
The t>NR/B:~tei le  }Iemo:i~d h ~ s t h u t e - s p o n s o r e d  See~:td 
('OI:NS S)':npush::::. held two :uo::ths e,~4"Iiel: 0:1 August 22-2[. 

]b6t; i t  ( ' h 'v< l s t :d .  OhL , :,i " p r o m o t e  in:ormat:ou ex:}m::~: :~:ul 
t:, St{tuu::~t: :ntcr~.st is: :he eughtee:'{::g :Hq:~]{c:H[ons o{ {'onlent- 
:)OF:iF) t':'S:):~1"L'h :it . , . ],P,t { eft: t'ec:,gtt: t {t):t . . . .  " 

The I)ougL:~s Astrni>wer ].sb(,r::~or3 \it Force At{mice ],:fl~. 
or:tier3. \Vri~.d:t..}>st:erso:: Air l:':uee I~:<~<> sponso:'ed 19@.) A:: to-  
.mstk' '!':uget llec::g::hi,m ([km:r:w: Review Meeting. }:el<{ three 
m~,:::::s e:<'lic: ° o:: ,.I::I 3" ]2 :uu:l I;:. 196(; ht Hu::d::g~on ]k:ul, 
(..7:dif::::i~% to 'intereh:Htge up to .d ix ie  teehnk'::{ i:::~ortn~t::u: 
:H:hu;g :rg:::::z~i:ot:S s])t)t:.sori:tg :~:id <'o:t<]::clh:g :'t,se:~Fch at:d 
dcve~.p:ne: : :  ::otivh)' d{rc£ted t ows rd  :u l tonu: : i c  tsr~et  r e e o g  
> R  io i , L -  

'{'he Aerospac0 Mvdi<:d {lesesrch I, dur~::orF .tit F'or~e .\vi- 
o::.ics I.abor:~t,<,r:<sp:,nsored I%.t) }~ionics byn:poshtt:: :.;Sesshm 
IIl,}'at:e:u: Recogni:io::}. held ibm ::tot:the e~r] ier  :>:: May 3 5, 
196t', in ])s:,'t:m Ohio. -The s:mouu:en::n: ot" this sFtuposi::n: hi- 

e]::ded no s:sbeme::t o: ::s :}::rpt:sc.' 

%'{th five confercn<vs on es.stnth~li)- the sa:ue tt?pb :u eight 
mot:the, one ooukl infer t}u:t lots o( progress hsd beet: m~t<le in d::o 
sit , , • n{:ht el !w:t:e:'n tee ,£n:::(m :ut ] s.rtifich:l hHel]igon{e. I~ut s u c h  :in 
]:tfercnce v,-ot::b,] no~ be rid{d. In :hLs field, cou£erenees ::.re sched-. 
uhk: :::o;~:t{:s it: salve:tee qu i te  h:depe~:de::tly of each ::):her. T h e n ,  
IXH~c': and p:~r:iei;m:::s .,:re soiiei:ed to fill up the sched:t!ed time 
<n the  conference ,  It is sheet' eoh:ei<h,nce ths. t  f]ve conferences ::re 
held b: e ight  mot:the :rod that ,.:4 :he  ssme time s worker  it: the 
field hss sn):hh:g st:bit:an:hal :o report. 

It wouhl be ref?e:shb.g :o work it: st: enviro~m:et:t v,here in  
speakers whh some:hh~g t<> :::/were ses.rchh:~g for & f:Hu.:n:, rt~ti:er 
t hit:: :{:: 0:v:~ro::::£qlt whe:*e :here exist SO [:::H:y n~,(>o:h:g8 ses.roh:ng 
for  speake r s .  

LOU:~ ~:'EIN 
SW~a'>oe:~c S i}s!¢;'~*s 
Pa}o .-l?eo C~A(~o?-;.ffa 

C o m m e n t s  o n  Le eLs o f  C o : l n p u t e r  ~5)sl:eius 

With reference :) :he p:@er ef Peter Brys::t, :'I.evels of Com:.,uter 
System.~" :Co~.m. AC3f  9, 12 (Dee. i%,6,873-876], I wish to m a k e  
severa l  eotn.men::. 

While ~-R<en't:ali/ iL sgreement wkh the o:?::k:,:ss expressed 
in Ik)'ant s .:~,r:ie[e, I would :[ke u':, pv::::t out th:~t the nu:nber of 
conceptu:,! levels inw b, ed it: :~rc,' s)s~'e:n is h':-cievsnt to a person 
tL<:r:g t}:8.t 5y':-;{e[:: ¢>5' :o?~f7 4:;,: c::'~ co n;,? tu<?{,-<~ .:os:, 8o~}i ~o c'.m~ fr,?sn 0,..¢ 
~.o~ i:~ ~ t - , :.~ c o A , : f  o~ ,n Art .:.,:~ ~ DtH. -l'hereit< l e s  the  d i f f icul t ies  
<:f :n~,:,: ~f "he pr' .,es:t :~)'ste::... :\it err-,r' me:~s;~.ge th:~,t o r i g i n a t e s  
a t  a i v,- [ew:: ~u~itt : th'-~ sb~.t~tn> r{.m:d:~ ;~< t ha t  level whet,. 

t ,  tb.- > .er  I:-~:emfi -.,t:mv,,h;,.D hidkx-<>:5 %o ~ -  
to:: pt :. d~} :t~ ~ : :r ,} [eta, c mc p: :JJz.i ~.[HJ .-t :re J [n }";~I:Ti:?~N, 
v,h::~ }:e :b" f :'t:.:~:i a <:-:~cerzin~:diiic:flties i5 eontm: :ed hi: 
[,.:: go, b:. ::'::{ <IN; p : :  ~:ie e::t i : :  r;~tn>:>< f t he  ~-o:nputor, which 

r£s : . } ;s }s :~ : :5 - -  : in  ~<, :w'::::ed : : pro'," k:, ;~t. t h e x ] i g h t e  t :dnt  :.,f 
tr ::} is:. 

%wti~[ J;:,: [t !i~A? t~,'~ , i!,' /a}/ t};~t <"~:::~;nuni<:~,~i m can be 

:x :~i~<~.~i~ ,:d ¢:. , . . . t g l ~ ' i e w . i  ,a..-.-}5 :., },y th~ ).~c ~J~:~,me ~ype o{ 
[ : t e r p r e  i re  <,,- era. " lh :5  af c ~:':-,e, >*m~> %o i:n:Ay a. c,,~a.-;ider-, 

sys:(t>s 4 e t i W  ,~ tvl!}- ~'I.i ;~voi4¢,d i, {~ ¢{:)l(steF.,i, ;b~l~:h ~; 8vsDe[ll 

<hP~t [~:(:~ y :~TS:~t'. [4.s, ~:~q~<:b:J.ly o:~ 5~:~.s.[~e¢ <o~np i{P <i.% ~¢r#: 89:s~)t:- 
tiall¥ no:hb~g n ~r<, ~.ha.:~ i :~,~rp~'e;te:~, ~;ince :{,~: compi, ied code 

cot:dish,: prk~:~,~ib" <,f t :':~: >{etu,<, to a, :.~a::d:~H: ~4u:b~o::.ti:K. ps4,:a~,e+ 

AS :in exaluplc :d :: 1~4 :~I13 iutPq>r~'tiv:: :ff;;.:tc:u t.h'.G, ma[l~a[ns 
coll:n:uu:ttaiions :tt, ::. shill:' h,v<l. : ~,>::]:l b>[nt Lo die i@,em:-d 
huph'meut:~:hm m the ll[kkl S~s::,::: 3:;0. (}:: all but the highest, 
:ttltnbcred Inodc],-~ t::u'h ::~:::,}:it:~, i::sir:::.ti:H: :s &citil.l[), ]::[el'- 
p:'oted }i 3 :t ]:t[t F:)I!L'O~.<F:~:tH:::'d S\'.4tt'It: }>:l}:i {:tt.O the eomp:He{', 
One 7s not. a::d ne0d m>t bc co:u't ::::,l wi:}: the ',uqua, l details o~ lle 
interpreter or tLe iutc:':::d >:r:u't:ar:' ~,{" the t'omputer uIfless he is 
respot:sible for debuggh:£ :u:d ran.hi tc:m:u e :it. t}mb level, And the)" 
do fiud bugs it: the :::::::::::::::::::::::::: lu the disc:ts~4o:: of levels la 
eomputer eye{tents, {I >}t{u:l:l he rc;dizo:{ th<<tt :~ programmer in 
ms0hit :e  l:~:tgtt::ge for :: 360 is :dr:'ndy one level removed t'rom the 
actual n:'.Hdpui:~thnts o{' l}:c }t:trchv~u'e. 

I would  p r o p o s e  @:ctt t}mi, s)~it>nts &,:4t.<u ell 'errs lte devoted ~o 
d e v e l o p i n g  consist(u: t ,  shtgle lea:'{ sb ' ,dems,  t~::d if t~ eert:ifin loss 
of efficie::cy is expe r i enced  1: his is :}re pr ice  t>::: ~ must, P:W ~o be 0life 
to use the eompu(:r, hl pr:wti(~: { d:> mH h:el it:is {;:)st would be 
proh:bitive. ~ l  stty t~sl)vets :,I" time-sharin~ s)'stents devebpt:te:t 
:Hx) aimed at produch:g this siugh>levc{ co:nmunicado0.,s. It:deed, 
s vh'tual memory mid peg:big scheme is merely a form of a hard- 

w a re -a s s l s  t e d  ] it t erl)rCt er. 

T h e  k e y  eon.eep~ in the  n t sn . - eompu te r  s y s t e m  is feedback, a::d 
unless :.his feedback is it: a form useful :o the user ,%,td consistent 
wit, h Iris problems, a:O' feedbeu:k is virtu:4ly useless.  

])~::~> A. Bi:n)om 
( l o re  p~A/ t~g Faci l f~ f~  
W~L~kl)W/on. Ut~ise?",sili! 
55~. [.o:As, 3if~,~o:o'{ 6,H,~O 

F O R T R A N  S u b r o u t i u e s  f o r  S c a l a r  P r o d u c t s  

EDYrOI~ : 

t ;bnTm~x s l t b r o u d n e s  for the ev :dua t  ion of sea le r  p roducts  ususlly 
requ i re  t h e  c o m p o n e n t s  of die  v e c t o r s  inv, dved  to be sto~'e/J ia 
consecu t i ve  stor,':~ge cells. The f ) l l owh lg  set -up is suggested, to 
r emove  t h i s  r e s t r i c t i o n ,  T h e  f u n c t b t :  Dot desc r ibed  her'e wss }m- 
p l e r n e n t e d  ~;s ~n :~ssembiy h m g u a g e  s u b r o u t i n e  to t-'oi~rmtx p ro-  
Warns t>n t h e  C[)0-660(). 

L e t  ( ) s'U~:w,1 for " a d d r e s s  o f . "  W } i ~  c:fllelt upint to trod!tare 
the  e x p r e s s h m  c + :r;j;;: . - . r~ : . ! / :  : - [  . . . .  F' ;':,d/,, the f:mctlon 
Dot receives (~;;), (.c~; ~), (.,:'p, (!/~,), (!/~,~: , (':)- If (.~u:) i.s beyond 
@=) t h e n  Do,: = c. O the rwi se  u. doub le  l eng th  acculnulacor is 
in i t i a l i zed  wh.h  the vah:e  c. (.n) :rod (.7;,) are used ~Ls st~rti:~g ~.~.l- 
dresses au.d (m~.:) -.- (r:;{ and (//::~; -- (!/j,.) a.s it~cremet:is for the 
double-.l?rscisiot: ~:cum::h~t[<m el the accurate ]>rodttct~s. T'he 
summ; : t i o : l  s tops  whet: (/,~) h:m bet: :  re:~ched. ~;unph) :q)p!h;'.~t:,o:~;: 
1[: ~["t)N.'IICAiN H, rc : 

J / a b L r  ;;?rofh~c~ C -= A t ; :  

do 1 0  7 =" l,a 

do lOj = 1 , ~  
I0 c(/, ]) -= Do~%~(f, I>, a(< 2~, ,~(/, <,, b(t, j}, 6('.4 ]), 0.0) 

/O:,~/Utu£ ~:e<'Jor r = 6 .... : l A  

do 2,0 7 ": 1, '~ 
2{) r ( i ,  ........ O<4(~(~', 14, cdi ,  2), ~(i,  ~,..,, :~(I), :cOb, - b ( / )  

SoT,A!'o~. ~o a~ "W)fmr gt'fe, e*.fl~z~a~ sW>;gc*~t oj' g{w;<zr erlU.t*~/{.,~s Aa: :-= {,: 

d o ; t O / ;  = 1,~>; 
7 - e --  I; .f-1 

30 :~:(ii ......... I)oI(~(1,  71-/ ) ,  <~(f, {}.21, ,~(i, ,0, :r(/ FI),  1:0-i'2}, 
.... 6 ( f ) ) / a ( C  /) 

P};'r~,;v. \ ,  {kbq",g~g~: 
[,,',~ l'~'~ ~ :,' ~'g !/ o /  '&:.r  *r~ 

,Irma'tin, "/d.r,:a~ 
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