | |

THE COURT:..BasiCrrésearéh*as~compared-to

| aBvance -type research. - .
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- MR, WILLIAMS: I was going to ask him about

advance. technology as the next question.

(Objection.)
. *® * %
-BY MR, WILLIAMS:

Q Next, Mr. Cawgill, what about the usage within

e trade, to what extent would you classify the use

of the computer at RAC, as advanced thechnology?

THE COURT: As distinguished from basic

research,

Xe

C¢

. MR.TWILLIAMS# As distinguished from Lbasic
search, yes.
THE WITNESS: It would be relatively'minoi.
BY MR. WILLIANMS:
S Q "Relatively minor?
A Yes. .
_;Q‘ 'Coufdynu state a_pércentagé'arbitrarily or not?
A In reflection 1 would probably regret it

~

ere are somevexamplés, but I‘d regret trying to quantize’

it's bound to be small.

@ .Can. - you state to what extent, if any, the

mputer at RAC is used for research and developrent for

improving existing products?

A . X couldn't'qﬁantize that( but.it's very small.
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Q | . To what extent, if any, is it used for research
and deveiopment for new uses for existing products?
A That's going to be fairly sizable. Actually

the first thing was probably understated. The case ~ . T

can recall a case in which the guestion was trucks® 1€
army has an SNOIMOUS £100¢ of trucks of many, many

different types, and it's a big financial, and functional

problem.with them to know how many of what type to have,

and we did make, construct it, if you will, a model of

the. army use of trucks for the kinds of function’

and the amount of function, and were able to participate

in the ~~ thereby .. 4, .ir evaluation of the kind of a

new FTUCK that they required.
This vehicle, for éxample,ithe t:ailer could

articulate not only bend this way, relatively With thg cab,

but rotate, and it could swim, so it's small but not = et
‘me say’not very small,
@ Your answer was in answer to my queétiQn about

research and development of new uses for existing

products that that was quite extensive, did I understand
you correctlyf .

A Yes,>that's fairly Sizable, yes.

e Lastly,.what about the research and dévelopment
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5
on the RAC computer of new products, as opposed to new
uses or improving existing uses?
A if we are talking there about this concept of

méthodology, it's the enormous bulk of our activity.
‘ Q That is the what?

|

! A The enormous bulk of the use of the computer

) i$-on behalf of that kind of work.

MR. WILLIAMS: No further questions, Your

|
lionor.

| CROSS EXAMINATION
BY MR. DAVIS:
Q Mr. Cawgill, Mr. Williams asked the question

that we pulled up short and answered, but would you

characterize the basic nature of your work as operations

rbsearg@?

.~ A The company's is"“my work as head of the
léomputer department is --
i

\ ' ' . '
: Q This is a distinction you're making you perform

ér YOugget the ¢omputer to perform its service as

:equiredvby other people in the company, is this a
correct statement?

i- A I would prefer the word asgist, it's theirs to

‘ usem}e problem is of filling in the occasional gaps of
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knowledgé, and of course at the end of that operation,
there are people that are pushing the buttons that make
it go. |

G But you're-making a distinction, for example,

that your function is diétinct, the last day of function

tb the line, if the line of the company is‘deemed to be

operation research, = you are staff assistant to the —-- are
you the staff assistant?
A Yes, sir.

o When the company is approached with an

operations research problem, it will utilize the computer

in resblving the problem or in defining the problem,
perhaps --

A fhis is not necessarily known in the beginning,
it frequently turﬁs Ouﬁ to be theICaSe which is why it is
thereifof coufse.g There is nothing in’ﬁhe'beginnihgldf
that‘prbcess that saYs:Qe'ré going to usé'a coﬂputef;

VQ' We diséussad the éituation'with the'army‘and

the game theory, or cqmpetitive strategy situation, in.

- which you’conétructed a model or theoretical model and

tried, I guess, boxed it in so that you could figure out
what the variables wefe;'iééthis the same type of

process that General Motors_might go through as an example . |..
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injtrying to decide 1t8 competitive market?
; A There is a similarity there, but the thing that
w% do is develop the mechanism by which the user can

make those decisions for himgelf® »® I think I said

eérlier, we extremely seldom are involved in the use of

the device beyond demonstrating witn practicél

| .
that it performs the assigned task, and I would say’

ity

Itnerefore that the similarity with the situation you cite

.

is slight.
Q You\could perform the same service for

Géneral Motors toftell them how to evaluate their auto-
m?bile market?

- A Yes, indeed, I could, I could, and this is based

onh the fact that I have some experience in devising

p&oéedures by which he is going to make his decisions.
0  Sof the development of the procedures for

General Motors to make the decision, the type of thought
\ D P . '. ) ] :
process that goes- : eIMtellec;#&;endeavor that go into
your creation of the program for the army is the same

ﬁypé of --

A No, you're getting tangled up over the matter

?f how you answer a question, how do you go about answer-
i

ing ‘a question and then what other activities you engage
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in in answering'the question. The General Motors

of 5 gaming

situation, the 3M8lO9Y is there's some kind
theory that is relevant to the céncept decisions that

I have to make. If ﬁhey were to come to RAC with this
kind of question and say.will.you work on it for us, the
answer would.be yes, if what they are’aftei is 2" answer
to the gquestion of what is the procedure by which you
can answer these'questioﬁs, can you come up with the
proéedure;_xf they weré to ask us to answer the gquestions

on marketing strategy so their deSign strategies,

production strategies, we almost certainly would not

have anything to do with it.
Q You mention with the SST, the work you did on
the airports, and this type of work, how about financial

plaﬁning involved iﬁ the whoie_SST operation, were you

involved in this?

g .- We were.§n§qlvéd in.finahcial_élannihg in this'
way,.r; thétiit is'récogniéed‘thag.the~finanéial,aspects
of tﬁat'program are of-great iﬁportance to the yes or
no deéisiQn, and»the model by wnich money aspects can be
ﬁéasured had to be devised, and we did, indeed, devise

that model. '

o - What is advanced kin&a:_progrémming?
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A Advanced --
Q Linear ,rogramming.
A I hate to dwell on advanced, but I can tell

ou that 1in€ar ,rograrming is the term used to describe
the mathmatical procedure which has a characteristic
that you have many -mathmatical, algebraic equations, just

as one might have in high school, algebra II equations,

‘and two unknowns, X plus Y equals two, X minus Y equals

23]

|

ive, find the value of ¥ and Y.

Linear progr¥mming deals with many

[0}

uch equations, but with the important distinction that

“there are far more unknowns than there are equations; in

(o]

ur place, for example, the typical challenging linear

‘programming problem may have two or three thousand

variables in it; and five hﬁndred to a thousand equations,
ahd the piébiem is that‘those equations define the

ielationShips among'hhé variables, such ds armén might
have a rélation betweenlhis bank account andféolvency;

His wife may be taking money out, and people

o

putting money in,vand so on. 7Theén there's a final very'
important equation which discribes the value or signi-
ticance of the values of all these unknowns, and one

seeks to find a set of values for the unknowns, whose
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inner-relationships are defined by these many equations.
Those equations must hold such that this final evaluation

equation, if I many call it that, has a maximum or

minimum, some sort of optimum value. I think if I may

slide away from what is linear\prbgram, now, I would say
that advanced ls‘an emotional term used to.suggest some
partitioning between very difficult computationally and
logically, and not éo difficult computationally and
logically.

0} I'm trying to again draw the distinction between

your particular work and the compény's work, whether the

compahy, itself; is doing dperations research, would you
utilize oftén On.your computéf, advanced linear -programming
in the_solying of a problem,'ér aéain in the settlng up

of an equation situation? |

A: : Yes, indeed, it's a major technology ex9101ted

by. Oux model bullders-lt'was a fee motivation causing.us

to chahge from our previous'coﬁpqters td.our‘préseht
ones'th;ee'and a half years ago; 'The fact that thé kinés
of models we were géttlng into requlred a far greater
capab111ty of this type than the computer we had at thev
time could ngndleh The problem is to glné one that

could handle it. My problem was to find it,_
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! Q I want to clarify the meaning of the terms
\
yéu used, or Mr. Williams used, in asking you questions

earlier when he referred to basic research, you were
i

construing this to include the development of pathmatical

férmuli?

|

A Yes.

; MR. DAVIS: That's all.

; THE COURT: Any further guestions, Mr. Williams?

i MKk. WILLIAMS: No further qﬁestions, Your
Hénor. (

THE COURT: You may Step down.
(Witnesé excused.)

wae:eupqn

GEORGE A. MCALPINE
aé&itness, was called'for.eXamination by cbunsel on behalf

of the plaintiff, and, after having been préviously duly

.syorn, was examined and testified as follows:

DIRECT EXAMINATION
BY MR. WILLIAMS: i
Q Would you‘state your’name, residence, occupationg

'

aﬁd title, please? {

A My name is George A. McAlpine, I live at 120

Overlook brive, Charlottesville, Virginia, my position

T e
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is associate professor, Electrical Engineering and
Directing of Research Laboratories for Engineering'
Sciences, University of Virginia.

Q. As the director of that office, that encompasses
not only the School of Ehgineeriné but all of the sciences
involved iﬁ‘that.title,‘the.Uniﬁersity?

'A No, it's limited to the School of Engineering
and Aépiied Science. ”

Q Can you tell the Court briefly, Dr. McAlpine,

your education, and training, ahdﬂexperiencé to date,

'please?

A I received my Bachelor of Electrical Engineering

Degree at'the_UniVetsity 6£ Virginia in 1957, Masters of

Eleétrical‘Engineering at Stanford, 1961, Doctor of Eled—

trical Engineering at the University of Virginia 1967.-

From 1957 to 196451-worked in various industries,

primarily, the_aerospacé'industries, and from February

1964 to date, I have'been aﬁ the éniVe:sityf

Q-'.'ﬁhen you speak of the Sé;OSpace industriés,i
can ypu_tell briéfl& what you did_in thosg indnstries?

% I Qag known.as ﬁmsygtehgxeenginéef which'isi
sort of a éatdh-ailltitie,'wo:king kor the ﬁartin Company

in Orlando, Florida; gyivaniaZlectronic Defehse’Laboratoriés
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i
I
|

in Mountain View, California, the Sperry Piedmont

Company, which is poy the, Sperry Marine Division at
Cbarlottesville, working primarily in the area of

! :

electronic systems, design and analysis.

Q Would you describe your experience, if any,

with the use of computers?
_ A My experience with computers has been strictly
; .

i
|

using them as a tool in my own research in the field of

€lectrical engineering. I have studiously avoided
learning too much about how they operate or anything else

so Ivcould remain objective about their use, so I am not

a computer expert as such, but I do know. how .to use

them and when not to use them.

0 Would you.clafify fhat a little bit as ﬁo an
¥oﬁ made that point? |
i ;b~' Jusf invm;nysituétith the computer is not the
épplicable tool to usé! ;For example, if you had a
calculation to ﬁaké ahd_yod didn't want ah acéuraéy:of
$evente§ﬁ éecimal placeé,vuse a.siide rule, or count on
ﬁéur fingers, or puhch:an adding machine. 
e You'té saying that the computef does have

limitations?

| >vA Very definitely{
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Q@ = Can you describe those briefly?

A Well, there are, I suppose, two fundamental
types of‘liﬁitations. One is where thie computer is just
too powerful a machine for the use you want to put it to,
such as using it as an adding machine, and this is ohe
of my objections to it, peoplé tend to forget how to

think for themselves they use the computer too much.

~ when
The other thing is applying it in situations
where the nature of the computer itself inhibits the

revealing of the truth about the problem you're involved

with, 5pn4 just many instances where you have to be very

careful about how you use the computer and that the

resultsy the computer itSelf; affects the results and
you have to know that befqrehand;v

o} .Whét about the advantages, if Any, of the
cbmput§f4a§ a tool? |

A The priméry advénﬁage qfltﬁe ¢oﬁputer, of
éourse; is it's great speed in which it can éo-faifly

simple opefations, and that is-thé primary advantage of

the computer since the computer, itself, is a man made -

device. Obviously, I think man can do everythiﬁg if

given enough time, but the computervcanado -- the main

advantage of the computer is that it can do these things
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maybe é million ;imes or ten million times faster than a
human can do them.

: Q CanAyou draw a comparison between the computer
aéd the use of the computer in the building of physical
models, for example, in a laboratory?

t

A Yes, in the University setting we have come to
the point WherEth§ US€ of the computer as a laboratory is
beéginning to become an accepted ?ractice. Many vears ago
eﬁgineering thesis and disertations, for instance, required
tﬁe actual experimental production of a piece of hardware;
aﬁd measurements madeiin‘the labotatory on'it and so forth.
i : - I would say in the past ien years, this, has
changed dra;tically and except»in very rare instances
whefé‘we are actualiy dealing with physical devicésﬁin those
" we are dealing from, pfimariiy with systems
The s}étems are no ibnger built and téstéd in the labor-

atory, but they are simulated on the compUter and the

,cémputer becomes the laboratory for the 'testing.of‘ the

theory,. deireloped, and so forth.
Q How would}ﬁgu compare the accuracy of the
computer where that is done, for example with a model?

A~ .Well, there are certain trade-offs, of course,

the model has some advantages, in that it has reality.
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The cOmphter, on the other hand, has a great deal of
flexibility. oOnce you build a piece of hardware, build

a physical mode;, yéu'refstuck with the way it was
designed and put together. The computer, on the other
hand, can be readily programmed to put iﬁ chanQes afferi
the fact, yvou can fiddle with it and tune it and piay
with it and get different results. And, by proper
programming you can, inveffect, bring about the same
laboratory conditions as if vou built many, many physical.

models, rather than just one by simply repeating the

experiment with different progrémé.

Ql‘ what you're saying is wiﬁh prcper;application
of the compuéer with these refinementsrcap.be mére
accurate than one physical model can be? |

A -It can give yoﬁ'more ihférmétion abdut the

physical ‘situation you're interested in, or the system .
Y that

- you're interested in ‘designing.

Ky You mentioned something about the use of

computers at the University of Virginia, is this exten-

sively or not extensively uéed-amongst.the students’
there and the faculty?
A We have three fundamental computers at the

University which the engineering school ig_involveé with,‘;ywé
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23 f#om-General’Electric,in Lynchburg to do some research in

two at the Computer Science Center, one being the CT 460400
tﬁe éame as at RAC.

e ¢D 460400 at the University, is that the same
tﬁpe as at RAC?
S It's the same manufacturer.
j @ The so called gg9p

A We also have the Burroughs 5500 which is the

ipredecessor'Of the CDC 6400. We also have the smallypj¢-

pécker time sharing‘:system that is contained in the Engineer
Séhobl, itself. 2and, all undergraduates are taught to
pﬁégfam and solve‘problemé-on thié machine, énd it is
bécoming, to some extent, a repladememtfor the slide rule

iﬁ the operation. .Howévér,'we hope that people will not
gétlﬁo the_point whére,they wili-&éévsloo,ooo coméuter

e&éry #ime they could use a'$i5;00 éli&e rule;

| Q  Can you give us some éxémples of the use of

tﬁe,computer at the University of Virginia?

t
[

i A ‘Well, I can give you some exampieS'from ny own
eXperience and my knowledge‘of‘other parts of things that

gées'on, things that go on in other parts of the school.

Start with my own personal experience with the

A}

computer, we.had;a couple of years ago -~ . a research task

ing

t
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‘the same type of thlng

digitalization of the touch tone telephone which -is

the Bell Labsctney}_wénted os toodo thezneceSSérY research
development, digital, corpletely digital design and to
perform some tests. So,we did the design using the
conputer ‘in the design prooess. We then took the design
and implemented it on the computer. with the assimilation
of the equipment that we would have built in the labora-

tory, simulated the telephone-e€hannels and the words and

signals on the telephone channel and then tested the

device under certain conditions to see how well our design
functioned in a realistic oituétion.

. In other-areas that I'mtnot-personally
involvéd in,vye hove'people ih the bio—medical enginéering
field which is -- who are us;ng‘thehoomputar to model the
oxygop transéort'System_within the ouman body as a
transpottatioo system.

They are'takiog operatiOns.reéeérch approach to

this problem to try to determine how oxygen gets trans—

ported through the body, and what we can do to critlcally

;tﬁto improva their oxygen transport and

so forth.

Also, in the:medical field we have done . much
a:th .

Mr. Cawg111 talked about,

and
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»aHout the monitoring the critically ill patients and

|

the diagnosis of those patients from computer data. We

hgve also done some studies in terms of transportapion
s%stems.» The Viliage Tiel and Dye preparation in’
Cgarlottesville asked us to look at the'problem_about.how to

’oétimically fly a tanker from one point to another.

carrying gasoline, in such a way that would minimize

i

.tﬂe fuel use.

! This is a problem of optimization which one
of‘dur electrical engineering faculty members checked

aéd used the computer and‘cbming'to conclusions -

a&out optimal ways iﬁ'doing this, and in essence, this

_wéu;d result eventually in the design and production, I

suppose, of a flight computer which would probably be

on board the tankers themselves to put in the

use of the situation, tell them what other eptimal

1

p#ojectories;

o Q- | Hés.i£ been'used:in connection Witﬁ cénéer

réSeérch?_: | |
Lo A.i Yes, I'm not familiar wiihhthat research

personally, but I understand: it is being used though-.

A recent issue of the Alumni News, talked about it a

little bit.

1
|
]
1
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Q " Do you know whether or not the COmputer'waS"
used in connection with the Apollo project?
A I'm certain it was, both in the design and the .

hardware, itself, and plotting the projectories for the

" flight to the moon, and, as I'm sure you're aware of,

they run simulations on computers here in the Unitéd
States of the entire flight while it is in progresé SO
that when something goes wrong, liké it has on the last
couple of times, they can tell through simulations exactly -
where the problems are and give advice to the astronauts
as toghow to circumvent the probléms. |
As a matter of fact, that-happened on the most
recent‘flightAof Apoilo. |
[} ’Eased on your traihing'and'experience,'would
sou give the Coufﬁ,'pleasé,'a definition of the term
researdh and &éveiqpment?v
| .A "I have to give yoﬁ definitioh_from hy’perspective,
as to éctuve'« | ‘rééearch in the Séhool of Engineering.
It is partlof my job to make sure we stay witﬁin the
area Qf research ané development, so we don'£ infringe
on indystrial éctivities. Basically, we look on

research and development, research, first of all, in

about three stages, pure tgsea:gh, applied research and
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development. Pure research is just the search for
fundamental truths about nature and the relationship
between things in nature, with no real motivating

| .
force behind it, other than the search for truth.

Applled research, on the other hand, is the

sdme type of intellectual activity, but usually ﬂotivated

by the need for the answers to the questions.

Development, on the other hand, is taking the store of

séiéntific knowledge that exists today, the results of
résea:ch if yéu will, and through intellectual»
a?ti?ities developing solutions to problems. I must

kgép £he problqﬁ in there becéuse I'm an enginéer.‘that‘s

the difference between the scientist and an engineer.

1

An engineer is concerned with solving problems
so the development is the activity where we: take the

basic scientific informatlon that exists and apply it to

_the,aolution to the problems. If it7~what we dqnvt do

ié the product development type quk or the,pkoduct
improvement tyée thing; we don't build more than one of.
a@ythingf and 80 forth, and we try not to make a prqfit;

Q - Would you define, please, for the Court the.
word, expetimental?

‘L In my view experimental or an experiment is ‘one
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where an engineer‘or a scientist takes a result of this
purely intellectual activity, and then tries tq put it
into the real world, the physical world which may be a:
computer. An experiment, if‘I may use the word, in
defining the word in the application of the resulté of
his intellectual activity to the particular situation
that he’s concerned with, that's the ranning of a‘
solution or a problem to see if it really is a solution
to the ,roblem.

Again, I have made that problem oriented, that

‘is not entirely necessary, and for instance, in it's

scientific endeavors, an experiment may be carried out

to prove the fundamental knowledge of the'experimenter

and what he is working with. This maf also be done in

‘what problems that arebworked‘on with a computer.

Q. At Q& réquest; did you go andvmake a visit,
make an examination of the 6§eration a£ Research Analysis
Corpo:;tion, partiénlér;y of the_computer‘there;vas\it's
described?

A Yes, I aié. I must say, though, iﬁ was not
extensive. I wasvthére one afﬁernopn and I haﬂ ?ead a

report on the éctivitiesqof’RAc with the army, and so I

have a-»thus m}.indﬁSt;iai“éxperienge,’legds me to think
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th@t I have a pretty good characterization of the kind of
onéanization they are and what they do.

'Q Based on yoﬁr experience and training,
Dﬁ. McAlpine, have ybu formed an opinion as to whether
oﬁ not the operation of that computer at Research and
Aﬂalysis Corporation constitutes reseérch And
d%velbpment?
o {Objection.)

5

* & %

BY MR. WILLIAMS:

o The question, Pr. McAlpine, iss does the operation,

8

i

yohr opinion; based dn your experience and training,

oéefation at RAC on the use of the computer constitute
research or development?

A Yes.

0. - Aside -from your opinion as an expert, would you

'éﬁy_whether'OI'notéthaﬁ use at RAC of that computer would

i

'cénatitute research or development within the trade

uéagé of the term research or development?
‘A Yas, I would charqcterize-khc's dperation As"

béing‘p:imarily ;n the fie;d.of operations research,

wﬁich'is; in'ﬁy ﬁiew, a ?a1ié §nterprisé in the research

and development field.
o ,

|




10

11

12

134

14

16 ¢

17

18

15

App. 64

54

&  In your opinion as an expert, would the use
of the computer at PAC coﬁstitute eigher research or
developrment i, the exﬁerimental sense or the laboratory
sense?

A .Yes, ip the same senge that we uée the

computex in the experimental and laboratory sense at the

University.Instead - ©f doing physical experiments, we.do'

simula;ed experiments with the computer.

Q Does theAsame answer apply to t;ade usage,
that is the use of the computer RAC in résearch or
development-in the exper;mentai'of labdratory~sense,
aside from your opinién'as an exéeft?

A Yes,AI wouid'say'this i;'the-éase.

MR. WILLIAMS: No further questions.
| CROSS EXAMINATION
. BY HR.»DAVIs;: o

Q " Dr. McAlpine,xexcdse me for starting at the

‘beginning, but you left me. ‘I don't know what a system is.

A.. That's a hard thing to define in accurate
terms of -- a systeﬁ isjgﬁyﬁ.group of-things} people,
materials, resburées, brought together tovaccomplish a

pu:pose,'I wouldtsay. For inétance: your body is a

system, the teleéhone system is a system, the P;A,‘system
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i@ a system} the judicial_system, and so forth.

o
! Q Intellectual concept?

A Is a gystem an 1ntellectu$1'c0ncépt?
Q No, is intellectual concept a system?
i A Pernaps a’logiCal.system.
| Q You testified that you use operations research

téchqiques in your research and development which ybu do
;arry on, you are then familiar, generally, ﬁith
oéerationsAresearch? | |
| A Very generélly, butldo bot claim to be an
e*pert'in,éperati¢ns reéearch.
Q But, you view operatigns-research as 'a technigue

which may be implied in this context or that context?

A Yes, in the same way that I view :mathmatics
as a technique that may be applied in a given_situationn

e is a digcipline,in-ﬁhe University sense., It is a

| discipline which is coming‘tO‘itS»own‘the'iast:twenty

y¢a;5 or so.

i '=Q o éo é physicist may use mathmatics;in performing
aﬁ éxpe?iment in physics, although mathmatics is not of -
itself a pﬁysiéal.science? |

1

A Idon't kndw.whether I'd agree with that or

i
not. You'd have to defiﬁe'what\you mean by physical
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56
1 sciences. I would include mathmaticians in the.physichl
2 sciences.
3 ' MR. DAVIS: I think I'd better stop then, no

4 further questions.

5 , REDIRECT EXAMINATION
6| - BY MR. WILLIAMS:
7 . Q Dr. McAlpine, an‘objection wés made by the

8 Attorney General's‘ABSiS?ant'to Ry use of the term of
9 research and development, but I find my'ffiend' using.
10 precisely the same terms. I want'to go baék one more
11 time, I put the ques tion to you in perhaps an‘equivical
12 .WayAabout your .opinion of whatlcqnstituges research and
13| | development ét RAC " ana I,hay have séid_research or
141 development:*wouid your answer be the same if i£ Qere
15 | réseatch'andrdeveibpmént,‘the7pLﬁral 6f.thef~relatin§
16 to the'operatiOn ft‘RAé; as' you héve‘tesfified'earlier?;
170 - | :A : ,As you séyﬁin;£hélfxadefresearéh and deveiop-
18 ‘ment'hés becéme 6ne-w6rd However, there are dlstinctlve
19 dlfferences between research and development but in the
20 general context of what people. tnxnk ‘of when they ask

21/ you what field you re in, usually lt s research and

29 developmert. all one word, so it's hard to@ﬁifferentiate

93 between the two in thé‘general meaning of the word.
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|
I

qugver; there is a difference  pyy instance, most of

.the faculty researchers at the University would not like

to be called developmental engineers, they would like to
be known as research engineers.

: Q The questions that I asked you related to

specifically, the operation of RAC, what in your opinion

'wbether that constituted research and development. Your

‘answer was research or development, and your answer was

yes -- ﬁhether it's researcn ;nd development or
research or development?
. A My answer vould be the éame.
MR. WILLIAMS: Thank you.
RECROSS ExAMiNATION_,
BY HR. DAVIS: | |
@ Do y&u'thihk:thatiéome-Of‘ﬁﬁe“;“iéur

associates at the University of Virginia to whom you

hlave just refeired whbiAfdoithis:type of work,'might;nbt

Like to be called, ehéaged in development'work?-
'A. I don't understand your question. -
MR. DAVIéE I withdraw the question.

THE COURT: Any-othé; qﬁestions? You may step

(Witness excusedy:

*——&

]
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SALES AND USE TAX RULES AND REGULATIONS

'§1-92, Research and development.—The tax does not apply to tangible
personal property purchased for use or consumption directly and exclusively

in research and development in the experimental or laboratory sense. Such
research and development does not include efficiency surveys, management
studies, consumer surveys, economic surveys, advertising, promotions, or
research in connection with literary, historical or similar projects.

The exemption set out in this section does not apply to equipment and
supplies used for production line testing and quality control, but in the case
of a manufacturer or processor these items are classified as exempt pro-
duction items under § 1-63.

All costs involved in research and development are not exempt. Only
tangible personal property used or consumed directly and exclusively in
research and development in the experimental or laboratory sense is exempt.
Laboratory equipment and repair parts are exempt. All expenses in building

_ and maintaining facilities used in research as well as clerical desks, type-
writers, etc., used in administering research work are taxable.

Types of projects which qualify as research and development include:

(a) Research and development of new products; (b) research and develop-
ment of new uses for existing products; (c) research and development
- for improving existing products; (d) research and development in advanced

technology; (e) basic research.
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