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FOREWORD 

The AEC/RECON information r e t r i e v a l  pro jec t  i s  operated at Oak 

Ridge National Laboratory for  t h e  AEC Office of Information Services 

and Technical Information Center. 

of Lockheed Pa lo  A l t o  Research Laboratory designed, developed, and 

operated t h e  e a r l i e r  version of AEC/RECON. 

The Information Systems Laboratory 

Ea r l i e r  user manuals were 

prepared by Lockheed, by Hugh Voress of AEC Headquarters Library,  

Gloria Smith of Lawrence Berkeley Laboratory, and Herb Pomerance of 

ORNL, a l l  of which were l i b e r a l l y  p lag iar ized  i n  t h e  preparat ion of 

t h e  present repor t .  
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ABSTRACT 

The present  s t a tus  of t he  AEC/RECON p ro jec t  i s  discussed, with 

p a r t i c u l a r  reference t o  t h e  ORNL pa r t i c ipa t ion .  A l i t t l e  of t h e  h is tory  

of t h e  pro jec t  i s  given, plus  some technica l  descr ip t ion  and a u s e r ' s  

manual. AEC/RECON i s  an information r e t r i e v a l  pro jec t  which uses CRT 

screens fo r  rap id  display of r e s u l t s  from computerized f i l e s .  Bibl io-  

graphic da ta  from Nuclear Science Abstracts  and other da ta  bases a r e  

ava i lab le  fo r  searching. The pro jec t  came t o  ORNL i n  1971 with 5 

terminals  and l 5 0 , O O O  bibl iographic  en t r i e s .  Now the re  a r e  1 5  terminals 

and 3OO,OOO en t r i e s .  

Q 



5 

1 INTRODUCTION 

1.1. Brief Description 

AEC/RECON i s  a computerized information r e t r i e v a l  p ro j ec t .  Infor- 

mation, such as  t i t l e s ,  authors, and keywords from Nuclear Science 

Abstracts o r  other bibl iographic  da ta  bases, i s  s tored i n  t h e  ORNL 

computer and can be se l ec t ive ly  r e t r i eved  by commands typed at one of 

f i f t e e n  keyboard terminals  at various AEC and other i n s t a l l a t i o n s .  

The r e s u l t s  may be displayed on a CRT screen or pr in ted .  The system 

has proven f a i r l y  popular as an information r e t r i e v a l  t o o l .  The commands 

a r e  easy t o  learn .  The response of t he  system i s  rapid,  usual ly  within 

10 seconds. Port ions of t he  index can be displayed by typing only 

a few l e t t e r s  t o  specify which port ion i s  desired.  Selections of items 

from t h e  index display can be done by typing the  sequence numbers of 

t h e  desired i t e m s ,  thus  reducing t h e  need fo r  accurate  spel l ing.  

Special commands a r e  ava i lab le  fo r  "ref ining" a search request by 

combining concepts inc lus ive ly  o r  exclusively.  A t  each stage t h e  number 

of items meeting t h e  specif ied requirements i s  displayed. Retr ieval  

may be based on keywords, authors, countries,  corporate codes, journal  

codens, or  combinations of these.  

From time t o  time, AEC/RECON Newsletters have been sent t o  RECON 

users .  A s  each new s t a t i o n  was added, a New User 's  K i t  was sent 

consis t ing of a l l  t h e  Newsletters so f a r .  Now t h a t  t h e  New User 's  

K i t  contains several  pounds of information, much of it outdated, it 

seems appropriate t o  summarize t h e  Newsletters and add some new mater ia l  

t o  give an impression of coherence. Hence t h e  present repor t .  
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1.2. Brief History 

Once upon a time, before  the re  was AEC/RECON, t he re  was NASA/RECOM. 

There s t i l l  i s .  A NASA news re lease ,  dated October 20, 1965, announces 

a contract  with Bunker-Ram0 Corp. fo r  a "small sca le  prototype document 

information r e t r i e v a l  system . . . designed t o  provide immediate and 

d i r e c t  access t o  t h e  cen t r a l  depository." 

with Lockheed Palo Alto Research Lab t o  develop t h e i r  DIALOG system 

fo r  use with the NASA information co l l ec t ion .  Later, a new version 

of t h e  system was ca l l ed  RECON and l a t e r  t he re  w a s  a contract  between 

Informatics,  Inc. and NASA f o r  fur ther  development. Later  s t i l l ,  t he re  

was a contract  between Lockheed and AEC under which a modification of 

I n  1966 the re  was a contract  

DIALOG was ca l l ed  RECON and used t h e  Lockheed computer t o  s t o r e  port ions 

of Nuclear Science Abstracts and supply r e t r i e v a l  service t o  DTIE, which 

was l a t e r  ca l l ed  T I C .  Any questions? 

I n  December, 1970, t h e  program and f i l e s  were t r ans fe r r ed  from 

Palo Alto t o  ORNL. The phone l i n e  which l inked  t h e  f i v e  terminals  with 

t h e  computer was rerouted and service resumed on January 11, 1971. 

Lockheed helped t o  keep it running throughout 1971, a f t e r  which we were 

on our own. The f i v e  s t a t ions  were Lawrence Radiation Laboratory, AEC 

Division of Technical Information Extension, B e t t i s  Atomic Power Labora- 

tory,  ORNL, and AEC Headquarters Library.  

The f i r s t  few months were notable a s  a learn ing  experience. The 

following i s  p a r t  of a repor t  dated March 10, 1971: 

We s t i l l  do not f u l l y  understand t h e  RECON f a i l u r e s  
which began Thursday, March 4. 
by several  suspicious events. There was a power f a i l u r e  a t  
AECW a t  11:OO a . m . ,  j u s t  when RECON f a i l ed .  Lockheed t o l d  
us t h a t  t he re  w a s  once an occasion when a RECON terminal,  
a f t e r  a power f a i l u r e ,  emitted continuous noise.  So Friday 

Diagnosis was complicated 

n 

i 
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we asked AECW t o  switch t o  Voice, which e f fec t ive ly  disconnects 
t h e i r  terminal.  RECON came up ok which seemed t o  confirm t h e  
noise hypothesis. However, RECON f a i l e d  again at 11:OO a . m .  
Friday. Actually, analysis  of RECON pr in tout  i nd ica t e s  sporadic 
f a i l u r e  beginning a t  9 : O O  a.m. Thursday and gradually ge t t i ng  
worse, same on Friday. RECON service stopped about 11:OO 
on Friday. 

Also, Thursday the  carpenters were moying t h e  X - 1 0  term- 
i n a l  and i t s  wiring. 

Also, t h e  wiring for  t h e  Y-12 terminal  was being moved. 

Friday, t he  Y-12 terminal was turned on but we could 
John Thompson of C C I  checked our terminal,  not p o l l  them. 

interchanged modems, but did not solve t h e  problem. Monday 
we discovered t h a t  RECON would run if we made DTIE t h e  master 
terminal.  RECON users  got some service on Monday. However, 
t h ree  attempts t o  p o l l  X - 1 0  and two attempts t o  p o l l  Y-12 
a l l  k i l l e d  RECON i n s t a n t l y  so t h a t  we had t o  cancel and 
r e l  oad . 

Monday Charlie Hammons ran a spec ia l  rou t ine  which 
ca l l ed  fo r  da ta  from terminal 4 ( X - 1 0 ) .  
t ransmit ted cor rec t ly .  A s imilar  t e s t  with terminal 5 (AECW), 
done with Hugh Voress' ass is tance,  d id  give cor rec t  transmission. 

The da ta  was not 

Tuesday DTIE was the  master terminal  again and RECON 
operated except a t  X - 1 0  and Y-12 .  About noon, John Thompson 
s t a r t e d  working on our terminal.  
then and was down t h e  r e s t  of t he  day. John Thompson borrowed 
c i r c u i t  boards 12  and 13 from t h e  Y-12 terminal and i n s t a l l e d  
them i n  our s e t .  We changed t h e  deck t o  p o l l  06 as  master 
terminal.  RECON s t a r t e d  t o  run, then f a i l e d  ( O C 7 ) .  Then he 
changed the  s t a t i o n  code t o  4 and we changed t h e  deck back 
to 04. This time RECON worked. Then he put t he  old c i r c u i t  
boards i n  again s e t  up exact ly  as  we had been before only 
t h i s  time RECON worked! John Thompson's explanation of t h i s  
was t h a t  maybe the re  was some oxide on one of t h e  contacts .  
If t h i s  happens again he says we should remove and r e i n s e r t  
the  c i r c u i t  boards. 

RECON ABENDED ( O C 7 )  about 

Then he r e s e t  t h e  boards f o r  s t a t i o n  6 and we would not 
run with e i t h e r  s e t  of boards. We a l so  t r i e d  s e t t i n g  t h e  
boards a t  s t a t ion  8. Charlie Hammons' program was ab le  t o  
pick up da ta  with t h e  boards s e t  at 6. 

About 7:30 it struck me t h a t  we had been using t h e  RESTART 
version of RECON i n  our attempts t o  invoke s t a t ions  6 and 8. 
Perhaps t h e  RESTART version expects t h e  number of s t a t ions  
t o  be the  same as s e t  up by t h e  START version. 
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In order t o  t r y  t h e  START version, I wanted t o  take  of f  
t h e  PRINT requests .  However, two attempts both r e su l t ed  i n  
RECON j u s t  s i t t i n g  the re  f o r  ha l f  an hour not pr in t ing ,  not .  
responding, not ending. Final ly ,  I decided t h e  p r i n t s  were 
somehow l o s t  'and put i n  t h e  START deck. 

It took f i v e  runs because of deck setup e r ro r s  but  eventu- 
a l l y  both s e t s  of c i r c u i t  boards worked ok. 

Wednesday RECON did not come up u n t i l  t h e  t h i r d  t r y ,  
a f t e r  Charl ie  Hammons ran h i s  t e s t  program. The Y - 1 2  s t a t i o n  
had i t s  Voice-Date switch reversed. After  t h i s  was changed 
and the  c i r c u i t  boards re turned t h e  s t a t i o n  came up ok. 

A new s t a t i o n  was added i n  March, Nuclear Safety Information 

Center - Y - 1 2  Technical Library.  

I n i t i a l l y  we had t rouble  running t h e  f i l e . u p d a t e  programs so t h e  

f i r s t  few updates were done i n  Palo Alto.  

The foilowing i s  from a report  of May 1970: 

A change of IBM operating systems was required i n  t h e  
name of progress.  A t  f i r s t ,  RECON did not  work properly 
under OS 19.6. The t rouble  symptoms were r u n  through an 
IBM information r e t r i e v a l  program which co r rec t ly  diagnosed 
the  problem and gave t h e  cure. On May 20, R E C O N , r a n  under 
os 19.6. 

Charlie Hammons persuaded t h e  telephone company t o  reduce 
t h e  delay t i m e  i n  t h e  modems from 180 mill iseconds t o  8 m i l l i -  
seconds. C C I  made a corresponding change i n  t h e  CC-7012. 
More than a second i s  cut  of f  t h e  response time f o r  t h e  present  
6 s t a t ions .  
number of s t a t ions  on one l i n e  was about 8. Now we know 
it i s  much higher.  With t h e  o ld  modems, a l i n e  wi th  20 t e r m -  
i n a l s  on it would have about 4 seconds delay from modems alone; 
with the  new modems t h e  delay due t o  modems would be l e s s  than 
0.2 seconds. 

Previously, we thought t h e  p r a c t i c a l  l i m i t  on 

On May 21 t h e  US A r m y  came t o  s t a r t  t he  s a t e l l i t e  t e s t .  
The idea i s  t o  make RECON ava i lab le  t o  t h e  Atoms fo r  Peace 
Conference i n  Geneva, September 10-16. The LES-6 s a t e l l i t e ,  
i n  a s ta t ionary  o r b i t  over South America, i s  t o  send RECON 
t o  and from Geneva. 
communication w i t h  t h e  s a t e l l i t e  w a s  es tabl ished.  However, 
t he  CC-7012 and t h e  Army t ransmi t te r  did not have compatible 
pulse  shapes and timings. Thus the re  was a c r e d i b i l i t y  gap 
between t h e  m i l i t a r y  and the  c i v i l i a n  sect ion.  

The A r m y  t ransmi t te r  was s e t  up and voice 

Y 
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In  Ju ly  we got our own phone. We were so happy we sent  out a 

Newsletter: 

RECON has i t s  own extension! It i s  3-1813 ( l o c a l )  
or 615-483-1813 (FTS). It i s  easy t o  remember because some- 
th ing  very important happened i n  1813, only I can ' t  remember 
what. 

Please c a l l  us if RECON i s  not behaving as  you think 
it should. 

Sometimes we can only sympathize but sometimes it i s  
something we can e a s i l y  cor rec t .  If necessary, we w i l l  c a l l  
t h e  phone company, C C I  company, IBM company, o r  Lockheed 
or a l l  of these  corporate g i an t s  t o  solve your problem. 

Later, t h e  extension number was changed t o  3-1624. The f u l l  number 

i s  (615) 483-8611-1624 or FTS 615-483-1624. If t h e r e ' s  no answer, 

t r y  (615) 483-8611-1863 or  FTS 615-483-1863. If t h e r e ' s  no answer 

there ,  i t ' s  a holiday. 

The high point  (about 22000 miles)  of RECON'S f i r s t  year at ORNL 

was the  week we bounced RECON s igna ls  off a s a t e l l i t e .  Here i s  p a r t  

of a report  wr i t ten  i n  October: 

By spec ia l  arrangement, RECON was shown a t  t h e  Atoms 
for  Peace Conference i n  Geneva, September 6-16. A spec ia l  
hook-up, involving a s a t e l l i t e ,  microwave s ta t ions ,  and phone 
systems of several  countr ies  w a s  s e t  up t o  l i n k  t h e  ORM; 
computer with t h e  exhibi t  h a l l  i n  Geneva. The hook-up 
worked remarkably well, with l e s s  than 1 day t o t a l  malfunction 
time during t h e  conference. 

A t  ORNL, spec ia l  operating procedures were s e t  up fo r  
t h e  Geneva run. 
was tes ted .  
packs was created with i d e n t i c a l  f i l e s .  A mini -RECON which 
does not requi re  t h e  da ta  c e l l  d r ive  was created.  A l l  f i l e s  
on d isks  and c e l l s  were dumped t o  t ape  and r e s to re  operations 
were t e s t ed .  The systems group checked out RECON performance 
on both t h e  360/75 and t h e  360/91 computers. 
were prepared f o r  f a i l u r e  of even t h e  card reader, by put t ing 

An unusually high l e v e l  of back-up procedures 
A complete s e t  of spare da ta  c e l l s  and disk 

F ina l ly  we 

' a copy of t h e  RECON card deck on disk.  

Several independent repor t s  i nd ica t e  t h a t  t he  Geneva 
demonstration of RECON was well  received. 
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In  another report ,  some d e t a i l s  of t h e  major service outage were 

given : 

. . .On Thursday, September 9, operations had been f ine .  
On Friday, September 10, operations were t o t a l l y  unsuccessful 
with evidence of a very strong c a r r i e r  s igna l  t o  Geneva. 
We s t a r t e d  at 5 a.m.  Saturday t o  rebalance t h e  modems t o  t h e  
l i n e s .  L i t t l e  success was obtained by modem adjustment, 
but t he re  was evidence of a +18 db change i n  s igna l  s t rength 
a t  Geneva. I n  cooperation with t h e  Stanfield,  NC, t e s t  board 
using t h e  Milgo 2200 modem loop c a p a b i l i t i e s  and a constant 
s igna l  pa t t e rn  generated by t h e  computer, it was es tab l i shed  
t h a t  t h e  l i n e  transmission was exce l len t  t o  Stanfield,  good 
t o  Coltano, I t a l y ,  and poor t o  t h e  Geneva exhibi t ion.  The 
Geneva AEC personnel contacted t h e  phone a u t h o r i t i e s  i n  Europe 
and requested maintenance on t h e  l i n e .  
one-half hour, r epa i r s  were reported complete and operation 
was resumed a t  about 8 a . m .  
one day. 

Within approximately 

The l o s t  time was approximately 

I n  1972 RECON performance improved a s  mentioned i n  t h i s  repor t  of 

. April  20: 

. . .  
RECON i s  f i n a l l y  moving i n t o  a production mode. 
up-time has improved from 5% over most of l a s t  year t o  
b e t t e r  than 80%. 
as  before, but  t h e  problem i s  usual ly  f ixed  i n  a few minutes. 
In  most cases of RECON t rouble ,  cor rec t ive  act ion i s  i n i t i a t e d  
immediately by the  /75 operator .  
we hear now concern the  qua l i t y  of indexing. A t  l e a s t  t h i s  
i s  an ind ica t ion  t h a t  people a r e  using the  system. 

The average 

We s t i l l  have bad times, almost as  many 

The major customer complaints 

Under pressure t o  improve t h e  RECON response time and addi t iona l  

options, we prepared a new version of t h e  program, . l o c a l l y  ca l l ed  RECONX: 

RECONX began i t s  t e s t  Thursday, May 4,more or l e s s  on 
schedule. Actually, a l i t t l e  l e s s  s ince we had hoped t o  br ing 
it up a t  0900 EDT but ins tead  ran RECON till about noon, 
then RECONX f o r  about 2 hours, then RECON again. Several 
users  were on hand, or on terminal,  and helped us run t e s t s ,  
which we appreciate .  We gathered a l o t  of da ta  and hope 
t o  have some improvements done by t h e  next t e s t  day, May 11. 

We seem t o  have had about t h e  same promptness a s  RECON, 
maybe a l i t t l e  b e t t e r .  However, we were using a shorter  
"sleep" time fo r  RECONX than we normally use fo r  RECON. 

e 

L 
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Sleep time f o r  RECON or RECONX i s  work time f o r  a l l  t h e  other  
programs using t h e  computer. 
Processing U n i t  l e s s  than 10% of the  time &nd s t i l l  provide 
prompt service.  We d id  not meet t h i s  goal with RECONX. Yet. 

We would l i k e  t o  use t h e  Central  

Although 1972 was b e t t e r  than 191 for RECON r e l i a b i l i t y ,  t he re  were 

s t i l l  occasional t roubles .  For example: 

. . .  
Thursday and Friday, June 8 and 9, were not good RECON 
days. A t  l e a s t  f i v e  things went wrong. We l o s t  some time 
ge t t ing  fami l ia r  with t h e  f i l e  changes required by t h e  recent 
update. The computer broke several  times. Pi t tsburgh was 
put t ing  noise  on t h e  phone l i n e s .  One p a r t  of t he  c i r c u i t  
was i n  TEST or  LOOPBACK mode. 
terminal  were not r i g h t  and required extensive t e s t i n g .  
And it rained. 

The phone l i n e s  t o  t h e  new 

In  August, we were s t i l l  debugging t h e  new program: 

Pardon t h e  Inconvenience While 

RECONX i s  t h e  inter im name fo r  t h e  program which i s  t o  
replace RECON. The most important fea ture  of RECONX i s  t h a t  
we hope it w i l l  be easy t o  add improvements as  us'ers need 
them. We have used RECONX p a r t  of t h e  time t h i s  summer. 
It has some nice fea tures  but it a l so  has a habi t  of f a i l i n g  
now and then, which i s  why we a r e n ' t  using it more of ten.  
Every time it fa i l s  we f ind  and f i x  t h e  problem and then t e s t  
t he  program again. 

The work with RECONX has given us a heal thy respect  
for  t h e  hazards of on-line systems. For example, t h e  f a i l u r e  
on May 12 was not caused by a s ing le  command, but by several  
commands from several  s t a t ions  which together  exhausted a 
pointer  t ab le .  It i s  d i f f i c u l t  t o  simulate a multi-user 
environment without multi-users. Consequently, not a l l  of 
t hese  bugs a re  caught during the  t e s t  sessions.  Both RECON 
and RECONX have t h e  problem of not enough user  work space. 
However, while RECON simply puts  out a puzzling message 
"SE 113 ERROR," RECONX comes crashing down, los ing  a l l  work 
s e t s .  

We a r e  f ix ing  t h i s  now and when i t ' s  f ixed, we w i l l  
begin using RECONX f u l l  time. Unless t h e r e ' s  s t i l l  another 
bug . . . 
We did f i n a l l y  ge t  t h e  lethal. bugs out of RECONX. Just  i n  time t o  

run i n t o  another problem: 
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. .RECON has f i l l e d  up i t s  da ta  c e l l  space so we cannot 
perform an update j u s t  ye t  . . . 

That has been our major problem ever s ince.  Each update i s  preceded by . 
extensive f i l e  moving, reorganization, and, sometimes, de le t ion  so t h a t  , c  

we can get  some pieces  of on-line storage b ig  enough f o r  t h e  next ed i t ion .  

1.3. Brief Prognosis 

Some RECON pred ic t ions  wr i t ten  over a year ago have s t i l l  only p a r t l y  

come t rue .  The statements below a r e  a mixture of plans,  guesses, and 

hopes. 

More and more f i l e s  w i l l  become ava i lab le .  There's no bas i c  reason , .  

not t o  have 20 o r  more f i l e s  going. We expect t o  have a schedule i n  

which ce r t a in  f i l e s  w i l l  be on-line a t  ce r t a in  times. Several  addi- 

t i o n a l  f i l e s  of environmental bibl iographies  a r e  now being prepared f o r  

RECON. Some of these  f i l e s  include abs t r ac t s .  

There has been some discussion of a poss ib le  dynamic switch between 

. 

RECON systems so t h a t  AEC users could query f i l e s  on t h e  Lockheed system 

or  t h e  NASA system. 

Update runs should become more frequent and l e s s  traumatic.  In  

addi t ion t o  update runs t he re  will a l so  be E d i t  runs. We have almost 

f in i shed  ( t h i s  statement was made l a s t  year, too)  a f i l e  e d i t  program 

t h a t  w i l l  permit easy correct ion of any e r r o r s  found i n  t h e  RECON f i l e s .  

It w i l l  a l so  permit addi t ion of new keywords t o  o ld  items. 

It seems l i k e l y  t h a t  t h e  number of user terminals  w i l l  increase.  
d 

It should be poss ib le  t o  have severa l  kinds of terminals,  including d i a l -  

L up terminals .  There should be more explanatory messages f o r  new users .  



A. 

i 

For each f i l e  t he re  should be ava i lab le  a descr ip t ive  message t h a t  t he  

user can ask for .  One proposed t u t o r i a l  scheme i s  shown i n  Table 1.3.1. 

There a re  no plans t o  change t h e  bas ic  s e t  of RECON commands but 

some new commands and some new options t o  ex i s t ing  commands may be added. 

Table 1.3.2 l i s t s  t h e  present and some of t he  proposed commands. 

display formats a re  planned, i n  pa r t i cu la r  a format giving t i t l e s  and 

references for  several  documents i n  one screen display.  Some method of 

l i n e a r  search i s  needed; whether i t  should use a string-matching technique 

or a concordance f i l e  i s  not ye t  decided. Long overdue i s  an  improvement 

t o  t h e  exclusive COMBINE command so t h a t  combinations across l i n k  groups 

w i l l  not be kept .  The TYPE command needs several  improvements. I n  

f ac t ,  most users  have stopped using it .  

of a "Mailbox" fo r  each s t a t ion .  This could be used fo r  messages t h a t  

come i n  when no one i s  t he re .  

More 

We a r e  considering t h e  addition 

Some spec i f i c  proposals for  improvements i n  RECON commands appear 

i n  Table 1.3.3. 

Our RECONX program t r i e s  t o  gain speed by avoiding WAITS f o r  

input/output ins t ruc t ions .  

t i o n  we proceed t o  service some other terminal.  

command i s  resumed when a l l  data requested a r e  i n  core. 

t r i e d  t o  improve e f f ic iency  by having a pol l ing  t a b l e . n o t  only fo r  t h e  

After i n i t i a t i n g  an input or output instruc-  

Work on t h e  e a r l i e r  

We fur ther  

telephone l i n e  but  a l so  for  disks  and data c e l l s .  

by t h i s  organization because a l l  da ta  c e l l s  a r e  mounted on t h e  same 

u n i t  and RECON has t o  compete with other  programs fo r  access. We now 

maintain only waiting l i n e s  fo r  input devices other than t h e  telephone 

l i n e .  

We d id  not gain much 
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Some proposed changes i n  t he  i n t e r n a l  s t ruc tu re  of t h e  RECON so f t -  1 

ware a re  l i s t e d  i n  Table 1.3.4. 

t h e  user  only i n  terms of b e t t e r  response time and r e l i a b i l i t y .  

Hopefully, these  would be not iced by . 
We 

would l i k e  t o  f i n d  a way t o  use l e s s  computer core space when user  demand 

i s  low, more when it i s  high. The block diagram i n  Figure 1.3.1 shows 

t h e  separation of t h e  network input/output funct ions from t h e  RECON 

r e t r i e v a l  functions.  Some of t h e  network input/output software could 

be moved t o  a Communications Control ler .  It may be des i r ab le  t o  use 

a pol l ing  algorithm such t h a t  a terminal which i s  not i n  use or not 

working g e t s  po l led  l e s s  of ten.  This would reduce waiting t i m e  f o r  

o ther  users  on t h e  same l i n e .  

Soon we w i l l  have an addi t iona l  on-line storage device (IBM 2314 

or  facs imi le ) .  

than the  da ta  c e l l .  We hope t o  ge t  a programmable Communications Con- 

This will double our storage capacity and w i l l  be f a s t e r  

t r o l l e r .  This would allow us t o  service several  pa r ty  l i n e s  and dial-up 

c 

l i n e s  and several  brands of terminals.  The pol l ing  of terminals  will 

be done by t h e  Communications Controller,  r e l i ev ing  t h e  b i g  computer of 

a time-consuming chore. It may be poss ib le  t o  get  a l a r g e  ( b i t )  

memory device for  RECON. 



Table 1.3.1. Proposed RECON Tutor ia l  

Lead-in 

1. There should be an I n i t i a l  Display which comes on each screen when 

the  system i s  brought up, when a session i s  f inished,  o r  when a 

s t a t ion  changes from disabled o r  ac t ive  or  i nac t ive  s t a tus .  

WELCOME TO ORNL RECON 

INFONTION RETRIEVAL SYSTEM 

DATE (today) TIME (present  time) 

IF YOU WISH TO USE REXON 

OR LEARN MORE ABOUT I T ,  

PRESS THE KEY MARKED 

INT 

ON THE KEYBOARD 

2 .  If the  user presses  t h e  INT button, another display appears which 

describes RECON and the  da ta  bases and ends with 

FOR INSTRUCTION ON HOW TO USE 

RECON, PRESS INT KEY 

3 .  The next display gives some of t he  commands ava i lab le  and describes 

t h e  ? command f o r  ge t t i ng  an explanation of any other command and 

o f f e r s  t h ree  options; (1) begin a user session, (2)  use t h e  ? for 

explanation of  individual  commands, (3) press  INT for a sample session. 

4. The experienced user does not need t o  see these  displays.  

a BEGIN command at  any time. 

He can do 

5. A question mark followed by a command (spe l led  out or symbol) br ings 

an explanation of t h e  command, with examples.. 
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Command 

Table 1.3.2. RECON Commands 

RECON Commands 

Proposed L i s t  Including New Features 

Abbreviationfs) 

BEGIN 

EXPAND 

SELECT 

COMBINE 

DISPLAY 

PRINT 

TYPE 

KEEP 

LIMIT 

PAGE 

SETS 

MESSAGE 

STATUS 

EXPLAIN 

END 

SAVE 

SCAN 

FILE 

RECALL 

BE 

Ex 

SE 

co 
D I  

PR 

TY 

KE 

L I  

PA 

@ 

MF 

ST 

? 

- - 

SA 

sc 

FI  

RE 

! 

11 

# 

$ 

% 
& 

TTY 

( 

) 

0 

MSG 

HELP 

1 

1 ’  

Description 

New session 

Show index 

Make a work s e t  

Combine s e t s  

Display f i l e  item 

High speed p r i n t e r  (up t o  100 items) 

Local t e l e p r i n t e r  

Move t o  s e t  99 

L i m i t  by year or volume 

Next page, 0 - f o r  previous page 

Set h i s t o r y  

Send message 

L i s t  s t a t i o n s  and s t a t u s  

Explain command 

End session 

Save p r e s ent s e s sion 

Linear Search 

Change f i l e s  

Repeat a previous session 
m 

i 



Table 1.3.3. Proposed Improvements t o  RECON Commands 

PRINT Command 

1. The request for  address should not occur u n t i l  t h e  f i r s t  PRINT 

request : 

PLEASE GIVE YOUR NAME AND LOCAL ADDRESS (IF PRINTS ARE 

TO BE SENT ELSEWHERE THAN YOUR LIBRARY) 

2.  Instead of 50, t h e  m a x i m u m  number of PRINTS per command should be 

100. 

if there  a r e  100 or more, e l s e  p r i n t  remainder. Perhaps there  

should be a specif ic  command t o  p r i n t  a l l  of a work se t ,  such as 

%5/2/ALL. 

The PRINT command without modifier means p r i n t  t h e  next 100, 

3. There should be some way t o  cancel a PRINT request,  maybe 

&?/CANCEL 

t o  cancel a l l  p r i n t  requests from userset  5. 
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Table 1.3.3. Proposed Improvements t o  RECON Commands 

(continued) 

Message Switching 

. 
1. When TTY i s  on, both incoming and outgoing messages a r e  typed. 

2. Time of day i s  added t o  t h e  typed message. 

3.  There should be a Long Message Mode command, which moves t h e  cursor 

t o  t h e  top and allows you t o  send a f u l l  screen message. 

c 

4. There should be a Hold Message command. While it i s  i n  e f f e c t  

(o r  if t h e  terminal i s  o f f ) ,  messages should be s tored  f o r  t h a t  

terminal.  The sender should be no t i f i ed  whether h i s  message was 

displayed o r  stored. There should be a Mailbox command t o  d isp lay  

any s tored messages and c l e a r  t he  message f i l e .  

5. There should be a command t o  send a message t o  t h e  computer log,  

such as  

]75/Gripe, gr ipe,  g r ipe  



Table 1 3 3.  Proposed Improvements t o  RECON Commands 

(continued) 

TTY Control 

1. Ideal ly ,  t he  user  should be able  t o  control  h i s  own TTY with commands 

such a s :  'off  and 'on, or TYPE ON, TYPE OFF. 

2. The i n i t i a l  TTY s t a t u s  should be on a cont ro l  card. However, i f  

t h e  TTY t e s t  i s  not s a t i s f i ed ,  t h e  computer tu rns  t h a t  s t a t u s  t o  

OFF - 

3.  The plan f o r  TTY output i s  t o  type enough t o  enable t h e  user t o  

repeat t h e  search. Thus: session number, a l l  v a l i d  expand, se lec t ,  

combine, type, l i m i t ,  save, or p r i n t  commands. 

4. I n  addition, a l l  messages sent and received, w i t h  t imes.  

5. The TYPE command has one of t h e  hazards of  t h e  present  system. 

If you ask f o r  a TYPE of  a long entry,  you t i e  up the  terminal f o r  

several  minutes with no way t o  in t e r rup t .  We should have a s l i gh t  

pause every t en  l i n e s  or  so during which t h e  blue l i g h t  comes on 

fo r  a few seconds. If the  ITKC button i s  pressed during t h i s  time, 

t h e  TYPE process w i l l  stop; otherwise, it w i l l  continue. 
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Table 1.3.4. Some Changes i n  RECON Software 

1. Subtasking would allow for g rea t e r  s t a b i l i t y  of t h e  program, much 

eas i e r  program maintenance and addi t ions,  and b e t t e r  storage 

management.. 

2 .  Multiprocessing organization would allow f o r  e a s i e r  handling of 

mult iple  commands and users  simultaneously, with more e f f ec t ive  

use of core storage.  

3. A scheme of input-output queuing should be used t o  ease t h e  t r a n s i -  

t i o n  t o  a Communications Control ler  and t o  TCAM. This scheme would 

a l so  make a message switching a much simpler process.  

4. A higher l e v e l  language t e s t i n g  program would allow f o r  t e s t i n g  of 

new algorithms which l a t e r  would be wr i t ten  i n  Assembler f o r  t h e  

production version. 

5 .  A method of OS communication should be developed t o  enable system 

recovery from master terminal  or network-wide hardware f a i l u r e .  

6. The RECON program would be made as f a i l - s a f e  as poss ib le .  

subtask having a33 e r ro r  should be refreshed. 

Only t h e  

7 .  

. 

Some improvements i n  t h e  f i l e  s t ruc tu re  would speed’up both t h e  

r e t r i e v a l  and t h e  update process.  
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Fig.  1.3.1. Block Diagram of RECON Software 
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2 .  THE RECON NETWORK 

2.1. Network Description 

A l l  t he  RECON s t a t i o n s  a r e  on a s ing le  pa r ty  l i n e .  The l i n e  proto- 

co l  described i n  Section 3.1 gives t h e  l i n e  t o  each user  i n  tu rn .  

present  l i n e  configuration i s  shown i n  Figure 2.1.1. This design w a s  

The 

developed by AT & T and permits them t o  i s o l a t e  t roubles  r a the r  quickly. 

For example, i f  t h e  l i n e  becomes too noisy t o  use, telephone engineers 

a t  t h e  various Bridges can disconnect p a r t s  of t h e  l i n e  u n t i l  t h e  t rouble  

i s  i so la ted .  A s  soon as  t h e  t rouble  i s  i so la ted ,  t h a t  p a r t  of t h e  system 

, i s  disconnected and RECON serv ice  t o  t h e  rest i s  res tored .  The phone 

company proceeds with fu r the r  t e s t s  of t h e  disabled sect ion and typ ica l ly  

ge t s  it f ixed  t h e  same day. 

It would be poss ib le  t o  design a snake-like l i n e  system with fewer 

t o t a l  miles but  it would be harder t o  f i n d  and remove f a u l t y  segments 

from t h e  system. 

Actually, t h e  l i n e  configuration i s  much more d e t a i l e d  than shown 

i n  Figure 2.1.1. I n  f a c t ,  even t h e  drawing of a spec i f i c  "phone l i n e "  

i s  an oversimplif icat ion.  We do not r en t  a phone l i n e  from AT & T. 

We ren t  a service and they connect various ex is t ing  wires t o  provide 

t h a t  service.  But tomorrow they may use a d i f f e r e n t  s e t  of wires. 

Sometimes our west coast  l e g  goes through Dallas, sometimes through 

S t .  Louis, although such major s h i f t s  are r a re .  

The l i n e  i s  used fo r  da ta  transmission but  t he re  i s  a l s o  a voice 

coupler a t  each s t a t ion .  This i s  used for  trouble-shooting. Sometimes 

one can ge t  a c lue as t o  what i s  wrong by l i s t e n i n g  t o  t h e  c a r r i e r  s ignal .  
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2.2. S ta t ion  L i s t  

The present l i s t  of s ta t ions ,  names, addresses, and phone numbers 

i s  given below. 

and i s  used i n  sending messages v i a  RECON. There i s  no spec ia l  s i g n i f i -  

The s t a t ion  number i s  t h e  hard-wired address number 

cance t o  t h e  number or sequence. The computer 'gives each terminal  t h e  

same p r i o r i t y .  

Terminal 1 LBL 

Gloria Smith 
Technical Information Division 
Building 50B, ' Room 4206 
Lawrence Berkeley Laboratory 
Berkeley, CA 94720 
FTS 415-843-6368 . 

Terminal 2 T I C  

John Norris 
Technical Information Center 
P. 0. Box 62 
O a k  Ridge, TN 37830 
FTS 615-483-4426 

1 

Terminal 3 B e t t i s  

Linda Tafel  
Technical Information Center 

B e t t i s  Atomic Power Laboratory 

West M i f f l i n ,  PA 15122 
FTS 412-462-0230 

2 N  - W1R 

Box 79 

Terminal 4 ORNL 

Ray Plemens 
4500N, E-214 
Oak Ridge National Laboratory 
O a k  Ridge, TN 37830 
FTS 615-483-1623 
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Terminal 5 

Hugh Voress 
Division of Headquarters Services 
USAEC 

FTS 301-973-4338 
\ Washington, DC 20545 

Terminal 6 BTL 

Bob Devine 
Bethesda Technical Library 
USAEC 
Washington, DC 20545 
FTS 301-973-7748 

Terminal ‘7  WNES 

Mary Vasilaki s 
Westinghouse Nuclear Energy System Library 

Pi t tsburgh,  PA 15230 
412-373-4546 ( FTS OP. 412-644-3311) 

P. 0. BOX 355 

Terminal 8 N S I C  

Marie M. Cardwell 
9711-1 Technical Library, Y-12 
Oak Ridge National Laboratory 
Oak Ridge, TN 37830 
FTS 615-483-7719 

Terminal 9 ORNL-CRL 

Herb Pomerance 
4500NM, 1-203 
Oak Ridge National Laboratory 
O a k  Ridge, TN 37830 
FTS 615-483-1961 or 615-483-1466 (H. Kuhns) 

Terminal 10 LLL 

Len Fisher 
Lawrence Livermor e Lab oratory 
Technical Information Department L 3  
Box 808 
Livermore, CA 94550 
FTS 41 5-447 - 8401 
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Terminal 11 N O M  

Bob Freeman 
Technical Information Division (D83) 
National Oceanographic Atmospheric Administration 
Washington, DC 20235 
FTS 900-343-4275 

Terminal 12 KAPL 

Barbara A. Rice 
Document Library 
Bldg. A-1, Room 112 
Knolls Atomic Power Laboratory 
P. 0 .  BOX 1072 
Schenectady, NY 12301 
FTS 518-393-4466 

Terminal 13 ANL 

Hyl l i s  L .  Gr i f f in  
Argonne National Laboratory 
Bldg. 203 Room CE112 
Lemont, IL 60439 
FT S 312.- 739- 3192 

Terminal 14 GE 

Alleen Thompson or Lynn Lanspery 
G. E. Nuclear Energy Division 
175 Curtner 
Library Room 44 
San Jose, CA 95114 
297-3000 extension 3522 
(FTS OP. 408-275-7011) 

Terminal 1 5  GE-NED 

Roger Hessenius or Ron Houston 
G. E. Nuclear Energy Division 
1900 South 10th  S t r ee t  
Room 121 
San Jose, CA 95114 
297-3000 extension 6223 
(FTS OP. 408-275-7011) 
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3- HOW RECON WORKS 

For t h e  present discussion, we divide RECON i n t o  t h r e e  pa r t s ,  a 

communication system, a re t r ieva l  system, and a f i l e  management system. 

3.1. Communications System 

Some elements of t h e  communications system cu r ren t ly  used for  RECON 

a r e  displayed i n  Figure 2.1.1. 

I n  discussing t h e  communications system w e  begin with t h e  p a r t  w e  

understand least-- the phone l i n e .  RECON uses a leased, dedicated, C-2 

conditioned, 4-wire multi-drop l i n e  whose name i s  GDA24803. Data i s  

t ransmit ted i n  asynchronous, a l s o  ca l l ed  SS o r  Start-Stop mode. It i s  

c h a r a c t e r i s t i c  of l i n e s  i n  general  t h a t  data i n  t h e  form of voltage 

pulses  or DC voltage levels  ge t  d i s t o r t e d  o r  l o s t  i n  transmission 

over long distances.  The phone l i n e s  and equipment on t h e  l i n e s ,  e.g., 

amplifiers,  are designed t o  work within a narrow frequency band, 200 

t o  3200 Hz. Since t h e  data from t h e  computer i s  i n  t h e  form of pulses,  

t he re  i s  a conversion problem. What i s  done i n  RECON and many other 

systems i s  t o  transmit a "ca r r i e r "  frequency and t o  ind ica t e  binary 

1's and 0 ' s  by changes i n  t h e  c a r r i e r  s ignal .  The modem i s  a device 

which changes, o r  modulates, t h e  outgoing c a r r i e r  s igna l  and demodu- 

l a t e s  t h e  incoming s igna l  t o  send a stream of data pulses  i n t o  t h e  

computer. We use B e l l  201B modems which send data b i t s  by introducing 

sudden 180' phase s h i f t s  i n t o  t h e  c a r r i e r  s igna l .  

rate i s  2400 b i t s  per  second o r  2400 baud. 

determined so le ly  by t h e  modems; t h e  res t  of t h e  communications equip- 

ment can be, and has been, operated at higher speeds. 

The da ta  transmission 

This transmission rate i s  
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The world of modems i s  arcane and fasc ina t ing .  There a r e  Single 

Sideband modems, frequency hopping modems, automatic equalizing modems, 

e r ro r  recovery modems. 

l e t t e r  of August, 1972. 

Modems were t h e  subject  of an AEC/RECON News- 

The complete s tory  of ORNL and t h e  Modems w i l l  not 
be recounted here. Perhaps it w i l l  be a movie someday. 
A modem i s  a black box, or  sometimes a gray box, which 
comes between t h e  terminal 2nd t h e  phone l i n e ,  and between 
t h e  computer and t h e  phone l i n e .  The reason for  t h e  modems 
i s  t h a t  RECON w i l l  not work without them. 

Currently, we a r e  using 201B modems supplied by t h e  
telephone company. We suspect t h a t  t h e  modems a r e  p a r t  of 
t he  reason RECON sometimes appears sluggish.  We have t r i e d  
Milgo modems with some success. 
spec ia l  s a t e l l i t e  l i n k  t o  Geneva, Switzerl'and i n  August, 1971, 
with a very good transmission record. However, when we 
created an i l l i c i t  mix by put t ing  two Milgos i n t o  t h e ' r e g u h r  
RECON system, we would occasionally have a small problem. I 

The symptom of t h i s  problem was t h e  sudden and t o t a l  f a i l u r e  
of t h e  computer program. The cause i s  s t i l l  unknown. 
IBM brought i n  a fancy se l f - t e s t ing ,  self-cleaning, f r o s t -  
f r ee  modem which d idn ' t  work on our line--somGthing about 

Milgos were used f o r  t h e  

too many db o r  not enough db. .-  

Recently Be l l  brought i n  two of t h e i r  new 208 modems. 
Two modems i s  not a crowd, but  s t i l l  t h e  r e s u l t s  were 
impressive. They worked twice as fast (4800 baud) and 
made fewer mistakes. The 208 i s  a slow learner ;  it takes  
50 ms t o  match the  p i t c h  and phase of t h e  c a r r i e r  s igna l .  
S t i l l ,  we think RECON would be a l o t  perk ier  i f  a l l  t h e  
modems were replaced. 

1 

When t h e  RECON program i s  read i n t o  t h e  computer, it begins a pro- 

cess ca l l ed  "polling." 

CC-7012 Communications Adapter, which sends t h e  b i t s  one by one t o  

t h e  modem. The b i t  stream i s :  0011110 0000001 0000001 0011111 

A message i s  sent  v i a  t h e  multiplexor t o  the  

(or lEOlOllF i n  hexadecimal nota t ion) .  

To each group of b i t s  i s  added a START b i t ,  a p a r i t y  b i t ,  and a 

STOP b i t .  These b i t s  go out over t h e  phone l i n e  and, s ince it i s  a 
. 
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par ty  l i n e ,  a l l  t h e  modems (except t h e  sending modem) ''hear" t hese  

b i t s  and transmit them t o  t h e  CC-30 terminals.  

Each terminal has an "address" wired i n  a t  i n s t a l l a t i o n  t i m e .  

The terminal i s  designed so t h a t  it responds only when it i s  addressed. 

In  t h e  above b i t  stream t h e  f i r s t  group, 0011110, i s  ca l l ed  SOA o r  

start  of address code; t h e  second group i s  t h e  address, 1; t h e  t h i r d  

group i s  t h e  address again; t h e  l a s t  group, 0011111, i s  an end-of-poll 

code. 

When a l l  i s  working w e l l ,  only terminal 1 (Berkeley) responds. 

It does so by f i r s t  requesting t h e  modem t o  t u r n  on t h e  c a r r i e r  wave, 

then by t ransmit t ing one of two s igna l s .  One, ca l l ed  t h e  NAK, i s  

1E0115 and means, roughly, " s t a t ion  1 i s  a l ive and well ."  The other, 

ca l l ed  ACK, i s  1E0105 and means " s t a t ion  1 i s  a l ive and w e l l  and some- 

body o r  something has pushed t h e  INTerrupt button." 

If t h e  NAK message arrives back i n t o  t h e  computer, it changes 

t h e  s t a t i o n  number t o  2 (OOOOOlO), and transmits another p o l l .  

And so on, through t h e  f i f t e e n  s t a t ions .  This i s  t h e  po l l ing  

sequence. 

If any s t a t i o n  r e tu rns  an ACK, a d i f f e r e n t  sequence of a c t i v i t y  

i s  t r iggered .  The computer sends out a d i f f e r e n t  b i t  s t r ing ,  which 

i s  in t e rp re t ed  by t h e  ac t ive  s t a t i o n  as a transmit request.  A t  t h i s  

t i m e  t h e  s t a t i o n  w i l l  t ransmit a b i t  s t r i n g  corresponding t o  whatever 

t h e  user has keyed i n .  

n a l  memory and a l s o  appears on t h e  CRT screen.) 

* 

(This information has been stored i n  t h e  termi- 

* 
Actually, t h e  transmit request i s  a sequence of commands: SOA, 

addr, HALT LOCAL I / O ,  CHARACTER MODE, INSERT END OF TEXT SYMBOL, SET 
CURSOR POSITION, TRANSMIT. 



The terminals expect and send da ta  i n  t h e  7 -b i t  A S C I I  mode. 

This i s  t r a n s l a t e d  t o  and from t h e  IBM 8-b i t  EBCDIC as  t h e  da ta  

en ters  o r  leaves t h e  computer. 

The l i s t  of th ings  t h a t  can go wrong with t h e  transmission process 

i s  enough t o  c h i l l  an opt imist .  The s igna l  on t h e  l i n e  may suf fer  

Frequency Distor t ion,  Delay Distor t ion,  White Noise, Impulse Noise, 

o r  Phase J i t t e r .  

The da ta  can come i n  too  f a s t  (OVERRUN) o r  too slow (TIME OUT) or  with 

A sample of our phone log i s  given i n  Table 3.1.1. 

p a r i t y  e r ro r s  (DATA CHECK). 

l i n e .  Sometimes one s t a t i o n  answers a c a l l  t o  another s t a t i o n  o r  ge t s  

Sometimes we hear b i rds  chirping on t h e  

a display intended f o r  another s t a t ion .  Occasionally a s t r a y  s igna l  

sends a s t a t ion  i n t o  graph mode and covers t h e  screen with dots  or pu ts  

t h e  t e l e p r i n t e r  i n t o  continuous typing mode. Transmission i s  poorer on 

ra iny  days; t h i s  may be due t o  people using t h e  l i n e s  f o r  t a r g e t  p rac t i ce .  
L -  

All of which serves t o  increase one 's  wonderment when it ac tua l ly  

works. 

Table 3.1.1. Sample from RECON Phone Log 

5-2 

5-7 

5-21 

5-31 

1315 
1325 

1055 
1110 

0830 

0850 

0915 
142 5 

Lost po l l ing  s ignal .  Cal l ing KTB. REP 

Line came c l ea r .  REP 

D i a l  pulses  on l i n e  has RECON locked out.  

Line cleared.  REP 
Cal l ing KTB. REP 

Noise on l i n e .  Calling KTB (Wyrick). Every terminal  except 
t h e  ones i n  O a k  Ridge a r e  o f f , d u e  t o  l i n e  f a i l u r e .  
w i l l  c a l l  back. REP 

Wyrick 

Line noise  and data phone ringing. Calling KTB. REP 

Ringing stopped. Line cleared.  REP 

Berkeley having t rouble  with noise on l i n e .  
Could be 301 overheating. REP 

Cal l ing Km. 
t 

NOTE: KTB i s  Knoxville Test Board. REP i s  Ray Plemens. 
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3.2. Retr ieval  System 

The RECON f i l e  f o r  Nuclear Science Abstracts contains about 300 

mill ion characters .  It i s  not p r a c t i c a l  t o  scan t h i s  much t e x t  f o r  

every request.  RECON uses index and pointer  schemes t o  f i n d  t h e  items 

needed. The descr ip t ive  cataloging da ta  i s  i n  a se r i e s  of computer 

f i l e s  known co l l ec t ive ly  as  t h e  Linear F i l e  or LF. Another f i l e  contains 

a l i s t  of i d e n t i f i c a t i o n  numbers ( fo r  Nuclear Science Abstracts t h i s  i s  

t h e  same a s  t h e  NSA number) and, f o r  each I . D .  number, a computer 

po in te r  t o  t h e  place i n  t h e  Linear F i l e  where t h e  descr ip t ive  cataloging 

for  t h a t  item 

When t h e  

i n  t h e  Linear 

i n  t h e  Linear 

i s  s tored.  This f i l e  i s  ca l l ed  t h e  Linear Index or LX. 

user requests  a display of a spec i f i c  item, RECON looks 

Index t o  see i f  t he  item i s  present,  and where it l i v e s  

F i l e .  The Linear Index i s  i t s e l f  arranged i n  a h ie rarch ica l  

fashion ( IBM's  Indexed Sequential  Access Method) so t h a t  t h e  recpest  

goes f i r s t ,  t o  a short  index (somewhat l i k e  a Table of Contents) t o  

loca te  a section i n  t h e  LX where t h e  desired poin te r ,  i f  it ex i s t s ,  

can be found. 

When t h e  Linear F i l e  i s  b u i l t ,  o r  added to ,  a special  l i s t  of 

Descriptors i s  created.  This contains t h e  Authors, t h e  Keywords, t h e  

Subject Categories and whatever e l s e  has been designated as a searchable 

parameter or  access poin t .  With each Descriptor i s  included t h e  

iden t i f i ca t ion  whence it came. This l i s t  of Descriptors and I . D .  

numbers i s  sor ted a lphabet ica l ly  and merged with t h e  previous s imilar  

mater ia l  t o  form t h e  Inverted F i l e  or IF.  A record i n  t h e  Inverted 

F i l e  cons is t s  of a Descriptor, followed by a l i s t  of I . D .  numbers 

associated with t h a t  Descriptor.  Each Descriptor i s  preceded by a key 



according t o  which type of Descriptor it i s ,  f o r  example, AU= fo r  

authors, IT- for keywords. 

When t h e  Inverted F i l e  i s  moved t o  on-line storage, a n  index i s  

prepared as i n  t h e  case of t h e  Linear F i l e .  This index i s  ca l l ed  t h e  

Inverted Index or  I X  and contains,  fo r  each Descriptor,  t h e  number of 

re levant  items and a poin ter  t o  t h e  Inverted F i l e .  The I X  i s  a l s o  

arranged h i e ra rch ica l ly  so t h a t  only a small amount of scanning i s  

needed t o  f ind  a requested item o r  t o  determine t h a t  it i s n ' t  there .  

When t h e  EXPAND command i s  given, RECON can s a t i s f y  t h e  request 

with only t h e  I X .  It simply looks f o r  whatever you typed and when it 

f inds  t h e  appropriate  place i n  t h e  I X  i t  backs up a l i t t l e  and then 

sends you a whole page from t h e  I X .  

e x e p t e d  qui te  rapidly.  

The EXPAND command i s  usua l ly  

When t h e  SELECT command i s  given, t h e  computer f i r s t  checks 

whether you have asked f o r  a s ingle  item, for  example #e9 ,  or  f o r  

more than one i t e m ,  f o r  example #eg,elO. In  t h e  f i r s t  case, RECON 

simply moves a poin ter  i n t o  a work se t  t o  i nd ica t e  which i tem was SELECTed. 

In  t h e  second case, RECON must perform a l o g i c a l  operation combining 

t h e  items of e9 with those of e10 and reducing dupl icate  e n t r i e s  t o  

s ing le  en t r i e s .  To do t h i s  RECON goes t o  t h e  Inverted F i l e ,  ex t r ac t s  

t h e  two l i s t s  (corresponding, fo r  example, t o  e9 and elO), performs 

t h e  log ica l  operation, and puts  t h e  r e su l t i ng  l i s t  i n  t h e  user work 

f i l e .  

The COMBINE command operates on user  work f i l e s .  If a user work 

f i l e  needed f o r  t h e  COMBINE contains a po in te r  i n t o  t h e  IF, t h a t  l i s t  

i s  fetched/from t h e  IF  before  t h e  COMBINE operation begins.  If t h e  
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. 
-- 

COMBINE request contains more than one operation, it i s  broken down 

t o  a sequence of s ing le  operations,  checked t o  see tha t  t h e  t o t a l  

request i s  possible,  and then executed i n  s teps .  The user sees only 

the  f i n a l  r e s u l t ,  i n  t h e  form of a new user work s e t .  

When t h e  user requests  a DISPLAY of a user work f i l e ,  t h e  system 

goes t o  t h e  indicated work f i l e  and takes  t h e  f i r s t  (and most recent )  

I.D. number t o  t h e  Linear Index t o  get  t h e  poin te r  t o  t h e  Linear F i l e .  

The des i red  item i s  brought from LF i n t o  t h e  computer and sent t o  

t h e  user s t a t ion .  

When t h e  user g i v e s - a  PRINT command, t h e  command i s  s tored i n  

t h e  RECON log but not executed. The user ge t s  almost immediately a 

message t h a t  h i s  command was obeyed but i n  f a c t  nothing has happened. 

In  t h e  evening another program looks a t  the  log, recrea tes  the  user 

work s e t  and executes t h e  PRINT command. This i s  one of several  features  

t h a t  were added t o  speed up t h e  response during the  user session. 

There i s  another f i l e ,  ca l l ed  Related Terms F i l e  or RF. The l i s t  

t h a t  i s  shown a f t e r  an EXPAND command may also contain a count of t h e  

r e l a t e d  terms f o r  each item. Pointers  t o  t h e  RF a re  contained i n  t he  

Inverted Index. When a Related Terms Expand request i s  given, t h e  system 

ge t s  t h e  pointer  from t h e  I X ,  t h e  l i s t  of Related Terms from t h e  RF 

and then goes back t o  t h e  I X  t o  ge t  t h e  counts and poin ters  fo r  each 

r e l a t e d  term i n  t h e  l i s t .  Only then can it send out t h e  Related Terms 

display.  A Related Terms EXPAND thus takes  a l i t t l e  longer t o  perform 

than a regular  EXPAND. 

The RECON run deck i s  read i n t o  t h e  computer i n  t h e  morning around 

8 a .m.  

computer room, whether t h i s  i s  t o  be a WARM o r  COLD s t a r t .  If t h e  

The f i r s t  th ing  it does i s  ask, v i a  t he  CRT screen i n  the  
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PRINT requests  from t h e  previous day have been successful ly  pr in ted ,  

we reply COLD, which erases  the  log  from t h e  f i l e s  and s t a r t s  a new 

log.  Then by spec ia l  commands, t h e  various terminals  a r e  added t o  t h e  

po l l ing  sequence u n t i l  a l l  a r e  on. During t h e  day any terminal  can 

be removed from t h e  pol l ing  l i s t  a t  t h e  request of t h e  user and l a t e r  

put back on. 

> 

On good days RECON requi res  no servicing between s ta r t -up  and 

shut-down around 5 p.m. On bad days (machine break-down, phone l i n e  

noise)  it may be necessary t o  s t a r t  RECON several  times; f o r  these  

the  WARM s t a r t  i s  used. This preserves any PRINT requests  t h a t  have 

been issued. A t  present,  we s t i l l  l o s e  user  work s e t s  even with t h e  

WARM s t a r t s .  Hopefully, t h i s  w i l l  soon be f ixed.  

Figure 3.2.1 i s  a car ica ture  of t h e  RECON system showing t h e  f i l e s  

and t h e i r  re la t ionship  t o  t h e  various RECON commands. 

For those familiar with IBM 360, one glimpse of t h e  Job Control 
I 

Language may be worth a thousand words about t h e  f i l e s  used by RECON. 

Others may ignore t h e  JCL l i s t i n g  shown i n  Figure 3.2.2.  The JCL changes 

a l l  too frequently;  t h e  l i s t i n g  shown i s  f o r  June 12, 1973. 

3.3. F i l e  Management System 

Many of t h e  d e t a i l s  of t h e  f i l e  management system can be deduced 

from t h e  preceding sect ion which includes some descr ip t ion  of t h e  various 

RECON f i l e s .  When a new issue  of Nuclear Science Abstracts i s  prepared, 

a tape  i s  sent t o  ORNL with t h e  descr ip t ive  cataloging and keywords. 

The elaborate  procedure used t o  update t h e  RECON f i l e s  i s  shown i n  

Figure 3.3.1 with t h e  corresponding JCL i n  Figure 3.3.2. Not shown 

the re  a re  t h e  dozen or so e x t r a  s teps  t h a t  a r e  taken t o  provide back-up 

'f 
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copies of t h e  various d isk  and c e l l  f i l e s .  We keep two copies of 

everything and are  p r e t t y  well  protected against  events involving one 

f i l e  o r  one f a u l t y  da ta  s e t .  Sometimes we get  caught up i n  d i s a s t e r s  

involving mult iple  f a i l u r e s  or f a i l u r e s  before t h e  back-up f i l e s  a r e  

- 

- 

ready . 
A common problem i s  shortage of on-line storage space. Sometimes 

we take  some 'data o f f  and reorganize t o  f i t  i n  l e s s  space. Sometimes 

we borrow space temporarily from other  ORNL projec ts .  

The F i l e  Update Procedure shown i n  Figure 3.3.1 i s  used f o r  

Nuclear Science Abstracts  and other f i l e s .  The s tep l abe l l ed  LFLOAD 

takes t h e  new mater ia l  and adds it t o  t h e  Linear F i l e  on t h e  da ta  

c e l l .  A t  t h e  same time it makes a l i s t  of po in te rs  t o  t h e  LF and a 

l i s t  of new Descriptors (authors,  keywords, subject categories ,  e t c . ) .  

The LF poin ters  follow t h e  path on t h e  l e f t  s ide  of Figure 3.3.1. 

They a r e  sorted,  i f  necessary, and merged with a tape f i l e  containing 

a l l  t h e  LF poin te rs  so f a r .  The new tape (which w i l l  soon become 

t h e  old tape i n  t h e  next cycle)  i s  used i n  a Load program, LXLOAD, 

which c rea tes  t he  Linear Index using t h e  IBM Indexed Sequential  Access 

Method. 

Similarly,  t h e  new Descriptors a r e  sorted.  The pref ixes  AU=, 

IT=, e t c . ,  automatically route  t h e  items t o  t h e  proper p a r t  of t h e  

f i l e .  The Sorted New Descriptor f i l e  i s  merged with t h e  Cumulative 

Descriptor f i l e  i n  s tep  IFLOAD and t h e  r e s u l t  put on t h e  data  c e l l  as 

well  as  a tape ( fo r  t h e  next cyc le) .  Also, po in te rs  t o  t h e  r e su l t i ng  

Inverted F i l e  a re  saved t o  make t h e  Inverted Index. Currently, t h e  

Inverted Index i s  i n  two pa r t s ,  ca l l ed  I X  and CX i n  Figure 3.3.1, with 

t h e  author (AU=) p a r t  on the  da ta  c e l l ,  t he  remainder on t h e  disk.  

Figure 3.3.2 shows t h e  JCL of the  Update Procedure. 



USER'S RECON 
T V  SCREEN 

COMMAND NAME COMMAND EXAMPLE INDEX AND DATA W E  FILES 
WORK FILES 

RESPONSE 

I I 

IT USER$ SCREEN 

SELECT #E06 I 

SET HISTORY REQUEST 

COMBINE USER SETS $1'2-3 , 1 

RELATED 
TERMS 

ENTER- 
I 6 7  IT-BE4NS 

(BSAMI 

1311-5 , I KEEPiRANGE OF ITEMS1 

I IT=BEANS 6 7  
2 IT-BACON l 2 ?  
31T=HAM 4ITsBEER 7 6 0  95 

................... 
ENTER- 
5 32 1'2-3 

.................. 

I 
ENTER- 
99 5 KEEP 3/1- 

, 72801045 7180156 I 
1 73J00123 23.34 \ I - 1  I I 

EN0 SEARCH I 

DISPLAY (FORMAT I1 1.111 ' 1 
1 e 4 

4LLABOUT BEANS. 
R P VANOIMP \ 7.115 

7.115 . .....,, I 
(BSAMI 

DISPLAY (FORMAT 2-61 
LINEAR 
INDEX 
1 ISAM) 

OF PRIOR ITEM, 
OR NEXT ITEM1 

DISPLAY (ITEM1 7.73100123 

I I I \ /BEINSIBemN/HAM/ 

0 1 P4GE 

.................. 
ENTER- 

SEND MESSAGE I04/PLASTlC IS MELTINGONTV 

Fig. 3.2.1. RECON Files Used for Various Commands 

L c 
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//D 1 120KIS EXEC PGH=R ECONX, REG10 N=270K 
//SYSUDUHP DD SYSOUT=E,DCB= (RECFR=VBA,LRECL=125,BLKSIZE=l628), 
// SPACE= (CYL, (0,lO) ) 
//u 5 0 
//LFAEOO DD D U B M Y  
//LPAEOl DD DUHRY 
//LPAEO2 DD UNfT=2321 ,VOL=SER= EECONl ,DISP=SHR, DSNrAECLP2 
//LPA E03 UNIT= 2 32 1, VOL=S EB= RECON 1, DI SP= SH R , DS N= A ECL P 3 
//LPAE04 DD UAIT=2321 ,VOL=SER=BECON3,DfSP=SHR, DSN=AECLF4 
//LPAEOS DD UNIT=2321 ,VOL=SER=RECON7,DISP-SHR,DSN=AECLPS 
//LPBE07 DD UNIT=2321,VOL=SER=RECON7,DSN=AECLF7,DISP=SHR 
/ /LPAE08 DD UNIT=232l,VOL=SER=RECON6,DISP=SHR,DSN=AECLF8 
//LPAE09 DD UNIT=2321,VOL=SER=RECCNO,DSN=AECLP9,DISP=SRR 
//LFAEOA DD UNIT=2321,VOL=SER=RECON6,DSN=AECLFlO,DISP=SHR 
//LPAEOB DD U N I T = 2 3 2 1 , V O L = S E B = R E C O N S , D I S P = S H A , D S N = A E C L F 1 1  
//IPAEOO DD U N f T = 2 3 2 1 , V O L = S E R = R E C O R S , D S N = A B C I F l l , D I S P = S H R  
//CFAEOO DD UNIT=232l,VOL=SER=RECON5,DSN=AECIFll,DISP=SHEi 
//LXAEC DD UNTT=2311, VOL=SER=RECONI, DISP=SHR,DSN=AECLX 11, DCB=DSORG=IS 
/ / IXAEC DD UNIT=2311,VOL=SER=RECOND,DIS~SBR,DSN=AECIXll,~CB=DSC~G=IS 
//CXAEC DD UNIT=232 l,VOL=SBR=RECON3, DISP=SBR,DSR=AECCXll , D C B = D S C R G = I S  
//RO DD UNITt232 1, VOL=SER=RECON7, DSN=AECRP6, DISP=SHli 
//w 0 DD flNIT=2314,DISP= (NEU,PASS,DELBTE) ,SPACE= ( T R K ,  (500) ) , 
// VOL=S ER=PECONZ 
//JLP DD DSN=GKH. JOBLOG,DISP=SHR, U1IT=2314,VOL=SER=CR@CON 
//SYSABEND DD SYSOUT=E,DCEi= (RECPR=VBA,LRECL=125,F!LKSIZE=l628), 

/ / L X E R O  1 DD 0 NIT=23 14,VOL=SER=RECONZ, DISP=SHR, DCE=DSOEG=IS, 
// DSN=WB?!3167. NBGl3eOO. RECON. LX. TOXIC 
//LFENOl DD UIIT=2314,VOL=SER=RECONZ,DISP=SHR,DCB=(RECFtl=VB, 
// LRECL=1996, BLKSIZE=2000) ,DSN=SIEPl3 167.NBG13YOO.RECON.LF.TOXIC 
//IFEN01 DD UblIT=2321 ,VOL=SER=BECONO,DISP=SHR, 
// DSN=WBH3 167. NBGl3400. RECON. IF, T O X I C  
//IXENOl DD UNIT=2321,VOL=SER=RECONO,DISP=SHR,DCB=DSOfiG=IS, 
// DSI=WBR3 167. NBGl3400. RECON. I X .  TOXIC 
//CXEl01 DD UlIT=2321 ,VOL=SER=RECONO,DISP=SHR, DCB=DSORG=IS, 
// DSR=W BR3167. lBGl3400, RECON.CX. TOXIC 
//IPHGOl DD UNIP=2321,VOL=SER=BECONO,DISP=SHR, 
// DS#=YBH3167. NBGl3400, RECON.fF, ENERGY2 
//IXHG01 DD UtJIT=2314,VOL=SER=RECONZ,DISP=SHR, 
// DSNrWBH3 167. RBG 1 3400. R ECON. IX. ENE RGY 2 
//CXBGOl DD UNIT=2314,VOL=SER=RECONZ,DISP=SHR, 
// DSl=RBR3167.NBG13400.RECON.CX.ENERGY2 
//LXHGOl DD U N I T = 2 3 1 4 , V O L = S E R = B E C O U ! Z , D I S L J = S H R ~  
// DSN=WBH3167.8BG13400. R E C O I . L X ,  EREBGY2 
//LPtiGOl DD UUIT=2321,VOL=SER=RECOIO,DISP2SBR, 
// DCB=(RECFtY=VB,LRECL=l996,BLRSIZE=2000) 
// DSR=WBH3 167. NBGl3400.RECON.LF.ENERGY2 
//LPWROl DD UNIT=2321,VOL=SER=BECONO,DISP=SBR, 
// DCB=(RECPFl=VB,LRECL=l996 ,  BLKSIZE=2000), 
// DSI?=W BH3 167. # BG 1 3400. R ECON. IF. YRSIC 
//LXWROl DD UNIT=23 14,VOL=SER=RECONZ ,DISP=SBB, 
// DSN=WBH3 167. RBG13400. R BCON.LX . YRSIC 
//IPWROl DD UNIT=2321,VOL=SER=RECONO,DISP=SHE, 
// DSR=YBH3167.RBG13400.RBCON.IF.WRSIC 
//IXWROl DD UNIT=2314 ,VOL=SER=RECORZ,DISP-SHR,  
// DSR=WBM3167. NBGl3400,RECOI. I X .  SRSIC 
//CXUBOl DD UNIT=2314,VOL=SER=BECONZ,DISP=SBR, 
// DSR=WB~3167.NBG13U00.RECOl.CX.HRSIC 
//CAIN DD 
T 84,C2,CS,C6,4 l,C3,C7,48,49,4A,CB,CC,CD,4E,4P 

DD U NIT= 0 2 4, DI S P= SB R 

DD 

// SPACE= (CYL, ( 0 , l O ) )  

/* 
Fig. 3.2.2.  RECON JCL 
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. 

.. 
- 

//READSEP PROC FIL=NEWFILE, 
OUTDSN='WEM3167 .NE!G13400.RECON. ' , 
OUTLl=NL, OUTL2=NL, OUTL3=NL, OUTL4=NL, 
OUTV1=11,0UTV2=21,0UTV3=3l,OUTVh=~1, 
OUTUl=TAPE9,OUTU2=TAPE9,OUTIJ3=TAPE9,OUnr4=TAPE7, 

INEB='XB= (RECFWVBS, LRECL=5000, BLKSIZE=2000), ' , 
INDSN=ADSEP, 
M=2321, LFS=50, LFV=RECONO, 

LXU=2314, LXS=Ol, W=RECONZ, 
IXU=2314, MS=05, IXV=RECONZ, 
CXU=2314,CXS=05,CXV=RECONZ, 
LBU=2314,LBV=RECONZ, LBN='READSEP.LIBRARY' , 
DSP1= ' (NEW, KEEP, DELETE) ' , 
DSP2= ' (OLD, DELETE, KEEP) ' , 
DSP3=' (NEW, PASS, DELETE) ' , 
DSP4= ' (OLD, PASS, 
SCRTCH=' (CYL, (20),RLSE)', 

// 

// 
if 
ii 
ii 
ii 
ii 
ii 

INIJ=TAPE~, INV=O~, INL=NL, 

1~~2321, IFS=~~, IFV=RECONO, 

// 
// 

DELETE) ' , // 
ii TEMP=' (CYL, (2,2),RISE)' 
//LFLOAD 
STEPLIB DD DSN=&LBN,UNIT=&LBU,VOL=SER=&LBV,DISP=SHR i$ SYSF'RINT DD SYSOUT=A 

//TRACE DD DUMMY SYSOUT=A IS NORMAL IF NOT DUMMY 
//DIAG DD DUMMY SYSOUT=(J, ,1001) DUR TO SPECIAL CHARACTERS 

EXEC FGM=RF,ADSM, PARM= ' 0 ' , REGION=270K 

ADSEP DD UNIT=&INU, LABEL= (, &INL), VOL=SER=&INV, 
&INDCB. DISP=OLD, 
DSN=&INEN 

$$TARGET DD UNIT=&LFU, VOL=SER=&LFV, DISP=&DSPl, 
DSN=&OUTDSN.LF.&FIL, 
SPACE=(CYL, (&LFS, &LFS),RLSE), 
EB= (RECFM=VB, L R E C L = ~ ~ ~ ~ ,  BLKSIZE=2000) 

DSN=&OUTDSN.NEWINDM.&FIL, 
SPACE=&TEMP, 
EB= (RECFM=FB, LRECL=20, BLKSIZE=7200) 

ii 
!i 

ii 
i$ 

// 
{(INDEX DD UNIT=SYSDA, DISP=&DSP3, 

DESCF DD UNIT=SYSDA, DISP=&DSP3, SPACE= (CYL, (10, lo), WE), 
LABEL= (, SL), 
DSN=&OUTFN.DESCS.&FIL, ii XB= (RECEM=FB, LRECL=46, BLKSIZE=3220) 

$\SYSIN DD UNIT=&LBIJ, VOL=SER=&LBV, DISP=SHR, 
DSN=WBM3167 .NBG13400. LFLOAD. SYSIN 

//IXSORT MEC PGM=IERRC000,PARM='CORE=100000,MSG=AP',REGION=128K 
//SORTLIB DD DSN=SYSl. SORTLIB, DISP=SHR 
//SYSOUT DD SYSOUT=A 
//SORT!JKOl DD UNIT=SYSDA, SPACE=&SCRTCH, DISP=&DSP3, DSN=&&Sl 
//SORTWKO2 DD UNIT=SYSDA, SPACE=&SCRTCH, DISP=&DSP3, DSN=&&S2 
//SOR!DKO3 DD UNIT=SYSDA,SPACE=&SCRTCH,DISP=&DSP3,DSN=&&S3 
//SORTIN 
// DISP=&DSP2,VOL=REF=*.LFLOAD.INDEX 
//SORTOUT 
// SPACE=&TEMP,UNIT=SYSDA,DISP=&DSP3 
//SYSIN DD DSN=WBM?l67.NBGl?bO.LXSORT. SYSIN,UNIT=&LBU, 

DD DSN=&OUTDSN. NEWINDM. WIL, EB=* . LFLOAD. INDEX, 
DD DSN=&OUTDSN . SORINDEX. &FIL, EB=* . LFLOAE . INDEX, 

~~ 

)) VOL=SER&LBV, DISP=SHR 
//IXMERGE MEC EM=IERRCOOO, PARM=' c0~~=60000, MSG=AP' , REGION=76K 
//SORTLIB DD DSN=SYSl. SORTLIB, DISP=SHR 
//SYSOUT DD SYSOUT=A 
//SORTWKOl DD DSN=&&Sl, DISP=DSP4 
//SORTWKO2 DD DSN=&&S2, DISP=&DSPk 
//SORTwKO3 DD DSN=&&S3, DISP=&DSP4 
//SORTIN01 DD DSN=&OUTDSN. SORINDEX. &FIL, EE" . LXSORT . SORTOUT, 
// DISP=&DSP2,VOL=REF*.LXSORT.SORTOUT 
//SORTIN02 DD DUMMY, UNIT=TAPE9, LABEL= (, NL), DISP=OLD, 
// DCB=*.LXSORT.SORTOUT,DSN=CUMIX 
//SORTOUT DD DSN=&OUTDSN. CUM.IX.&FIL, UNIT=&OUTUl, 

DISP=&DSP3, VOL=SER=&OUTVl, LABEL= (, &OUTLl), 
DCB=*.LXSORT.SORTOUT 

// 
// 
//SYSIN 
// UNIT=&LBU, DISP=SHR 
//IxLOAD EXEC FGM=UPIyp2, REGION=64K 

DD DSN=WBM3167 .NBG13400. LXMERGE. SYSIN, VOL=SER=&LBV, 

Fig. 3.3.2.  Job Control Language f o r  Update Procedure 
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//STEPLIB 
//SYSPRINT DD SYSOUT=A 
//#AECLX DD DSN=&OUTDSN. LX.&FIL,UNIT=&ZXIT,VOL=SER=&~, 

DD DSN=UPECLIB, VOL=SER=CRBCON, DISP=SHR, UNIT=2314 

SPACE=(CYL, (&US, ,l)), 
DISP=&DSPl, 
DCB=(DSORG=IS, RECFM=FB, LRECk16,BLKSIZE=320, if KEY'LEN=4, R w = O ,  OFTCD=UR) 

$$INFWT 
//SEQOUT DD DUMMY, DCB=BrxSIZZ=3536 
//SYSIN 
// VOL=SER=&LBV, DISP=SHR, DCB=BLKSIZE=80 
//SORTDESC EXEC FGM=IERRCOOO, PARM=' CORE=200000,MSG=AP', REGION=256K 
//SORTLIB DD DSN=SYSl. SORTLIB, DISP=SHR 
//LOADLIB DD DSN=&LBN, VOL=SER=&LEW, UNIT=&LBU, DISP=SHR 
//SYSOUT DD SYSOUT=A 
//SORTWKOl DD DSN=&&Sl, DISP=&DSP4 
//SORTWKO2 DD DSN=&&S2, DISP=&DSPk 
//SORTWKO3 DD DSN=&&S3, DISP=&DSP4 
//SORTIN 

ii 
DD DSN4OUTDSN. CUM. LX . &FIL, DISP=&DSP2, LABEL= (, &OUTLl ) , 

EB=*.LXMERGE.SORTOUT,VOL=REF=*.IXMERGE.SORTOUT 

DD DSN=WBM3167. NBG13400. LXLOAD. SYSIN, UNIT=&LBU, 

DD VOL=REF=*. LFLOAD. DESCF, DCBd. LFLOAD.DESCF, 
DSN=&OUTDGN. DESCS . &FIL, DISP= (OLD, DELETE), i! LABEL= (, SL) 

//SORTOUT 
//REPORT DD SYSOUT=A, EB=BLKSIZE=3500 
//PSORTOUT DD UNIT=&OUTU2, VOL=SER=&OUTV2, LABEL= (, &OUTL2), 

if DSN=&OUTDSN.SRT.DESC.&FIL 
//SYSIN 

$$IFLOAD EXEC pGM=CIFAEC, PARM='O' ,REGION=128K 
//STEPLIB 
//SYSPRINT DD SYSOUT=A 
//OMASTER 

ii LABEL= (, &OUTQ) 
//NMASTER DD DSN=&OUTDSN.CUM.DESC.&FIL,UNIT=&OIJTTJ3,VOL=SER=&OUTV3, 
// LABEL=(,&OUTL3), EB=(RECFM=U,BLKSIZE=5000) 
//UPDATE DD DUMMY, DCB= (RECFM=F, LRECL=5000, BLKSIZE=5000) 

//* WARNING.. .IF THERE IS AN OLD MASTER FILE, SWAP THE FILES ABOVE. 
//* BUT KEEP THE DCB'S AS SHOW. 
//* ANY OLCMASTER, THE NEW MATERIAL MUST.. .MUST BE GrVEN TO 
//* THE UPDATE PROGRAM AS 'OLDMASTER', NCP...NOT 'UPDATE' 

//INVINDX DD UNIT=&OUTU4, VOL=SER=&OUTV4, DISP=&DSP3, 

DD DUMMY, E=*. LFLOAD. DESCF 

DISP=&DSP3, EB= (RECFM=U, BLKSIZE=5000), 

DD DSN=WEiM3167 .NBG13bO. SORTDESC .SYSIN, 
VOL=SER=&LBV, UNIT=&LBU, DISP=SHR 

DD DSN=&LBN, UNIT=&LBU, VOL=SER=&LBV, DISP=SHR 

DD VOL=REF=*. SORTDESC . PSORTOUT, DISP= (OLD, DELETE), 
DSN=&OUTDSN.SRT.DESC.&FIL,DCE~.SORTDESC.PSORTOUT, 

//* 
NOTE, THAT WHEN WE DO NOT HAVE 

//* 
// 
// 

// 

DSN=OUTDSN.IXCX.&FIL,LABEL=(,&OUTL4), 
DCB=(RECFM=FB,LRECL=56,BLKSIZE=2800,TRTCH=C) 

//INVFILE DD UNIT=&IFU, VOL=SER=&IFV, DISP=&DSPl, 
DSN=&OUTDSN. IF.&FIL, 

DCB= (RECFM=F, LRECL=2000, BLKSIZE=2000) 
SPACE=(CYL, (&IFS,&IFS),RLSE), $$ 

$i 

$i 

//ISAMLOAD EXEC EM=AECML, REGION=128K 
//STEPLIB DD UNIT=2314,VOL=SER=CRBCON, DISPSHR, DSN=LIBAEC 
INPUT DD VOL=REF=*. IFLOAD. INVINDX, DCB=*. IFLOAD. INVINDX, 

DISP= (OLD, DELETE), LABEL= ( , &OUTL4), 
DSN=&OUTDSN.IXCX.&FIL // 

//SEQOUT DD DUMMY, lXB=BLKSIZE=6600 
//#AECIXO DD UNIT=&IXU, VOL=SER=&Mv, DISP=&DSPl, 

DSN=&OUTEN. M . &FIL, 
SPACE=(CYL, (&IXS, ,l)), 
DCB= (DSORG=IS,KEYLEN=42, RKP=O, LRECL=~~, RECFM=FEi, 
BLKSIZE =Go, OPTCD=UR) 

$$#AECIXl DD UNIT=&CXU, VOL=SER=&CXV, DISP=&DSPl, 
DSN=&OUTDSN.CX.&FIL, 
SPACE=(CYL, (&CXS, ,l)), 

// 

// 
/ /  
// 
// 

DCB= (DSORG=IS,RW=O, m m = 4 2 ,  LRECL=~~, RECFM=FB, 
BIXSIZE=~~O, OPTCD=UR) 

//SYSIN DD DSN=waM3167 .NBG13400. ISAMLOAD.SYSIN, 
// VOL=SER=&LBV, UNIT=&LBU, DISP=SHR, EB=BLKSIZE=~O 
// PEND 

'* 

Y 

.. 

- 

Fig. 3 .3 .2 .  Job Control Language for  Update Procedure (continued) 
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3.4. RECON Hardware 

The RECON p rogrm runs i n  t h e  I B M  360/75 computer, which we share 

with CRBE, ATS, RJE, Culler-Fried, TSO, and batch processing. The /75 

has 1/2 mil l ion bytes  of fas t  core (1 w s )  and 2 mil l ion bytes of slow 

core (8 p s ) .  RECON uses about 1/4 mill ion bytes of slow core. The bulk 

of t h e  RECON da t a  r e s ides  on a 2321 da ta  ce l l ,  which we a l s o  share.  

Some of our f i l e s ,  including t h e  space f o r  user work sets ,  are on 2314 

o r  2311 d isk  drives.  

RECON sends messages via t h e  multiplexor t o  t h e  CC-7012 Communica- 

t i o n s  Adapter. This device converts t h e  s igna l  from p a r a l l e l  7 -b i t  

ASCII t o  ser ia l  10 b i t  (ASCII + p a r i t y  + star t  + s top)  pulse  t r a i n s .  

pulse  t r a i n  i s  sent  t o  a 201B Modem and a corresponding s igna l  i s  sent  

This 

over t h e  phone l i n e .  

A t  each receiving s t a t i o n  t h e  pulse  t r a i n  i s  demodulated by a 

201B and sent t o  t h e  CC-301 con t ro l l e r .  Our CC-301 Controllers operate 
J 

i n  PLSI (Par ty  Line S e r i a l  In te r face)  mode. Only i f  t h e  message has 

t h e  r i g h t  address b i t s  does t h e  C C - 3 0 1  respond. The C C - 3 0 1  contains 

a 1024 character memory. The contents of t h i s  memory can be displayed 

on t h e  screen. During display mode, each character i n  t h e  memory i s  

sent  60 times a second t o  a character generator which "draws" t h e  character 

on t h e  screen by ac t iva t ing  several do ts  i n  a 5 by 7 dot matrix. Any of 

62 addresses can b e  assigned t o  a C C - 3 0 1  by soldering jumper wires t o  

t h e  PLSI board. No two s t a t i o n s  may use t h e  same address. There i s  a 

l'broadcast" mode i n  which a c e r t a i n  b i t  p a t t e r n  i n  t h e  message from t h e  

computer w i l l  cause a l l  t h e  terminals i n  a c e r t a i n  broadcast group t o  

receive and display a message. 
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The C C - 3 0 1  sends t h e  display s igna ls  t o  a C C - 3 0 0  Display, which i s  

a TV s e t  with a special  input plug and a spec ia l  switch t o  change from 

regular  TV reception t o  C C - 3 0 1  s igna l .  The screen display has 24 l i n e s  c 

of 40 characters  each. 

The C C - 3 0 3  Keyboard i s  discussed i n  Section 5.4. It i s  similar t o  

a typewriter keyboard but several  control  keys have been added. Data 

keyed , in  goes t o  t h e  C C - 3 0 1  and appears on t h e  TV screen a t  t h e  "current" 

pos i t ion  as indicated by a cursor. There a re  spec ia l  cursor cont ro l  keys. 

The In te r rupt  key on the  keyboard i s  used t o  i n i t i a t e  communication with 

t h e  computer . 
The communication follows a protocol  discussed i n  Section 3.1. 

When t h e  C C - 3 0 1  receives  the  Transmit command from t h e  computer, it 

r a i s e s  voltage on the  Request-To-Send wire. 

t h e  c a r r i e r  s ignal  and a f t e r  a decent i n t e r v a l  t o  allow t h e  computer's 

modem t o  synchronize, it r a i s e s  vol tage on t h e  Clear-To-Send wire  t o  

t h e  C C - 3 0 1 .  The C C - 3 0 1  uses t h e  clock pulses  from t h e  modem t o  time 

i t s  de l ivery  of data. 

2400 times a second. 

The modem then tu rns  on 

The modem samples t h e  voltage on t h e  da t a  wire 

Meanwhile, t h e  modem a t  t h e  computer i s  l i s t e n i n g  f o r  da ta  and 

sending t h a t  da ta  t o  t h e  C C - 7 0 1 2 .  I f  nothing happens fo r  2 seconds 

a f t e r  a po l l i ng  s ignal ,  t h e  C C - 7 0 1 2  sends a TIME-OUT message t o  t h e  

computer and a RETRY cycle i s  i n i t i a t e d .  

When t h e  C C - 7 0 1 2  has co l lec ted  seven b i t s  (and checked t h e  p a r i t y  

against  t h e  'eighth b i t )  it sends a request t o  t h e  multiplexor f o r  per- 

mission t o  send t h e  da ta  i n t o  the  computer. Meanwhile, t h e  e ight  b i t s  

r e s ide  i n  a buffer  i n  t h e  C C - 7 0 1 2 .  If permission i s  not received before 

t h e  next e ight  b i t s  come i n  (about 5 ms), a bad condition known a s  

. 
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OVERRUN occurs. Normally, however, t h e  multiplexor f inds  time t o  receive 

one byte before i t ' s  too l a t e .  

Like t h e  CC-301, t h e  CC-7012 a l s o  uses t h e  clock pulses  of t he  

modem. Thus, t o  change operation t o  another speed, say 4800 baud ins tead  

of 2400 baud, only t h e  modems need t o  be changed. 

capable of working a t  much higher speeds. 

The C C I  equipment i s  

Several brands of t e l e p r i n t e r s  a r e  i n  use a t  RECON s t a t ions ,  fo r  

example, GE Terminet 300, Texas Instruments S i l en t  700, Repco 120. We 

use a vintage ASR-33 Teletypewriter which i s  slow and noisy. Te lepr in te rs  

a r e  not required; some s t a t i o n s  do not use them a t  a l l .  Other s t a t i o n s  

plug i n  a t e l e p r i n t e r  as  needed. 

Some suggestions for  care and maintenance of t h e  CC-30 s t a t i o n s  

a re  given i n  Section 5.4. 

4. DATA BASES 

The number and s i z e  of t h e  RECON da ta  bases a r e  expected t o  increase.  

The following descr ip t ion  appl ies  t o  June, 1973. A s  more da ta  i s  put  

i n t o  t h e  system, it i s  l i k e l y  t h a t  ce r t a in  da ta  bases w i l l  be ava i lab le  

on c e r t a i n  days. The scheduling d e t a i l s  a r e  not ye t  arranged. 

4.1. Nuclear Science Abstracts  

Nuclear Science Abstracts  i s  published twice a month by t h e  AEC-OIS 

Technical Information Center. It cons is t s  of bibl iographic  da ta  and 

abs t r ac t s  i n  t h e  a rea  of nuclear science and technology taken from reports ,  

journals ,  books, pa ten ts ,  reviews, theses ,  and conferences. 
I '  

The subject scope i s  defined i n  TID-4552 (Rev. 8) January 1972: 

.c 

Nuclear Science i s  t h e  study of t h e  production, proper- 
t i e s ,  and phenomena of atomic nuclei ,  subatomic p a r t i c l e s ,  
gamma rays, and nuclear X rays.  
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c 

Nuclear technology i s  the  appl icat ion of nuclear science 
t o  other  sciences and engineering and conversely, t h e  appl i -  
ca t ion  of other  sciences and engineering t o  t h e  problems of 
nuclear science.  

A t  present ,  NSA bibl iographic  en t r i e s ,  not including abs t rac ts ,  

a r e  ava i lab le  for  RECON searching from 1969 through p a r t  of 1973 (NSA 

Volume 23, Issue 1, through Volume 27, Issue 7 ) .  I n  addition, t h e  

Inverted F i l e s  (authors,  keywords, e t c . )  fo r  1968 (volume 22) a r e  ava i l -  

ab le  fo r  searching but  only NSA Abstract  Numbers can be re t r ieved .  

Approximately 50000 items per  year a r e  added t o  NSA. Some 297306 

items have been put i n t o  RECON. 

RECON searches may be done v i a  authors, corporate codes, contract  

number codes, countries,  keywords, codens, patent  countries,  o r  report  

codes. The number of each type of descr ip tor  i s  shown i n  Table 4.1.1. 

(Some examples of these  nine descr ip tor  categories  a r e  given i n  Pa r t  5 .2 . )  

Beginning i n  Apri l  1972, (Volume 26, Issue 7 )  t h e  keywords a re  

taken from t h e  INIS ( In te rna t iona l  Nuclear Information System) thesaurus 

given i n  IAEA-INIS 13 (Rev. 2 ) .  A t  present,  t h e  I N I S  keywords a re  not 

dis t inguished i n  t h e  Inverted F i l e  from t h e  e a r l i e r  Euratom keywords, 

for  which the  thesaurus was given i n  TID-25439. 

A t  t h e  same time, t h e  subject categories  changed. The major subject 

headings a re  shown i n  Table 4.1.2. 

given i n  TID-4552. 

The de ta i l ed  subject headings a re  

I n  SELECTing subject categories  for  user work s e t s  ( t he  RECON 

commands a r e  described i n  Pa r t  5.2) t he  user may want t o  SELECT both 

t h e  new and t h e  old subject number. 

i s  i n  e f f ec t  a crude form of LIMIT command, s ince only NSA items from 

The use of numbers 40.00 and above 



46 

Apr i l  1972 on w i l l  be re t r ieved .  

subjects  from 40.00 up t o ,  but not including, 50.00. 

40.10, you ge t  a l l  subjects  from 40.10 up to ,  but not including, 40.20. 

If you SELECT 40.00, you ge t  a l l  

If you SELECT 

Retr ieval  by country may be done using a two-let ter  code t o  designate 

t h e  country. The countries,  codes, and number of NSA items from t h a t  

country a re  shown i n  Table 4.1.3. A few spec ia l  codes f o r  i n t e rna t iona l  

organizations a r e  included. 

Some of t h e  codes a r e  double because country coding i s  now done 

according t o  I A E A - I N I S  5 (Rev. 2 )  Terminology and Codes f o r  Countries 

and In t e rna t iona l  Organizations. In  such cases t h e  e a r l i e r  (before NSA 

Volume 27, Issue 7 )  code i s  l i s t e d  f i r s t .  

To r e t r i e v e  by corporate codes, you will need a copy of t h e  Corporate 

Authority, TID-5059, l a t e s t  revis ion.  Or DISPLAY some item t h a t  you 

know t o  be from t h e  i n s t i t u t i o n  you a r e  going t o  search f o r .  

To r e t r i e v e  by repor t  number codes, see Appendix A of NSA Cumula- 

t i v e  Report Number Index. 

Journals  scanned f o r  NSA have been assigned a 5 - l e t t e r  CODEN. 

, 

You can ask RECON fo r  a l l  items of a p a r t i c u l a r  CODEN, if you wish. 

I f  you plan t o  do searching by CODEN, you may wish t o  consult  TID-4579 

(6 th  ed . ) .  From t h i s  remarkable document you can f i n d  

(1) i f  a journa l  i s  scanned f o r  NSA and 
(2)  i f  so, what i s  i t s  CODEN and 
( 3 )  i t s  country of publ icat ion,  
(4) or  t h e  reverse,  t h a t  i s ,  given a CODEN, f i n d  t h e  name 

of t h e  journal .  

You can sometimes f ind  t h e  CODEN f o r  a p a r t i c u l a r  journa l  using 

RECON. If you can remember t h e  name of an author who publishes i n  t h a t  

journal,  DISPLAY h i s  publ icat ions u n t i l  t h e  r i g h t  journal  and i t s  coden 

appear. 
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Table 4.1.1.  Descriptor Counts fo r  Nuclear Science Abstracts 
(Volumes 2 2 : l  t o  27:7) 

Type 

AUTHOR 

CORPORATE CODE 

CONTRACT NUMBER CODE 

COUNTRY 

KEYWORDS 

CODEN 

SUBJECT 

PATENT COUNTRY 

W O R T  CODE 

P re f ix  

AU= 

cc= 

CN= 

c o= 

I T =  

J O =  

NC= 

P N= 

RN= 

Number of 
Dis t inc t  Ent r ies  

243344 

4877 

2 54 

122 

5486 

71.8 

22 

962 

Total  Number of Dis t inc t  Descr iptors :  

Total  Number of NSA Items .( including) 1968: 

268183 

297307 
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Table 4.1.2.  Major NSA Subject Categories 
Before and After  Apri l  1972 '*' 

- BEFORF: AFTER 3 

20.00 CHEMISTRY 40.00 CHEMISTRY 

22.00 EARTH SCIENCES 44.00 ENVIRONMENTAL AND EARTH SCIENCES 

24.00 ENGINEERING 42.00 ENGINEERING 

26.00 INSTRUMFNTATION 46.00 INSTRUMENTATION 

47.00 ISOTOPE AND RADIATION SOURCE TECHNOLOGY 

28.00 LIFE SCIENCES 48.00 LIFE SCIENCES 

30.00 METALS, CERAMICS, and 50.00 MATERIALS 
OTHER MATERIALS 

52.00 JYUCLEAR MATERIALS AND WASTE MANAGEMENT 

54.00 PARTICLE ACCELERATORS 

32.00 PHYSICS (GENERAL) 56.00 PHYSICS (ASTROPHYSICS AND COSMOLOGY) 

58-00 PHYSICS (ATMOSPHERIC) 

60.00 PHYSICS '(ATOMIC AND MOLECULAR) 

62.00 PHYSICS (ELECTROFLUID AND MAGNETOFLUID) 

34.00 PHYSICS (HIGH-ENERGY) 64.00 PHYSICS (HIGH-ENERGY) 

66.00, PHYSICS (LOW-TEMPERATURE) 

36.00 PHYSICS (NUCLEAR) 68.00, PHYSICS (NUCLEAR) 
69.00 

70.00 PHYSICS (PLASMA AND THERMONUCLEAR) 

72.00 PHYSICS (RADIATION AND SHIELDING) 

74.00 PHYSICS (SOLID STATE) 

76.00 PHYSICS (THEORETICAL) 

38-00 REACTOR TECHNOLOGY 78.00 REACTOR TECHNOLOGY 

00.00 GENERAL 80.00 GENERAL 
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NSA Codes for Countries and In te rna t iona l  Organizations 

Afghanistan 

Algeria 

Antarctic 

Argentina 

Austral ia  

Austria 

Bahama 

Belgium 

Bolivia  

Braz i l  

Bulgaria 

Burma 

Burundi 

Canada 

CERN, Geneva 

Ceylon 

Chile 

AF 

AG 

AC 

AR 

AS 

AT 

BH 

BE 

BO, BL 

BR 

BU 

BA,BM 

BN, BY 

CA 

cx 
CY, CE 

CH, C I  

China, Mainland C1,CH 

China, Taiwan TA,TW 

Columbia co 
Congo CL 

Costa Rica CR, CS 

Cub a cu 
Czechoslovakia CZ 

Denmark DE, DA 

Dominican 
Republic DP,DR 

Euratom M 

Ecuador EC 

E l  Salvador EL 

England, UK UK 

Ethiopia ET 

Eurochemic EU 

Finland FI 

France FR 

Gabon GB 

Germany (East) GD,GC 

Germany (West) GF,GE 

2 Ghana 

62 Greece 

10 Greenland 

433 Guatamala 

3206 Guyana 

1703 Honduras 

1 Hong Kong 

2532 Hungary 

18 IAEA, Vienna 

450 Iceland 

580 India  

9 Indonesia 

2 Iran 

6280 I r a q  

GH 13  

GR 235 

GL 1 

GU,GT 1 

GY 1 

HO 2 

HK 25 

HU 1693 

IA 88 

I C  1 3  

I N  5704 

I D  8 

IR 26 

I Q , I Z  26 

419 Ireland (South) I L , E I  97 

10 

127 

72 

207 

30 

20 

47 

6 

3040 

1324 

1 

197 

7 

3 

17247 

2 

24 

746 

15685 

1 

1860 

17070 

Israel 

I t a l y  

Ivory Coast 

JINR, Dubna 

Jamaica 

Japan 

Kenya 

Korea, South 

Korea 

Kuwait 

Lebanon 

Libya 

Liechtenstein 

Lwemberg 

Madagascar 

Malaysia 

Malta 

Mexico 

Monaco 

Morocco 

Netherlands 

New Zealand 

IS 1587 

I T  7183 

I V  1 

DX 714 

J M  16 

JA 13965 

KE 1 3  

KS 265 

KO 1 5  

KU 1 

LE 38 

LY 2 

L1,LS 5 

LX,LU 66 

MS,MA 2 

MA,MY 15  

ML 2 

MX 302 

MN 9 

MO 3 

NE,m 2621 

NZ 255 

Nicaragua 

Nigeria 

Norway 

Pakistan 

Paraguay 

Peru 

Phi l ippines  

Poland 

Portugal 

Puerto Rico 

Rhodesia 

Rumania 

Saudi Arabia 

Senegal 

Singapore 

South Africa 

Spain 

Sudan 

Sweden 

Switzerland 

Thailand 

Trinidad 

Tunisia 

Turkey 

Uganda 

USSR 

United Arab 
Republic 

USA 

Uruguay 

Vatican City 

Venezuela 

Vietnam, North 

Vietnam, South 

Yugoslavia 

Zambia 

Unknown 

NA, Nu 

N I  

NO 

PA, PK 

PR,PA 

PE 

PH, FP 

P0,PL 

PT,PO 

PU, RQ 

RH 

RU, RO 

su, SA 

SK, SG 

SI 

SA, SF 

SP 

SD 

sw 

ST, SZ 

TH 

T1,TD 

TU, TS 

TR,TU 

UD, UG 

UR 

UP,EG 

us 
UG, W 

vc,vT 

VE 

VN 

vs 

YU,YO 

ZA 

zz 

1 

20 

802 

344 

13 

33 

62 

3155 

160 

39 

9 

1490 

1 

8 

14  

639 

531 

11 

r180 

2969 

45 

2 

7 

95 

5 

35576 

498 

112863 

24 

1 

65 

14 

7 

1074 

3 
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For Patent Country, t h e r e  i s  l i t t l e  need t o  consult  an au thor i ty .  

Simply EXPAND PN=A and a l l  t h e  pa t en t  count r ies  w i l l  appear. 

4.2. Other F i l e s  

A program has been wr i t t en  t o  simplify t h e  preparation of new f i l e s  

f o r  RECON display. It i s  f a i r l y  easy t o  put  i n  a new f i l e  if t h e r e  i s  

enough on-line storage space fo r  it. There i s  a small increase i n  RECON 

core  storage required f o r  each add i t iona l  f i l e .  

This section w i l l  b e  out-of-date as soon as it i s  typed, i f  not 

before. It is included only t o  give an idea  of some of t h e  ava i l ab le  

f i l e s .  The RECON BEGIN command w i l l  cause a l i s t  t o  be  displayed on 

t h e  CRT screen showing what f i l e s  a r e  ava i l ab le  on any p a r t i c u l a r  day. 

4.2.1. Energy 

The Energy Data Base i s  a co l l ec t ion  of bibl iographic  references 

related t o  t h e  f i e l d  of Energy. 

National Science Foundation and i s  p a r t  of t h e  Environmental ,Information 

System Office, an a f f i l i a t i o n  of Information Centers and special ized 

data bases a t  O a k  Ridge National Laboratory. 

contains references t o  books, repor t s ,  t echn ica l  and semi-technical 

journal  a r t i c l e s ,  symposium papers and proceedings, and Congressional 

committee p r i n t s .  

The Data Base i s  supported by t h e  

The Energy Data Base 

References i n  t h e  Energy Data Base a r e  grouped i n t o  t h e  following 

general subject categories  : A I R  POLLUTION; COAL; ELECTRICITY GENERAL; 

ELECTRICITY FORECASTS; ELECTRICITY GENERATION; ELECTRICITY MAFKETS; 

ELECTRICITY TRANSMISSION; ENERGY GENERAL; ENERGY FORECASTS; ENERGY 

MARKETS; ENERGY POLICY; ENERGY RESOURCES; ENVIRONMENT; FOSSIL FUELS; 

HYDROELECTRIC POWER; HYDROGEN; NATURAL GAS; NUCLEAR ENERGY; PETROLEUM; 
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SOLAR ENERGY; RESIDENTIAL BUILDINGS; TRANSPORTATION; UNCONVENTIONAL ENERGY 

SOURCES; WASTE HEAT; and WATER POLLUTION. 

A t  t he  present time, t h e  Energy Data Base contains almost 2000 

references and i s  cont inual ly  increasing. The Data Base i s  coordinated 

by M i r i a m  P. Guthrie. Questions concerning t h e  Data Base should be 

addressed t o  her,  Building 3603, mNL (Tel 615-483-8611, ext .  3-1289). 

Copies of documents cannot be obtained from t h e  Energy Data Base. If 

no a v a i l a b i l i t y  i s  l i s t e d ,  p lease  contact t h e  author at the  corporate- 

author address. 

4.2.2. Water Resources Abstracts 

This i s  a bibl iographic  da ta  base prepared and maintained by t h e  

Water Resources S c i e n t i f i c  Information Center, Department of I n t e r i o r .  

A t  present  only a sample of t h i s  f i l e  i s  avai lable ,  consis t ing of 

1822 items with abs t r ac t s .  

descr ip tors  ( I T = )  or  i d e n t i f i e r s  (SU=) .  I d e n t i f i e r s  a r e  usual ly  names 

of spec i f ic  things or species.  

o r  6 ) .  

Searching may be done by author (AU=), 

Abstracts a r e  displayable (use format 5 

4.2.3. Toxic Materials i n  t h e  Environment 

This f i l e  i s  managed by Emily Copenhaver of t h e  Toxic Materials 

Information Center of t h e  ORNL-NSF Environmental Systems Information 

Office. The scope includes a l l  t ox ic  mater ia ls ,  but  with p a r t i c u l a r  

emphasis on metals and organo-metallic compounds. 

There a r e  about 4000 items which may be searched by authors (AU=) 

or  keywords ( I T = ) .  Abstracts  a r e  displayable (format 5 or 6 ) .  
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DIS 01/6/00002-00002// 2 PAGE 1 
73J02054 X 1 0 - 0 1 - 0 1  00.00 ( EN-2054) 

COAL I S  CHEAP, LATED, ABUNDANT, 
F I L T H Y ,  NEEDED\ 

S T E I N ,  J . \ 
1973, FEBRUARY \ 
JOURNAL \ 
SMITHSONIAN,  3 ( 11 ), 18-27\ ENERGY 

( S M I T H S O N I A N  A S S O C I A T E S )  

L I B R A R Y  (XEROX COPY) \ 
COAL \ 
D I S T  \ 
T H I S  U s  S. I S  GOING T O  HAVE T O  TURN 

BACK T O  COAL A S  THE MAJOR RESOURCE FOR 
ENERGY PRODUCTION BECAUSE OF SHORTAGES 
O F  PETROLEXIM AND NATURAL GAS RESERVES,  
DELAYS I N  NUCLEAR POWER PLANT 
CONSTRUCTION, AND T H E  H I G H  P R I C E  O F  

ABUNDANT RESOURCE. I T  I S  FOUND I N  38 
F U E L  I M P O R T S -  COAL I S  OUR MOST 

STATES,  AND THERE ARE S T I L L  

ENTER : 
-MORE- 

D I S  01/6/00002-00002// 2 PAGE 2 
APPROXIMATELY ONE - AND-A-HALF T R I L L I O N  
TONS O F  I T  UNMINED. A T  TODAY ' S 
RECOVERY AND CONSUMPTION RATES, T H I S  I S  
A 1,000 YEARS ' S U P P L Y .  HOWEVER, T H E  
A I M  I S  T O  PRODUCE PIPELINE QUALITY,  
P O L L U T I O N  - F R E E  GAS FROM T H E  COAL--A 
P R O C E S S  CALLED COAL G A S I F I C A T I O N .  THE 
GAS W I L L  THEN P R O V I D E  F U E L  FOR POWER 
PLANTS. T H I S  A R T I C L E  D I S C U S S E S  T H E  
S T A T E  O F  T H E  ART O F  COAL G A S I F I C A T I O N  
AND SOMF OF THE ATTENDANT PROBLEMS O F  
T H E  P R O C E S S .  (DCM)\ 

M I N I N G  \ SURFACE M I N I N G  \ M I N E S  ( 
EXCAVATIONS ) \ E L E C T R I C  POWER DEMAND\ 
E L E C T R I C  POWER GENERATION \ E L E C T R I C  
POWER P L A N T S  \ FUELS \ F O S S I L  FUELS\ 
P O L L U T I O N  \ A I R  P O L L U T I O N  \ COAL 
G A S I F I C A T I O N  \ RESOURCES \ R E S E R V E S  

COAL \ MINING \ COAL MINING\ STRIP 

ENTER : 
-MORE- 

DIS 01/6/00002-00002// 2 PAGE 3 
LAND U S E  \ LAND RECLAMATION \RECLAMATION 
\ SULFUR O X I D E S  \ F U E L  CONSUMPTION\ 
UNDERGROUND M I N I N G  \ CONSERVATION \ 
SHORTAGES \ P O L I C I E S  \ GOVERNMENT 
P O L I C I E S  \ L E G I S L A T I O N  \ F N I S S I O N  \ F L U E  
GASES \ COAL G A S I F I C A T I O U  \ . 
Fig. 4.2.1. Sample of Energy F i l e  
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EXPAND IT=CADMIUM 
R E F  DESCRIPTOR 
E 0 1  IT=CABBAGES : BEETS- 
E02 IT=CABLE SCRAP- 
E O 3  IT=CABLES- : : . : : . ' 
EO4 IT=CACHMIA- : : : 

E05 IT=CACODYLIC ACID- 
IT=CADMIUM- : . : : : - 

E07 IT=CADMIUM ACETATE- 
~ 0 8  IT=CADMIUM BINDIN- 

PROTEIN-! :::::- 

E O 9  IT=CADMIUM CARBONATE- 

- ~ 0 6  

E10 IT=CADMIUM CARBONATE-MAG 
NESIUM CARBONA- 

E l l  IT=CADMIUM CHLORIDE- 
E12 IT=CADMIUM COMPOUNDS- 
E13 IT=CADMIUM CONTAMINATED 

E14 IT=CADMIUM COPPER ALLOY 

E15 IT=CADMIUM DISODIUM 

CROPS- - - . : : : : : : ; : : : -  

PRODUCTION- 

ETHYLENEDIAMINETET- 

C I T  RT 
1 
1 
1 
1 

26 
846 

4 

1 
2 

1 
29 

6 

1 

1 

1 

D I S  04/6/00001- END // 1 PAGE 1 

REPORT OF CONFERENCE O F  SPECIAL 
COMMITTEE ON HEALTH SURVEY CONDUCTED O F  
POLLUTION I N  OSAKA PREFECTURE\ 

7 1 R 0 0 2 0 5  TOX-01-01  00.00 (M-S5) 

191, JANUARY 27\ 
REPORT \ 
OSAKA PREFECTURE, DEPARTMENT OF 

ENVIRONMENTAL HYGIENE, 45 P. \ ( I N  
JAPANESE) 

04\08\ 
GENERAL METALS\ 

RESULTS ARE REPORTED FOR SURVEYS OF 
THE HEALTH EFFECTS O F  EMISSIONS FROM AN 
A R T I F I C I A L  LEATHER COMPANY, A CHEMICAL 
COMPANY, A COTTON CLOTH BLEACHING 

ADDITION, DATA ARE PRESENTED FOR A 
SURVEY OF THE EFFECTS O F  LEAD I N  ALTO 

D I S  04/6/00001- END // 1 PAGE 2 
MKAUST ON HOUSEWIVES AND FOR A SURVEY 
OF THE EFFECTS OF CADMIUM CONTAMINATED 
CROPS. BASED ON I N T E R V I M S  AND BLOOD 
AND URINE TESTS, THE SURVEY OF 
HOUSEWIVES AND FOR A SURVEY OF THE 

PERSONS I N  YAO C I T Y  WHO WERE EXAMINEE 
FOR THE EFFECTS OF CADMIUM, 11 SHOWED 

WERE CONDUCTED I N  OSAKA PREFECTURE. ( 

A R T I F I C I A L  LEATHER COMPANY\ CHEMICAL 
COMPANY \ COTTON CLOTH BLEACHING COMPANY 
\ ZINC PLATING PLANTS \ AUTOMOBILE 
EMISSIONS \ HOUSEWIVES \ CADMIUM 
CONTAMINATED CROPS \ URINE PROTEIN \ 
METALS \ CADMIUM \ COTTON \ FEMALES\ 
URINE \ ZINC \ 

(JAPAN, OSAKA PREFECTURE) 

COMPANY, AND A ZINC PLATING PLANT. I N  

EFFECTS ATTRIBUTABLE TO LEAD. O F  111 

P O S I T I V E  URINE PROTEIN-  THESE SURVEYS 

APA) \ 

Fig. 4.2.2. Sample of Toxic Mater ia ls  F i l e  
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DIS oi/6/00002- oooi8// 9 PAGE 1 
69R09882 TST-W2-24 00.00 (~69-09882) 
WATER REUSE: A TEXAS NECESSITY\ 
FLEMING, R. D.\JOBES, H. D.\ (TEXAS 

WATER QUALITY BOARD, AUSTIN.) 
J WATER POLLUT CONTR FEDERATION, VOL 

41, NO 9, P 1564-1569, SEPT 1969. 6 P, 
2 FIG, 1 TAB.\ 
TEXAS WATER PLAN\ 
FIELD 05D\06D\ 
BY THE YEAR 2020, TEXAS' ESTIMATED 

33.5 MILLION PEOPLE WILL NEED 12 MIL 

INDUSTRIAL USES, AND OVER 16 MIL ACRE- 
FT FOR IRRIGATION. BECAUSE THE ANNUAL 
SAFE YIELD OF GROUND AND SURFACE WATER 

OTHER WATER SOURCES IS A NECESSITY. TO 
PLAN FOR THE FUTURE NEED, SEVERAL 
PROCESSES ( DESALINIZATION, WEATHER 

ACRE - FT OF WATER FOR MUNICIPAL AND 

IS ONLY 20 MIL ACRE-FT DEVELOPMENT OF 

ENTER : 
-Mom- 

DIS oi/6/oooo2-oooi8// 9 PAGE 2 
MODIFICATIONS, AND WATER IMPORTATION) 
ARE BEING INVESTIGATED. TO DEVELOP THE 
IMPORTATION IDEA, THE TEXAS WATER PLAN 

DESCRIBES THE MAIN ASPECTS OF THE PLAN 
( WATER RFUSE, TAPPING THE MISSISSIPPI 
RIVER, CONTROL OF IRRIGATION) TO HELP 
MEET TEXAS' FUTURE NEEDS. (KNAPP-USGS)\ 

WATER REUSE \ WATER DEMAND\ TEXAS\ 
IRRIGATION WATER \ INDUSTRIAL WATER\ 
MUNICIPAL WATER\ WASTE WATER TFiEATMENT\ 
ECONOMICS \ WATER ALLOCATION( POLICY)\ 
WATER MANAGEMENT (APPLIED) \ 

WAS INITIATED IN 1964. THIS PAPER 

Fig. 4.2.3a. Sample of Water Resources Abstracts. 

r 

.- 
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DIS 01/5/00004-00018// 4 PAGE 1 
69~10212 TST-W2-24 00.00 (w69-10212) 
ARIZONA V. CALIFORNIA - - A BRIEF: 

REVIEW \ 
HABER, DAVID \ (RUTGERS - THE STATE 

UNIV., NEW BRUNSWICK, N. J. ) h 

NATURAL RESOURCES JOURNAL, VOL 4, NO 
1, P 17-28, MAY 1964. 41 REF.\ 
THE U. S. SUPREME COURT RULED ON THE 

STRUGGLE E m E N  CALIFORNIA AND ARIZONA 
FOR COLORADO RIVER WATER. ITS DECISION 
RECOGNIZED FOR THE FIRST TIME THE POWER 
OF CONGRESS TO CONTROL APPORTIONMENT\ 
AND ITS LANGUAGE SUGGESTED THAT THE 

STREAMS. SECOND, THE OPINION HOLDS THAT 
THE SECRETARY OF THE INTERIOR HAS THE 
POWER TO ALLOCATE WATER WITHIN A STATE 
THROUGH CONTRACTS WITHOUT REGARD TO THE 
STATE 'S WATER ALLOCATION LAWS AND UNDER 

POWER CAN BE EXTENDED TO NON-NAVIGABLE 

ENTER : 
-MORE- 

DIS O ~ / ~ / ~ O O O ~ - O O O ~ ~ / /  4 PAGE 2 
VEXY BROAD STANDARDS ESTABLISHED BY 
FEDERAL LAW. POLICY ACCOMPLISHMENTS OF 
THE DECISION ARE AS FOLLOWS: (1) THE 
ALLOCATION PROBLEM WAS TRANSFEXRED FROM 
THE COURT TO THE POLITICAL AND 
ADMINISTRATIVE ARENAS \ ( 2 ) THE GREAT 
POWER GIVEN TO THE FEDERAL GOIERNPIENT 
HAS CREATED THE LEVERAGE TO FORCE 
STATES TO MAKE AGREEMENTS (3) THESE 
POWERS MAKE IT POSSIBLE TO ACCOMPLISH A 

SCHEME WITHOUT INTERFERENCE OF 

UNDUE SHARE OF THE COST WILL BE PLACED 
ON INDIVIDUAL USERS FOR THE BENEFIT OF 
THE ENTIRE COMMUNITY OR OF OTKER USERS. 
THEW ARE AMBIGUITIES IN THE DECISION\ 
BUT IT OFFERS CONGRESS THE OPPORTUNITY 
TO INTEGRATE WATER DEVELOPMENT AND USE 

FULLY INTEGRATED DEVELOPMENT-ALLOCATION 

CONFLICTING STATE AUTHORITY\AND (4) NO 

ENTER : 
-MORE- 

Fig. 4.2.3b. Sample of .Water Resources Abstracts 



5. USER'S GUIDE 

These user i n s t ruc t ions  a r e  intended f o r  a new user who i s  a t  

one of t h e  ex i s t ing  RECON s t a t ions .  

and ge t t i ng  it connected t o  t h e  network are not covered i n  t h i s  repor t .  

The number of ava i l ab le  user i n s t ruc t ions  i s  expected t o  increase; 

u se r s  are i n v i t e d  t o  send i n  suggestions. P a r t i a l  correct ions and 

amendments t o  t h i s  sec t ion  w i l l  probably be issued.  

have t h i s  repor t  punched for  loose-leaf binding. 

section i s  a one-page summary of RECON in s t ruc t ions ,  following t h e  

s ty l e  used by Herb Pomerance. 

Details of acquiring a s t a t i o n  

You may want t o  

The l a s t  page of t h i s  

5.1. Getting S ta r t ed  

We assume t h a t  you have found t h e  keyboard, t h e  CRT d i sp l ay  screen, 

and t h a t  t h e  system i s  up and running (sometimes a rash  assumption). 

We assume t h e  previous user has l e f t .  The f i r s t  th ing  t o  do i s  a BEGIN 

command. 

Section 5 .4  and, holding it down, press  t h e  key marked 0. The symbol 

! should appear on t h e  screen. (If it doesn' t ,  t h e r e  i s  something wrong 

Find t h e  SHIFT key ( t h e r e  i s  a p i c t u r e  of t h e  keyboard i n  

w i t h  t h e  terminal; see Section 5 .5 . )  Next p re s s  t h e  key marked @ .  
This stands f o r  In t e r rup t  although.some p re fe r  t o  c a l l  it t h e  PLEASE 

button. For t h e  IN" key, it doesn' t  matter whether t h e  SHIFT key i s  

depressed or not .  

With a l i t t l e  luck and pat ience you w i l l  soon see a "Welcome t o  

O m ' s  -RECON" message, af ter  which t h e  computer w i l l  ask who you are. 

You need not divulge such personal data if  you do not care  t o .  It i s  
. 

used t o  address any computer p r in tou t  you may request i n  t h e  course of 
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your session.  Whether you answer the  questions o r  not, you should 

press  t h e  INT key each time you a re  ready t o  proceed. 

Next t he  system w i l l  l i s t  t he  f i l e s  t h a t  a r e  ava i lab le  fo r  searching 

and ask you t o  choose a f i l e .  A display i s  provided (even i f  t he re  i s  

only one f i l e )  i n  which each f i l e  i s  given a number, 0 fo r  NSA, 1 fo r  

t h e  next f i l e ,  i f  any, and so on. You have merely t o  key i n  a number 

and then press  INT. If you do not key i n  a number you ge t  Nuclear Science 

Abstracts,  but  i n  any case you must press  INT or  t he  system w i l l  w a i t  

f o r  you forever.  

After these  prel iminaries  a re  out of t h e  way, t h e  system will 

c lea r  t h e  CRT screen and then put t h e  ENTER message i n  t h e  lower l e f t  

corner of t h e  screen followed by BEGIN SESSION 0001 (or some other 

session number). Now you a re  ready t o  enter  search terms. This i s  

discussed i n  some d e t a i l  i n  t h e  next section. We conclude t h i s  sect ion 

with some general  notes on use of t h e  terminals .  

1. Typing a command at t h e  keyboard does not automatically 

send t h e  command t o  t h e  computers. This i s  done when you 

press  t h e  key marked INT. Then whatever you have typed 

w i l l  be processed by the  computer and maybe you w i l l  ge t  

an answer. 

2. The keyboard has a blue l i g h t .  When t h e  l i g h t  i s  on, t h e  

system i s  waiting fo r  you t o  do something. After you press  

t h e  INT key, t h e  blue l i g h t  goes off  un t i l  . the  computer 

f in i shes  processing your command. During t h i s  period the  

keyboard i s  dead; i . e . ,  anything you type w i l l  not be 

accepted by t h e  l o c a l  terminal and w i l l  not appear on t h e  

screen. 
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3. You may t r y  out d i f f e ren t  commands t o  see what they do. 

The system i s  supposedly programmed so t h a t  nothing you can 

type a t  t h e  keyboard w i l l  s top RECON. (This i s  not intended 

a s  a challenge; ra ther ,  as  encouragement t o  l e a r n  by experi- 

ence how t h e  various commands work.) 

4. On t h e  other hand, t h e  switches on t h e  CC-301 con t ro l l e r  

should not be changed without good reason. The same goes 

f o r  t h e  phone l i n e  t e s t  switches. 

5. The commands a r e  given by typing a p a r t i c u l a r  character  

as  shown below. For example, t h e  BEGIN command i s  given 

by t h e  ! key, r a the r  than by spe l l ing  out BEGIN. 

1 BEGIN TYPE 1 

1 1  EXPAND KEEP ( 

COMBINE $ PAGE 0 + 

I SELECT # LIMIT ) not present ly  working 

DISPLAY % SET HISTORY @ 

PRINT & SEND MESSAGE ] 

6. Depending on where you learned typing you might th ink  

t h e  1 (number) and t h e  1 ( l e t t e r )  a r e  equivalent.  In  

RECON they aren ' t . 
7.  Precautions 

If something goes wrong, read Section 5.5 before attempting 

r epa i r s .  S t r ik ing  t h e  keyboard or  TV v io len t ly  does 

not improve performance; b e t t e r  t o  c a l l  ORNL and shout 

over t h e  telephone. Leaving a f u l l  coffee cup on t h e  TV 

o r  CC-301 i s  r i sky .  Somebody a t  each i n s t a l l a t i o n  should 

clean t h e  CC-301 f i l t e r  every other  month or so, and 
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check t h a t  t he  f a n ( s )  a r e  running. Otherwise it may get  

hot and ind ica te  i t s  discomfort w i t h  square blocks on 

t h e  screen, e t c .  

5 .2 .  Commands and Options 

5.2.1.  BEGIN ! 

This i s  normally t h e  f i r s t  command you give.  It causes t h e  computer 

t o  erase any work s e t s  from t h e  previous session. 

; f o r  your name and address.  

f o r  a computer pr in tout  t o  be sent t o  you. 

address and s t i l l  use t h e  PRINT command during your session, t h e  computer 

The system then asks 

This i s  needed only i f  you a re  going t o  ask 

If you do not give any 

pr in tout  w i l l  be sent t o  t h e  address fo r  your terminal (as  given i n  

Section 2 .2) .  The possible  formats a re :  

! Regular sequence with questions 

! O  Skip t h e  questions, choose f i l e  0 

!1 Skip the  questions,, choose f i l e  1 

5.2.2. EXPAND " 

The system has a spec ia l  index of a l l  t h e  descr ip tors  which can 

be used i n  making a search. The EXPAND command i s  e s sen t i a l ly  a request , 

t o  see p a r t  of t h i s  index. To do t h i s  you key i n  a descr iptor  and t h e  

system w i l l  show t h e  p a r t  of t h e  f i l e  which contains t h a t  descr iptor .  

If the  descr ip tor  i s  not i n  t h e  f i l e ,  t h a t  i s  no problem. The system 

simply shows t h e  p a r t  of t h e  index where t h e  term would appear. 

EXPAND display i s  shown i n  Figure 5.3.1. 

A sample 
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WELCOME TO ORNL'S RFCON 

AYE PRINT REQUEST WILL BE MAILED TO YOUR 
LIBRARY, BUT THEY NEED YOUR NAME SO THAT 
THEY CAN FORWARD THEM TO YOU. TYPE IN UP 
TO 10 LINES OF ADDRESS INFORMATION, YOUR 
SEARCH TITLE, OR OTHER COMMENTS BELOW, 
THEN PRESS -1NT- KEY. 

A LIST OF FILES NOW AVAILABLE FOR RECON 
SEARCHING WILL REPLACE THIS TEXT WHEN 
YOU HAVE ENTERED THE ADDRESS INFORMATION 
NEEDED. 
ENTER : 

Fig. 5.2.1. Result of BEGIN Command 



61 

PLEASE CHOOSE THE FILE YOU WISH TO USE. 

THE FOLLOWING FILES ARE A V A I W L E :  

0 = NUCLEAR SCIENCE ABSTRACTS (TIC)  

1 = ENERGY DATA BASE (EISO) 
(2086 ITEMS THRU 4/73) 

2 = TOXIC MATERIALS DATA BASE 
(4000 ITEMS THRU 4/73) .. 

3 = WATER RESOURCES ABSTRACTS (WRSIC) 
(1800 ITEMS SAMPLE FROM 1969) 

(297,304 ITEMS THRU 4/73) 

(EISO) i 

PIEASE ErJTER NUMBER OF FILE CHOSEN 
( I F  NO NUMBER IS ENTERED FILE 9 WILL BE 
SELECTED) - THEN PUSH INT KEY 
ENTER : 

Fig .  5.2.2. Example of F i l e  Selection L i s t  
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The index i s  i n  several  p a r t s .  In  t h e  author p a r t ,  f o r  instance,  

each item begins with AU=. For example, AU=SMITH, A. B .  To see p a r t  

of t h e  author index, say p a r t  near Gopasyuk, one could key "au=gopas. 

(It i s  not necessary t o  type a l l  t h e  l e t t e r s  and it doesn ' t  matter whether 

you type upper o r  lower case l e t t e r s . )  

GOPASYUK, S. and GOPASYUK, S. I. as  terms EO7 and E08. RECON does not 

t e l l  you whether these  a r e  t h e  same person. 

I n  Figure 5.2.3 t h e r e  appears 

Besides the  author or  A E  section, each data  base has an Index Term 

or I T =  sect ion.  This sect ion i s  assumed when you do not specify which 

section of t h e  index you want. For example, 

" rabbi t  

and 

a r e  equivalent, while 

"rabbi t ,p .  

and 

"au=rabbit ,p. 

a r e  not equivalent.  

There a r e  other sect ions,  such as  SU=, CO=, fo r  various f i l e s .  

These a r e  discussed i n  Pa r t  4, Data Bases. 

5 .2 .3 .  SELECT # 

This command i s  used t o  move items from t h e  inverted f i l e  i n t o  a 

user  work f i l e  so t h a t  one can use t h e  commands, such a s  COMBINE and 

PRINT, which operate  on work f i l e s .  There a re  two forms of t h e  SELECT 

c 

command, d i r e c t  and i n d i r e c t .  
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EXPAND AU=GOPAS 
REF DESCRIPTOR 
E01 AU=GOPALAKRISHNAN, V +++ 

E02 AU=GOPALAN, K.- 
E03 AU=GOPALAN, T. V*- 
EO4 AU=GOPALARAMAN, C .  P.- 
E05 AU=GOPALARAO, NALAMOLU. 
-~06 AU=GOPAS* : : : : : : : : + : : ; : 

~ 0 7  AU=GOPASYUK, s.- 

~ 0 9  AU=GOPEL, R.-::: : : :  : : : :  

~ 0 8  AU=GOPASYUK, S. 1-ccw-c~ 

E10 AU=GOPIENKOj V* Gs- 
E l l  AU=GOPINATH, A .  7 
E12 AU=GOPINATH, D. V-- 
E13 AU=GOPINATH, N. - 
E14 AU=GOPINATHAN, C - 
E15 AU-GOPINATHAN, 

CHAKRAPANI- : : : : : t . 

CHAKRAPANYa: I :  c : ? : : :  : .  

~ 1 6  AU=GOPINATHAN, 

E17 AU=GOPINATHAN, K. P.- 
E 1 8  AU=GOPINATTHAN, C.- 

ENTEli : 

C I T  RT 
1 
5 
2 
1 
1 

1 
12 
1 
1 
1 
9 
1 
8 

1 

3 
5 
1 

-MORE- 

Fig.  5.2.3. EXPAND au=gopas 
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In  the  d i r e c t  mode, you give t h e  term of i n t e r e s t ,  f o r  example: 

# power reac tors  

# co=uk 

# ne38 .00  

# g ibbe re l l i c  ac id  

# au=jones, john j . ,  j r .  

The terms must be spe l led  exactly;  t he re  i s  no provision f o r  e r ro r s  or 

unfinished terms. The d i r e c t  mode i s  not recommended u n t i l  you have 

acquired some f a m i l i a r i t y  with the  da ta  base. 

The ind i r ec t  mode r e l i e s  on the  l a b e l s  generated by t h e  EXPAND 

command, t h a t  i s ,  t h e  E01, E02, . . . or R001, R002, . . . . For a 

s ing le  term, say E08, t he  SELECT commands # E08, #E8,  # e08, # e8 a r e  

equivalent.  The l a s t  form i s  recommended. Similarly,  #R1, #R01, #ROol, 

#r001, #r01, # r l  a r e  equivalent.  This mode r e f e r s  t o  t h e  most recent  

EXPAND or  RELATED TERMS EXPAND command. It i s  not necessary t h a t  t h e  

EXPAND display be showing on your screen. 

In i nd i r ec t  mode, two o r  more items m a y  be SELECTed into a s ing le  

user work s e t .  For example: 

+ e6, e9, e4 

# rl, r 4  

(Note: spaces a r e  not allowed here.  #e6 ,  e7 i s  wrong.) 

I n  addition, t h e  ind i r ec t  mode permits SELECTion of  several  con- 

secutive items : 

# e6 - e9 i s  equivalent t o  # e6,e7,e8,e9 

(Note: # e 6 -  9 i s  wrong. So i s  #e6,7,8,9) 
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*. 

c 

Not working at present  but scheduled i s  a spec ia l  SELECT option 

which makes more than one s e t .  The format w i l l  be: 

This w i l l  c rea te  four user work s e t s  and i s  equivalent t o  four 

separate  commands : 

# e7 

# e9 

5.2.4. COMBINE $ 

This i s  used t o  make new user s e t s  by combining ex is t ing  user s e t s .  

There a r e  bas i ca l ly  t h r e e  kinds of combination, as shown i n  t h e  following 

example : 

Set 1 Set 2 

72 51234 5 72533333 
72512343 71512345 
71512345 

$1+2 $1*2 $1-2 $2-1 

72533333 71512345 72512345 72533333 
72512345 72512343 
72512343 
7W12345 

I n  each case a new s e t  i s  created with t h e  lowest unused s e t  number. 

The p lus  sign, +, ind ica tes  OR log ic .  The a s t e r i sk ,  *, ind ica tes  AND 

log ic .  The minus sign, -, ind ica tes  BUT NOT log ic .  

More complicated COMBINE commands a r e  possible .  For example, 

$1+2+3 
$1*2*3 
$3*1*2 
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$1+2*3 

$1+ (2*3) 
$1-2+3 

$ (1+2)*3 

a r e  a l l  va l id  (provided Sets  1, 2, and 3 a l l  e x i s t ) .  

There i s  a shor te r  notat ion fo r  some COMBINE requests :  

$1-4/+ i s  t h e  same a s  $1+2+3+4 
$1-4/* i s  t h e  same as $1*2*3*4 

Notice t h a t  $1+ (2 - 3) i s  not t h e  same as  $ (1+ 2) - 3. Thus, t h e  

request $1 + 2 - 3 i s  ambiguous. 

t h e  system performs t h e  indicated operations i n  the  following order :  

If t h e  user does not supply parentheses, 

I - * +  \ 

Combine commands which would require  scanning t h e  e n t i r e  inver ted  

f i l e ,  such as  $ - 3, a r e  not va l id .  However, a number of strange construc- 

t i o n s  a re  accepted, such as $ - (-3) o r  $ - (-4 * (-3)). 
Parentheses may be nested.  The only l imi t a t ion  on t h e  s i z e  o r  

complexity of t he  COMBINE command i s  t h a t  it must f i t  on one l i n e  of t h e  

CRT 

5.2.5. DISPLAY % 

’ . with 

This comand i s  used t o  display items from t h e  Linear F i l e .  A s  

t h e  SELECT command, t h e r e  i s  a d i r e c t  and an ind i r ec t  mode. 

The d i r e c t  mode involves an i d e n t i f i c a t i o n  number; fo r  example, 

$71512345 

This would cause a display of item 71-12345. The J ( f o r  Journal)  

i s  t h e  type code but i s  not ac tua l ly  checked; i . e . ,  71-12345 would be 

r e t r i eved  even i f  it i s  type R (Report) .  %71?12345 i s  equivalent.  



The ind i r ec t ,  but more common, mode i s  t o  display an item from a 

user  s e t .  

After  t h i s  has been displayed, t h e  command % w i t h '  no number i s  in te rpre ted  

by RECON as a request f o r  t h e  next item i n  t h e  s e t .  This may be repeated 

For example, $3 would br ing t h e  f i r s t  item from user s e t  3. 

u n t i l  t h e  se t  has been a l l  displayed. 

There a r e  several  display formats. The one you ge t  i f  you don ' t  

specify i s  Format 2, T i t l e ,  Authors, Reference, Keywords. There i s  

also Format 1, consis t ing of j u s t  a l i s t  of i den t i f i ca t ion  numbers f o r  

t h e  work s e t .  For example, %3/1 would display Set 3 i n  Format 1. 

Format 3 i s  a display of everything, including system poin ters  and 

count f i e l d s .  I t ' s  only used f o r  checking t h e  f i l e s .  

Format 4 (not ye t  ava i lab le  fo r  Nuclear Science Abstracts)  cons is t s  

of t i t l e s  and authors.  Format 5 (not ava i lab le  fo r  Nuclear Science 

Abstracts)  cons is t s  of t i t l e s ,  authors, references,  and, i f  avai lable ,  

\ abs t r ac t s .  Format 6 (not ava i lab le  fo r  Nuclear Science Abstracts)  d i s -  

plays a l l  ava i lab le  information, including abs t rac t ,  i f  avai lable ,  and 

keywords. 

Some notes on the  DISPLAY command: 

1. An example of a DISPLAY i s  given i n  Figure 5.3.9. 

2. The normal format of a d i r e c t  DISPLAY command i s  2 d i g i t s ,  

character,  5 d i g i t s .  However, you may give l e s s  than 5 

d i g i t s  a t  t h e  end. For example: 

%72?234 i s  equivalent t o  %72?00234 

3. I n  t h e  d i r e c t  mode, i f  t h e  item you request i s  not i n  t h e  

Linear Index, t h e  next ava i lab le  item w i l l  be re t r ieved .  

4. Format 4 will be modified so t h a t  t i t l e s  and authors fo r  

several ,  items will appear on t h e  screen. 
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To display a spec i f i c  item other  than t h e  f i r s t  i n  a user  s e t ,  

use $3/2 /7 ,  fo r  example, t o  ge t  Set 3, Format 2, item 7. 

does not work a f t e r  t h i s  command; but if you say %3/2/7-12, then you 

can use t h e  lone %, up t o  f i v e  times, provided the re  a r e  at l e a s t  12 

items i n  t h e  se t .  

The lone 

There a re  two spec ia l  uses of t h e  DISPLAY command: 

%e DISPLAY most recent  EXPAND l i s t  

%r DISPLAY most recent  RELATED TERMS EXPAND l i s t  

These can be useful  i f ,  f o r  example, you wish t o  go back and SELECT 

some more terms from an EXPAND l i s t  t h a t  i s  no longer on t h e  screen. 

5.2.6. PRINT & 

This command i s  used t o  send user s e t s  t o  t h e  p r i n t e r  a t  t h e  ORNL 

* 
computer center .  The r e s u l t s  w i l l  be mailed t o  you i f  you gave your 

name and address during the  BEGIN sequence. If not, they w i l l  be mailed .. 
t o  t h e  person i n  charge of your terminal ( l i s t  given i n  Pa r t  2 ) .  

There a re  several  PRINT formats, j u s t  as  with t h e  DISPLAY command. 

If you do not specify a format, you get  Format 2 ( t i t l e ,  authors,  r e f e r -  

ence, keywords). 

To PRINT Set 1 ( i n  Format 2 ) ,  t h e  command i s  

but t he re  i s  a s l i g h t  catch.  I f  t h e r e  a r e  more than 50 items i n  Set 1, 

you do not get  them a l l  with one command. Suppose the re  a r e  187 items 

i n  Set 1 and you wish t o  PRINT them a l l  ( i n  Format 2 ) .  The sequence 

of commands i s  

&1 
& 1/2/51 - 100 - /  

& 1/2/101- 150 
& 1/2/151- 187 
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c 

c 

- 
As another example, suppose the re  a r e  97 items i n  Set 12  and you 

wish t o  p r i n t  i n  Format 5, which includes abs t r ac t s  i f  ava i lab le .  The 

sequence would be 

Be 12/5 
ti 12/5/51 - 9 7  

To PRINT t h e  items you have s e t  as ide  with t h e  KEEP command: 

& 99 

f o r  up t o  50 items i n  Format 2.  

5.2.7. TYPE ' 

This i s  used with t e l e p r i n t e r s .  It i s  j u s t  l i k e  DISPLAY except t h a t  

t h e  item comes t o  t h e  t e l e p r i n t e r  ins tead  of t h e  CRT screen. 

This command has t h e  disadvantage t h a t  it i s  slow and once it ge t s  

s t a r t e d  it must f i n i s h  t h e  item--you cannot stop it. 

A f a s t e r  method of ge t t i ng  things typed on t h e  t e l e p r i n t e r  i s  t o  

use t h e  OUT key as described i n  Section 5.4. 

Please don ' t  use t h i s  command i f  your s t a t i o n  doesn' t  have a t e l e -  

p r i n t e r  or i f  it i s n ' t  turned on. 

5.2.8.  KEEP ( 

This i s  used t o  move a pointer  from one work. s e t  t o  a spec ia l  s e t  

ca l l ed  Set 99. If you are scanning through a user s e t  or s e t s  you can 

KEEP each item on t h e  screen t h a t  you l i k e  by doing a ( command. Then 

you can have Set 99 PRINTed. 

I f  t h e  item you w a n t  i s  not cur ren t ly  on t h e  screen but you remember 

what it is ,  f o r  example item 9 i n  Set 3, you can KEEP it by sending 

(3/9-9. For items 9, 10, and 11, t h e  command would be (3/9-11. 



5.2.9. PAGE 0 (zero, not t h e  l e t t e r  0)  

Whenever a display or l i s t  t h a t  you have requested i s  too  long f o r  .d' 

one screen display, t he  word -MORE- will appear at t h e  bottom of the  

screen. You can see the  next p a r t  of t h e  display with t h e  page command. 

A t  present,  only forward paging i s  poss ib le  and any charac te rs  a f t e r  

t h e  0 a r e  not checked. It i s  hoped t h a t  backward paging, 0-, will be 

added soon. 

In scanning through a user s e t  with t h e  DISPLAY command, t h e  PAGE 

command may be used. If the re  i s  a -MORE- on t h e  screen, it will show 

t h e  next p a r t  of t h e  current  item. If the re  i s  no -MORE- showing, it 

w i l l  advance t o  t h e  next item. 

5.2.10. END = 

This terminates your work session. It i s  not required bu t  it does 

f r e e  some computer space and improve service a l i t t l e  f o r  t h e  other  users .  

This i s  a review of t h e  s e t s  you have created.  An example of a 

Set History display i s  given i n  Figure 5.3.6. 

5.2.12. MESSAGE ] 

To send a message t o  S ta t ion  4 (ORNL),  f o r  example: 

]&/hello, o r n l  

For S ta t ion  10: 

]10/good morning, livermore 

One f u l l  l i n e  of message p lus  about 3 more characters  can be sent .  

The l i s t  of s t a t i o n s  i s  given i n  P a r t  2. 

5.3. Performing a Search 

L e t ' s  suppose our assignment i s  t o  f i n d  out what Nuclear Science 

Abstracts  has t o  say about t h e  Effect of Gamma Radiation on Man-in-the-Moon 



"I 

c 

Marigolds. we begin a session (see Section 5.1)  and choose F i l e  0, 

Nuclear Science Abstracts.  

Where t o  s t a r t ?  We could t r y  Moon--not a p a r t i c u l a r l y  wise choice, 

but suppose we do an EXPAND on t h e  term moon, by keying""moon. 

t h e  display of Figure 5.3.1. 

t h i s  i s  the  term requested. 

We get  

The dash i n  f ron t  of ~ 0 6  indica tes  t h a t  

I n  t h e  column marked C I T  (for CITations) 

t h e  number 595 shows how many items i n  t h e  f i l e  have t h e  index term Moon. 

Under RT (Related Terms) the re  i s  a 1, t h a t  i s ,  t h e  l i s t  of terms r e l a t e d  

t o  Moon contains one term. 

L e t ' s  look a t  t h e  term re l a t ed  t o  Moon. To do t h i s  we EXPAND ~ 0 6 ;  

0 t h e  ac tua l  keystrokes a re  "e6 INT . What we see i s  shown i n  Figure 

5.3.2. The code 5R001 i nd ica t e s  two th ings :  ( a )  i t ' s  a Type 5 term and 

(b)  it i s  t h e  f i r s t  r e l a t e d  term and may be SELECTed or EXPANDed by t h e  

l a b e l  r l .  Type 5 means Narrower Term--Project Apollo i s  smaller than t h e  

Moon--and not much help for  t h e  present  search. 

doing a SELECT e4 (key "e4 INT ) .  

Next l e t ' s  t r y  Marigolds. 

I 

We'li save t h e  Moon by 

0 
We key i n  "marigolds and see Figure 5.3.3. 

Here ~ 0 6  i s  t h e  term i n  question and the  blanks ind ica te  t h a t  t he re  a r e  

no c i t a t i o n s  and no r e l a t ed  terms. Next we could t r y  Man i n  t h e  Moon. 

This leads t o  Figure 5.3.4. Again, no h i t s .  (The hyphenated version 

man-in-the-moon would a l s o  give no h i t s ,  as you can t e l l  from Figure 5.3.4 

i f  you know t h e  IBM so r t  sequence.) 

Next l e t ' s  t r y  Gamma Radiation, Figure 5.3.5. Here we h i t  a jack- 

pot of sor t s ,  20330 c i t a t i o n s .  We SELECT e6 (key "e6) and do a Se t  

History command (key @) t o  see where we a re .  This br ings us  t o  Figure 

5.3.6. 

gives 23 h i t s ,  as  shown i n  t he  middle p a r t  of  Figure 5.3.6. We can then 

DISPLAY t h e  f i r s t  of these  (key $ 3 ) .  

We could COMBINE moon and gamma rad ia t ion  (key $1*2). This 
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EXPAND IT=MOON 
R E F  DESCRIPTOR 
E01 IT=MONTEREY AGN REACTOR- 
E02 IT=MONTICELLO REACTOR- 
E03 IT=MONTMORILLONITE- 
E O 4  
EO? IT=MONZONITESa::  : : : : : : -  

- E O ~  

~ 0 8  IT=MORAINES+ : : : : : : : : : : : 

FOg IT=MORGANITE- : : : ; : : ; 

E10 IT=MORIN-: : :  : : : :  :-- 

E l l  IT=MORMONIELLAa : :  : : : :  : : :  

E12 IT=MOROCCOq: : : : : : : :  : : : : ;  

E13 IT=MORPHINEa :::::I:::::: 
E14 IT=MORF'HOLINE+ : : : : : : : : : : 

E15 IT=MORF'HOLINXS- 

E17 IT=MORPHOLOGY- : : : : : : : : 

E18 IT=MORSE CODEt : : : :-+: : : : : 

E l 9  IT=MORSE C U R V E w :  : : : : : : :  

E20 IT=MORSE EQUATION- 

IT=MONTROSEITE* : : : : : : : : : 

IT=MOON< : I : : ! : : : : : : : : : : : 
~ 0 7  IT=MORAESITE+ : . I : : : - 

~ 1 6  IT=MORPH OL o G ICAL CHANGES 

ENTER : 

C I T  

180 
18 

1 
595 

1 

1 5  
1 
3 

11 
3 

147 
365 

1 

RT 
5 
3 
4 
2 
1 
1 
2 
3 
5 
3 
2 
1 
5 

1 

1 

4 
4 

-MORE- 

Fig.  5.3.1. W A N D  M o o n  

R E L .  KEYS e6 IT=MOON 
T R .  DESCRIPTOR C I T  RT 

ROOO-IT=MOON-: : : : : 595 1 
5 R 0 0 1  IT=PROJECT APOLLO- 88 2 

Fig .  5.3.2. EXPAND e6 A f t e r  t he  EXPAND Shown i n  F ig .  5.3.1 
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EXPAND IT=MARIGOLDS 
REF DESCRIPTOR 
E01 IT=MARCOULE LABO'RATORY* 
E02 IT=MARCOULE REACTOR 1- 
E03 IT=MARCOULE REACTOR 2- 
EO4 IT=MARCOULE REACTOR 3- 
E05 IT=MARIGNACITE* : : : : : ! - 
 ED^ IT=MARIGOLDS-: : : : : . f 
~ 0 7  IT=MARINE DISPOSAL- 

~ 0 9  IT=MARINE INSURANCE- 
~ 0 8  IT=MARINE ECOSYSTEMS- 

E10 IT=MARINER SPACE PROBES+ 
Ell IT=MARITIME GAS COOLED 

REACTOR- : : : : . : - 
E12 IT=MARITIME LAW- : : : f 

El3 IT=MARITIME LAWS- 
E14 IT=MARITIME NUCL. STEAM 

GEN. 630A- : : : : : : : : . + 

E15 IT=MARIUS* : : : : :- 
~ 1 6  IT=MARIUS REACTOR- 
~ 1 7  IT=MARK GENERATORS- 
~ 1 8  IT=MARK V SYNCHROTRON- 
ENTER : 

CIT RT 
7 3  

7 
7 
7 
8 

11 
8 
2 6  
28 1 

4 / 

3 2  
1 

4 
2 3  
4 

5 
4 

-MORE- 
Fig. 5.3.3. EXPAND Marigolds 

EXPAND IT=MAN IN THE MOON 
REF DESCRIPTOR 
E01 
E02 IT=MAMMARY CARCINOMA- 
EO3 IT=MAMMARY GLANDS- 
EO4 IT=MAMMOTROPIN* : : : : :- 
E05 IT=MAN- : : : : : : 

-~06 IT=MAN IN THE MOON- 

E O ~  IT=MANCHESTER-LIVERPOOL 

EO9 IT=MANDELIC ACID- 
E10 IT=MANDELIC ACIDS- 
Ell IT=MANDELSTAM 

E12 IT=MANGANATES+ : : : : : : ; f-tc 

El3 IT=MANGANESE+: : : : : : : : : : : 
E14 IT=MANGANESE ADDITIONS+ 
E15 IT=MANGANESE ALLOYS- 
~ 1 6  IT=MANGANESE BASE ALLOY+ 

~ 1 8  IT=MANGANESE BORIDES- 

IT=MAMMALS* : : : : f : z : z : 

~ 0 7  IT=MANAGEMENT+ : : : : : :- 

UNIV* R*+::::::c::::::: 

REPRESENTATI ON- 

~ 1 7  IT=MANGANESE BASE ALLOYS 

ENTER : 

C IT 
644 

30 5 

9995 

2 64 

11 
3 

133 
1 

12 97 
31 
3 51 
1 
1 
17 

RT 
25 
4 
2 
3 
5 

4 

5 
1 

3 

4 
1 
7 
1 

-MORE- 
Fig. 5.3.4. EXPAND Man in the Moon 
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EXPAND IT=GAMMA RADIATION 
R E F  DESCRIPTOR C I T  RT 
E01 IT-GAMMA DOSIMETRY- 4 
E02 IT=GAMMA ENCEPHALOGRAPHY 9 4  

E O 5  IT=GAMMA LOGGING- 2 

E03 IT=GAMMA FUEL SCANNING- 12 4 
E O 4  IT=GAMMA FUNCTION- 177 1 

- ~ 0 6  IT=GAMMA RADIATION- 20330 5 
E07 IT=GAMMA RADIOGRAPHY- 24 
~ 0 8  IT=GAMMA SCANNING- 207 4 
E O 9  IT=GAMMA SOURCES- 1007 

E l l  IT=GAMMA SPECTROMETERS- 1781 2 

E13 IT=GAMMA TRANSITION- 378 1 
E14 IT=GAMMA TRANSPORT 

E ~ O  IT=GAMMA SPECTRA- 1701 1 

E12 IT=GAMMA SPECTROSCOPY- 180 

THEORYt: : : : : : :  : : :  : : :- 14 
E15 IT=GAMMA-IIw-cctc:  : : : : :+ 4 
~ 1 6  
~ 1 7  IT=GWSCOPY~ : : : : - 1 

ER T H E O R Y < : : : : : : : : : : : : : :  11 

-MORE- 

IT=GAMMAGRAPHY( : : : : : : : : : 2 

~ 1 8  IT=GAMMEL - C H R I  STIAN-THAL 

ENTER : 

Fig .  5.30 5. EXPAND Gamma R a d i a t i o n  

SET 
S E T  

1 
2 

99 

3 

D I S  

HISTORY - 2 S E T S  ARE DEFINED 
DESCRIPTOR C I T  

IT=GAMMA RADIATION- 20330 
KEEP - DATA SET- 

IT=MOON*:: : : : :  : : : : : : :  : :  595 

23 1*2 

03/2/00001- END // 1 PAGE 1 
7 3 R 1 5 6 2 4  ’ NSA-27-07  56.70 ( N - - 7 2 - 2 6 5 7 8  

/ S U P  2 5 2 / C A  NEUTRON CAPTURE AND DECAY 
) 

METHODS FOR ELEMENTAL ANALYSIS.  F I N A L  
REPORT -\ 

GEOLOGICAL SURVEY, WASHINGTON, D. C. \ 

C C = 3 5 1  3000\ 
3 2 ~ \  NTIS.\, 

CALIFORNIUM 252 \ CAPTURE\ CHEMICAL 
COMPOSITION \ DECAY \ GAMMA RADIATIORT\ 
MOON \ NEUTRON BEAMS\ NEUTRON SOURCES \ 
PLANETS \ 

Fig.  5.3.6. T o p :  Se t  H i s t o r y  D i s p l a y  
M i d d l e :  R e s u l t  of COMBINE l*2 
B o t t o m :  D i s p l a y  of F i r s t  I t e m  i n  Se t  3 

. 
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The r e s u l t  i s  shown i n  t he  bottom of Figure 5.3.7. Nothing about 

marigolds. Other items of Set 3 a re  a l so  no help.  c l e a r l y  we a r e  on 

t h e  wrong t rack.  

Le t ' s  back up a l i t t l e  and EXPAND p lan ts ,  a s  shown i n  Figure 5.3.7. 

This y i e lds  a harvest  of 2545 p lan ts ,  which we SELECT. 

t he  p lan ts ,  no t ice  t h a t  i n  Figure 5.3.7 terms E02, EO?, E04, and EO5 a l l  

have t o  do with p a r t s  of p l a n t s  and might b e  re levant .  So w e  SELECT 

them by keying # e2 - e5. 

Perhaps we haven't completely given up on the  Moon. 

Before we leave 

We might ask 

f o r  items on both Moon and Plan ts .  

j u s t  SELECTed, t he  COMBINE expression i s  $1*(4+5), which y i e lds  2 items. 

If we include t h e  p l an t  p a r t s  we 

We can look a t  these  with t h e  DISPLAY command. One of them i s  shown 

i n  Figure 5.3.8. 

Perhaps a b e t t e r  course would be t o  COMBINE Gamma Radiation with 

P lan ts  p lus  p lan t  p a r t s .  

one of which i s  shown i n  Figure 5.3.9. 

This leads  t o  $2*(4+5), which y i e lds  931 items, 

That 's  s t i l l  qu i t e  a few items t o  look at--perhaps we should t r y  t o  

weed out some of t h e  unwanted p lan ts .  Le t ' s  go back t o  t h e  EXPAND p lan t s  

(key %e) and take  a look at t h e  71 Related Terms (key "e6).  This takes  

a minute o r  two because of t h e  roundabout way t h e  computer c o l l e c t s  t h e  

da ta  f o r  t he  Related Terms display.  

We get  t he  top p a r t  of Figure 5.3.10. As we scan t h i s  l i s t  we 

already know we w i l l  not f i nd  any marigolds. 

empty-handed we pick some carnations (key # r 1 2 ) .  

So as not t o  go away 

Then we would l i k e  t o  

key i n  a 0 (zero)  t o  get t he  next page, but t h e r e ' s  a bug i n  t h e  system 

which clobbers t h e  next page option a f t e r  any SELECT command. To ge t  



around t h i s  without another long Related Terms Expand, we do a %r t o  

re f resh  the  screen and br ing back t h e  -MORE- message. Then we can do a 

PAGE command (key 0 )  t o  get  t h e  bottom p a r t  of Figure 5.3.11. Now we 

can pick some FLOWERS (key # 1-26), 

Le t ' s  review what we have done (key a). The nine s e t s  we have 

created a re  shown i n  t he  top p a r t  of Figure 5.3.11. Since we already 

have 931 items on Gamma,Radiation and P l a n t s ,  we could t r y  crossing t h i s  

group with carnat ions and flowers, key $7*(8+9), t o  get  Set 10, which 

turns  out t o  be 40 items. The most recent of these  40 i s  shown i n  

Figure 5.3.11 and items 4 and 10 a r e  shown i n  Figure 5.3.12. 

A t  t h i s  point  we might ask t o  have these  40 items PRINTed and mailed 

t o  us fo r  fur ther  study. We key t h e  PRINT command, &lo, EIVD t h e  session, 

(=), and go t o  lunch. Or supper. . 



77 

EXPAND IT=PLANT S 
REF DESCRIPTOR CIT RT 
E 0 1  IT=PLANT BREEDING- 34 1 
E02 IT=PI;ANT CELLS- 406 2 
E03 IT=PLANT GROWTH- 369 7 
EO4 IT=PLANT STEMS. : : : :- 26 3 
EO5 IT=PLANT T I S S U E S H - ~ ~ ~ ~  6 

- ~ 0 6  IT=PLANTS-: : : : :++: : : 2 5 h 5  71 
~ 0 7  IT=PLASKON+ : : : : : : - 1 
~ 0 8  IT=PLASMA+ : : : : : 14660 44 
ED9 IT=PLASMA ACCELERATION- 139 3 
E10 IT=PLASMA ARC SPRAYING- 5 
E l l  IT=PLASMA ARC WELDING- 2 
E12 IT=PLASMA BETATRONS- 5 
E l 3  IT=PLASMA CELLS- 14  1 
E l 4  IT=PLASMA DENSITY- 960 1 
E15 IT=PLASMA DIAGNOSTICS- 1831 1 
~ 1 6  IT=PLASMA DIAMAGNETISM- 25 1 
~ 1 7  IT=PLASMA DRIFT- 900 2 
~ 1 8  IT=PLASMA EXF'ANSION- 1 
E l 9  IT=PLASMA FLOW- 41 
E20 IT=PLASMA FOCUS- 17 

ENTER : 
-MORE- 

Fig.  5.3.7. EXPAND P lan t s  

6 2 1*(4+5) 

DIS 06/2/00001- END // 1 PAGE 1 
70J00912 NSA-24-01 28.70 

EFFECTS OF RADIATION DURING SPACE 
FLIGHT ON MICROORGANISMS AND PLANTS ON 
THE BIOSATELLITE I1 AND G E M I N I  X I  
MISSIONS. \ 

DE SERRES, FREDERICK J\ (OAK RIDGE 
NATIONAL LAB., TENN. ) 

PP 62 - 6 OF LIFE SCIENCES AND SPACE 
RESEARCH V I I .  VISHNIAC, W.-  FAVORITEy 
F. G.  ( EDS. ) . AMSTERDAM, NORTH- 
HOLLAND PUBLISHING CO., 1969\ 

BACTERIA \ FUNGI \ GENETICS \ 
MICROORGANISMS \ MOON \ PHYSIOLOGY \ 
PLANTS \ RADIATION EFFECTS\ RADIATIONS\ 
SATELLITES \ SPACE FLIGHT \ NEUROSPORA\ 
TRADESCANTIA \ BIOSATELLITES \ PROJECT 
APOLLO 1 

F i g *  5-3.8. TOP: COMBINE 1*(4+5) 
B o t t o m :  Display of Set  6, Item 1 
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DIS 07/2/00001- END // 1 PAGE 1 
73515026 NSA-27-07 48.41 

AND ENERGY METABOLISM OF WHEAT 
SEEDLING.\ 
SRIVASTAVA, H. K. \ ( HARYANA 

CURR. SCI. (INDIA)- 42- NO. 3, 81-84( 
5 FEB 1-973)\ (CUSCA) 

BIOLOGICAL! RADIATION' EFFECTS\ ENZYME3 
\ GAMMA RADIATION \ IRRADIATION \ 
METABOLISM \ PLANT GROWTH\ SEEDLINGS\ 
SEEDS \ WHEAT\ 

EFFECTS OF GAMMA-IRRADIATION ON GROWTH 

AGRICULTUBAL UNIV., HISSAR, INDIA) 

DIS 07/2/00001- END // 2 PAGE 1 

CURVED SPINE MUTANT IN SOLANUM 
73J15023 NSA-27-07 48.41 

KHASIANJM CLARKE, INDUCED BY GAMMA - 
RADIATION. \ 

CENTRE, TROMBAY, INDIA) 

9O(2O DEC 1972)\ (CUSCA) ' 

BHATT, B. \ (BHA.BHA ATOMIC RESEARCH 

CURR. SCI. (INDIA)- 41- NO. 24, 889- 

FRUITS \ GAMMA RADIATION\ GENETIC 
RADIATION EFFECTS \ MUTATIONS\ PLANTS\ 
RADIATION DOSES\ 

. 

Fig. 5.3.9. DISPLAY First Item of Set 7 
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c 

. 

. 
c 

R 

U 

R E L .  KEYS E6 IT=PLANTS 
T R *  DESCRIPTOR 

5 R 0 0 1  IT=ALFALFA- 
5 R 0 0 2  IT=ALOE-:::--:: : :  1 : 

5 R 0 0 3  IT=ANTHERS-:: : : : : : ;  c : :  

?ROO4 IT=ARABIDOPSIS- : : : : : : 

?ROO5 IT=ATROPA BELLADONNA- 
5 R O 0 6  IT=AUXINS- : : : : : : : : : : : 

?ROO7 IT=BARK- ! : : : : : : : : 

5 R 0 0 8  IT=BEANS-: : : : : : : : : : : : :+ 

5 R 0 0 9  IT=BUCKWHEAT-: : : : : : : : 

5 R O l l  IT=BULBS- : : : : : : : : 

5 R 0 1 2  IT=CARNATIONS-: : . : : :+ 

5 R 0 1 3  IT=CHARA VULGARIS- 
5 R O 1 4  IT=CLOVERt : : : : * : : : : : : : : : 
5 R 0 1 5  IT=COFFEE PLANT- 
5 R O 1 6  IT=COFFEE PLANTSH-HCCC- 
5 R 0 1 7  IT=CORCHORUS- : : : : 

5 R 0 1 8  IT=CORK-: : : : : 

5 R 0 1 9  I T = C O T T O N H - - ~ ~ ~ - :  : : : : +- 

ROOO-IT=PLANTS*::::::::::: : . .  

5 ~ 0 1 0  IT=BUDS+ : : : . : : ! : : : : : : : .- 

ENTER : 

REL. KEYS E6 IT=PLANTS 
T R *  
5 R 0 2 0  
5 R 0 2 1  
5 R 0 2 2  
5 R 0 2 3  
5 R 0 2 4  
5 R 0 2  5 
5 R 0 2 6  
5 R 0 2 7  
5 R 0 2 8  
5 R 0 2 9  
5 R 0 3 0  
5 R 0 3 1  
5 R 0 3 2  
5 R O 3 3  
5 R 0 3 4  
5 R O 3  5 
5 R 0 3 6  
5 R O 3 7  
5 R 0 3 8  
5 R O 3 9  

DESCRIPTOR 
IT=CREPIS-: : : : : +..ccc 

IT=CUCUMBERS* : : : : - 
I T = D I G I T A L I S a  : : : : : : : :- 

IT=DIGITOXIN- 
IT=ESSENTIAL OILS- 
IT=FERNSccccu---cct: : : : 

IT=FLOWERS-c : -:- 

IT=FORESTS- : : : I : - 
I T = G I B B  ERELL I C ACID- 
I T = G R A S S u : : : : : : :  : : : : : : :  

IT=GREEN BEANS- 
I T = G Y M N O S P E R M S ~  
IT=HAY-t-----c' : : : : '  : 

IT=HELIANTHUS-c: z :  : : : :  

IT=HEVEAu : : : I : : :+H- 

IT=KINETIN- : : : : : : 

IT=LEAVES 
IT=LEGUMINOSAEW 
IT=LILIUM- : : : : : . : : 
IT=LUF'INUS- 

C I T  
2545 

27 

2 
38 

37 
3 

91 
5 

25 
7 
7 

32 

1 
2 
2 

99 

R T  
71 

2 
1 
5 
1 
1 
4 
3 
4 
2 
3 
6 
2 
1 
2 
2 

1 
4 
3 

-MORE- 

C I T  RT 
35 1 
14 2 
2 4  

7 
2 

16 1 
89 6 

131 2 
39 6 

153 2 
4 

16 1 
8 2  

12 1 
1 

7 10 
282 1 
193 12 

2 1  
9 3  

ENTER: 
-MORE- 

Fig.  5.3.10. EXPAND e6 R e l a t e d  T e r m s  for Plants 
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SET 
1 
2 
3 
4 
5 
6 
7 
8 
9 

99 

10 40 7*(8+9) 

D I S  10/2/00001- END // 1 PAGE 1 
73507743 N S A - 2 7 - 0 4  48.41 

RELATIVE Ml3RITS OF THE THREE METHODS 
OF MEASURING MUTATION FREQUENCY I N  
BARLEY. \ 

MOHAN RAO, P. K. \ (UNIV. O F  MALAYA, 
KUALA LAMPUR) 

1972)\  ( M O A )  
RADIAT-  BOT. - 12- NO. 5, 3 2 3 - 9 ( O C T  

BARLEY\ BIOLOGICAL RADIATION EFFECTS\  

RELATIONSHIPS  \ ETHANOL \ FLOWERS \ GAMMA 
RADIATION \ IRRADIATION \ MUTATION 
FREQUENCY \ PLANT GROWTH \ 
R A D I O S E N S I T I V I T Y  \ R A D I O S E N S I T I Z E R S  \ 
RESPONSE MODIFYING FACTORS \ SEEDLINGS \ 
SEEDS \ SULFATES\ SYNERGISM.\ X RADIATION 
\ 

CHLOROPHYLL \ DOSE - RESPONSE 

Fig.  5.3.11. Creation and D i s p l a y  of Se t  10 
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DIS 10/2/00004-00030// 4 PAGE 1 

EFFECTS OF LOW DOSES OF X-RAYS ON 
72550838 NSA-26-21 48.41 

ROOTING AND YIELD OF CARNATION.\ 

\ZIMMER, K.\ 
BORS, J. (TECHNISCHE UNIV., HANOVER) 

STIMULATION NENSLETT.- NO. 1, 15-17 ( 

BIOLOGICAL RADIATION EFFECTS\ FLOWERS 
GAMMA RADIATION\ GROWTH\ PL4NT STEMS\ 

1.970 ) \ ( STNLB ) 

\ 
RADIATION DOSES \ ROOTS \ X RADIATION\ 

DIS 10/2/00004-00030// 10 PAGE 1 
72J12265 NSA-26-06 28.30 
GAMMA IRRADIATION OF POT MUM SEEDLINGS 

AND ITS BREEDING EFFECT. 11.1 
MATSUBARA, HISAO (TOKYO METROPOLITAN 

ISOTOPE RESEARCH CENTER ) \ HASHIMOTO, 
SADAO. \ 
NOGYO OYOBI ENGEI- 46- NO. 4, 651-4( 

APR 1971)\ (IN JAPAdESE) (NOOEA) 
GAMPIA RADIATION \ MUTATIONS \ 

RADIATION EFFECTS \ RADIOSENSITIVITY\ 
FLOWERS \ PLANT C-ROWTH \ SEEDLINGS\ 
VEGETATIVE PROPAGATION \ __ 

COLOR \ 

- -  

Fig. 5.3.12. Two More Items (4 4 and 4 10) of Set 10 

, 
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5.4. CC-30 Terminal Use and Maintenance 

5.4.1.  General Description of t he  Terminals 

A t  present ,  a l l  t h e  user s t a t ions  have CC-30 terminals,  obtained 

from Computer Communications, Inc., Englewood, Cal i fornia .  A block 

diagram i s  shown i n  Figure 5.4.1. 

equipment a re  not shown. Also, some terminals have a t e l e type  cont ro l le r ,  

A few addi t iona l  items of telephone 

not shown. In  t h e  newer terminals,  t h e  t e l e type  con t ro l l e r  i s  on a 

c i r c u i t  board in s ide  t h e  CC-301. 

I n  general, t he  terminals do not requi re  much user  maintenance. 

If something i s  not working properly,  check Pa r t  5.4.5 t o  see i f  t h e  

symptom i s  l i s t e d  there .  If not, c a l l  ORNL or  c a l l  whoever i s  l o c a l l y  

responsible f o r  your s t a t ion .  

Some users  tu rn  off t he  power a f t e r  each day 's  operation. Our 

ORNL terminal i s  on a l l  t h e  time, except for  t h e  te le type .  

5.4.2. Modems 

The modems take t h e  modulated c a r r i e r  s igna l  and send a b i t  stream 

of da ta  t o  t h e  Control ler .  On output, t h e  modem takes t h e  b i t  stream 

and crea tes  a modulated s ignal  t o  go on the  phone l i n e  back t o  t h e  

computer . 
There a r e  no user  i n s t ruc t ions  connected with t h e  modems. They 

a r e  maintained by the  phone company. We usual ly  can ' t  d i s t inguish  

between modem t rouble  and phone l i n e  noise.  

5.4.3. CC-301 Control ler  

This device receives  da ta  from t h e  modem and t h e  keyboard and trans- 

mi ts  da ta  t o  t h e  modem, the  TV, and t h e  t e l e p r i n t e r ,  i f  t h e r e  i s  one. 

L 

i. 
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It has a memory of 1024 characters  and re f reshes  t h e  TV image 60 times 

a second. Data from t h e  modem i s  checked fo r  cor rec t  address and p a r i t y .  

The Control ler  needs a l i t t l e  space around it fo r  a i r  c i r cu la t ion .  

It should not have papers p i l e d  on it .  The f i v e  switches should all 

be i n  t h e  same pos i t ion  (ON,BLOCK,NORM.AI,,AHA,READ) 

The following a r e  normal CC-301 maintenance items and do not 

require  spec ia l  t r a in ing :  

1. Cleaning t h e  f i l t e r  on t h e  bottom s ide  o f ' t h e  CC-301, with 
power o f f .  - 

2. Removing obstruct ions from t h e  fan blades, with power o f f .  - 
3. Replacing t h e  fan u n i t s .  

The following a re  spec ia l  CC-301 maintenance items and requi re  

special  t r a i n i n g  : 

1. Everything e l se .  

5.4.3. CC-300 Display 

These a r e  bas i ca l ly  TV s e t s  with a spec ia l  input plug t o  receive 

s igna ls  from t h e  CC-301. It i s  subject t o  "normalt' TV problems l i k e  

ro l l i ng ,  wavy l i n e s ,  e t c .  

The only user i n s t ruc t ion  t h a t  C C I  has suggested t o  us concerning 

care of t h e  CC-300 i s  t h a t  we don ' t  s p i l l  coffee on it .  

5.4.4. The CC-303 Keyboard 

The keyboard i s  shown i n  Figure 5.4.2. Most of t h e  keys a r e  

arranged a s  i n  a typewri ter  and have s imi la r  functions.  The row of 

boxes with words "BEGIN," "EXPAhB,'' e t c . ,  i s  not a row of keys but a 

row of l a b e l s  fo r  t h e  row of keys below. Certain characters  a r e  i n t e r -  

p re ted  by the  computer as  RECON commands. They a r e  ! " # $ % & ' ( ) 

0 = @ ] and a r e  discussed i n  Section 5.2. All but  t h e  0, @, and ] 

c. 

. 
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a r e  keyed with t h e  SHIFT button held down. Le t t e r s  typed as  p a r t  of 

RECON commands may be upper or lower case. 

I n  t h i s  report ,  we do not d i s t inguish  between t h e  various verbs 

"press, "depress, "type, I t  "key, I t  "h i t ,  I t  a l l  r e fe r r ing  t o  t h e  process 

of f inding t h e  des i red  key (sometimes ca l l ed  but ton)  and pushing it 

down long enough t o  cause t h e  desired e f f ec t .  Usually a short  gent le  

push i s  su f f i c i en t .  You w i l l  notice,  i f  you haven't already, t h a t  

holding a key down too long w i l l  cause the  character  (or space) t o  

repeat.  

The r igh t  and l e f t  SHIFT keys a r e  equivalent and t h e  LOCK key 

operates as i n  a typewriter t o  hold or  r e l ease  t h e  SHIFT key. 

There i s  a row of seven keys above t h e  regular  keyboard: 

TRANS ( for  TRANSMIT) This causes a message t o  be sent t o  t h e  

computer but not i n  a form usable by RECON. 

This causes a message t o  be sent t o  t h e  

computer i n  a manner t h a t  can be used by 

RECON. Normally, t h e  message consists of 

whatever you typed before  you pressed 

t h e  INT key. This  key i s  used after every 

INT ( for  INTERRUPT) 

command 

This c l e a r s  t h e  CRT screen. Not normally 

used i n  RECON, sometimes usefu l  i n  t rouble-  

shooting . 
This turns  on t h e  b lue  keyboard l i g h t  and 

r eac t iva t e s  t h e  keyboard. Not normally 

needed. However, if RECON seems dead, try 

pressing t h i s  key, then INT key and maybe 

t h a t  w i l l  r e s to re  service.  

( 

CLEAR 

MASTER CLEAR 
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r. 

IN 

OUT 

Local INPUT button. Not used f o r  RECON. 

Local OWPUT button. This has a useful  

function f o r  those s t a t i o n s  which have 

t e l e p r i n t e r s  attached. Any display which 

appears on t h e  screen may be pr in ted .  

To type out e n t i r e  screen: 

1. Press  RESET 

2. Press  OW. 

To type out p a r t  of a screen display s t a r t i n g  

a t  t h e  top:  

1. Using arrow keys, pos i t i on  cursor 

where you wish typing t o  stop. 

2. Press  END. 

3. Press  RESET. 

4. Press  OUT 

To type out p a r t  of a screen display ending 

a t  bottom: 

1. Using arrow keys, pos i t i on  cursor 

a t  beginning of f i r s t  l i n e  t o  be 

typed. 

2. Press  OUT. 

To type out p a r t  of a screen display not 

beginning a t  t h e  top  o r  ending a t  t h e  bottom: 

1. Posi t ion cursor where typing i s  t o  

stop. 

2. Press  END 
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3.  Posi t ion cursor a t  beginning of 

END 

f i r s t  l i n e  t o  be typed. 

4. Press  OW. 

Some notes on use of OUT button: 

1. This method of typing i s  f a s t e r  than 

using t h e  TYPE command. 

2. You can stop t h e  typing by pressing 

MASTER CLEAR. This may leave t h e  

t e l e p r i n t e r  i n  t h e  middle of t h e  l i n e .  

To correct  t h i s  press  @, then 0, 
n 

then @) . 
3. For a l l  of these options t h e  t e l e p r i n t e r  

must be i n  LINE mode, i . e . ,  ab le  t o  

accept data from t h e  CC-301. 

4. You can separate  typed displays by 

using t h e  hand r o l l e r  on t h e  t e l e p r i n t e r .  

5. If you wish, you can t u r n  t h e  t e l e p r i n t e r  

t o  LOCAL and add headings or comments . 
After t h e  OUT operation i s  finished, 6. 

t h e  cursor may be i n  t h e  wrong pos i t ion  

for  a RECON command. To cor rec t  t h i s  

move t h e  cursor t o  t h e  pos i t ion  following 

t h e  ENTER: 

This key replaces a special  code (shown on 

t h e  screen by a t r i a n g l e )  a t  t h e  current 

c 

i 

cursor posi t ion.  This i s  used t o  p r e s e t  



where t h e  typing i n i t i a t e d  by t h e  OUT 

command w i l l  stop: T h i s  i s  not t h e  END 

command described i n  Section 5.2. 

On t h e  r i g h t  s ide  of t h e  keyboard the re  i s  a group of nine cursor 

cont ro l  keys. The cursor i s  a poin te r  i n  t h e  CC-3Olthat determines 

where t h e  next character  w i l l  

of t h e  cursor i s  indicated on 

For most RECON commands it i s  

characters .  However, f o r  t he  

appear on t h e  screen. The loca t ion  

t h e  screen by an underline mark: . 
not necessary t o  use t h e  cursor control 

OUT command described above t h e  cursor 

- 

usual ly  needs t o  be posi t ioned.  Also, i f  a RECON command i s  misspelled 

and you not ice  t h i s  before pressing INT, you can simply move t h e  cursor 

back t o  t h e  mistake and type a correct ion.  Most mCON commands a r e  

processed from t h e  "Enter:" pos i t ion  t o  t h e  cursor pos i t ion .  Thus, i f  

you type "au-joness, t h e  cursor w i l l  be ready f o r  another character;  

so you w i l l  see on t h e  screen: "au=joness . Now i f  you move the  cursor 

one space l e f t ,  you will see I'au=joness. Now i f  you press  INT, t h e  

command "au=jones will go t o  t h e  computer; it i s  not necessary t o  erase 

t h e  ex t ra  s although you could do so with t h e  space bar .  

- 
- 

RESET This moves t h e  cursor t o  t h e  upper l e f t -  

hand corner. 

SP CODE Special  characters .  Not used for  RECON. 

RETURN This moves t h e  cursor t o  the  beginning of 

t h e  current  l i n e .  

TAB This moves the cursor t o  t h e  middle of t h e  

current  l i n e  i f  the  cursor i s  l e f t  of t h e  

middle. Otherwise, it does nothing. 



The four arrow but tons move t h e  cursor i n  t h e  indicated d i rec t ion .  

If t h e  button i s  held down, t h e  cursor w i l l  keep moving and w i l l  

eventually loop around. 

LINE This moves t h e  cursor t o  t h e  beginning of 

t h e  next l i n e .  It a l so  i n s e r t s  a spec ia l  

character  which causes car r iage  r e tu rn  and 

l i n e  feed when typing i s  done v i a  t h e  OTJ'T 

command. 

5.5. E r ro r  Conditions and Strange Events 

5.5.1. Keyboard Blue Light i s  O f f  

Occasionally phone l i n e  noise  w i l l  cause t h e  l i g h t  t o  go o f f ,  o r  

t h e  computer may s t i l l  be processing a previous command, or t h e  computer 

may have died while processing your las t  command. 

Press  t h e  key marked MASTER CLEAR. This should tu rn  on t h e  b lue  

l i g h t  unless t h e r e  i s  a power f a i l u r e  o r  t h e  bulb has burned out .  

Type a command or  simply press  INT. I f  t h e  system i s  a l ive ,  it 

w i l l  respond ( i . e . ,  something w i l l  appear on t h e  screen) i n  a few 

seconds. 

5.5.2. Nothing Appears on t h e  Screen 

Check t h a t  blue l i g h t  i s  on (see 5.5.1) .  Then type any l e t t e r .  

If it f a i l s  t o  appear on t h e  screen, one or more of t he  following may 

be suspected: 

1. i n t e n s i t y  knob on TV i s  s e t  too low 

2. video-synch switch i n  wrong pos i t ion  (see 5.5.3) 

3. cable from CC-301 t o  TV disconnected 



4. TV broken or  not plugged i n .  Also, some T V ' s  have a clock 
with an automatic timer switch. Check t h a t  it i s  i n  manual 
mode. 

5. CC-301 i s  broken, turned off ,  o r  not plugged i n  

5.5.3. Waw Lines on Screen 

Video-synch s e t - c h  on back of TV may be switched t o  a e r i a l  r a the r  

than CC-301 pos i t ion .  Also, check Horizontal Hold control  knob. 

5.5.4.  Screen Displays E r r a t i c  and Changing 

This happens when phone l i n e  noise  causes t h e  computer t o  re t ransmit  

i t s  message. Usually it c l e a r s  up i n  a minute o r  two. 

5.5.5.  The Dash, o r  Cursor, Does Not Stay i n  One Place 

This i s  a l s o  probably due t o  l i n e  noise .  If it p e r s i s t s ,  c a l l  ORNL. 

Occasionally t h i s  i s  a symptom of CC-301 t rouble  ( see  a l s o  Section 

5 .5 .7) .  

5.5.6. Command Stays on Screen Even After INT i s  Pressed 

1. RECON i s  not running, just crawling. 

2 .  RECON i s  dead. 

C a l l  ORNL (615-483-1624 or 615-483-1863) t o  f ind  out which. 

Sometimes we can ' t  t e l l  e i t he r .  

5.5.7. Square Blocks Appear on Screen 

If the  blocks come and go o r ' r eappea r  on a d i f f e r e n t  p a r t  of t he  

screen, it i s  probably phone l i n e  noise.  

If blocks p e r s i s t  i n  one p lace  even i f  you do several  commands, 

If t h e  CC-301 i s  too  hot t o  touch or 

Remove t h e  f i l t e r  

it i s  probably C C - 3 0 1  t rouble .  

i f  e i t h e r  fan i s  not running, t u rn  o f f  t h e  power. 

from t h e  bottom of t h e  u n i t  and clean it. 

over t h e  CC-301 t o  cut  of f  air  c i r cu la t ion .  

Check t h a t  nothing i s  draped 



5.5.8. Dancing Dots Appear on Screen 

Press  Master Clear button. 

5.5.9. Te lepr in te r  Goes Wild 

Press  Master Clear button. 

5.5.10. Display i s  Rolling or ENTER i s  i n  Midc-e Instead of Bottom 

Adjust Ver t ica l  Hold knob. 

5.5.11. CC-301 Makes Noise 

Send message t o  ORNL such as  "turn me o f f  asap. 301 t r u b l . "  

Then t u r n  off power. If very noisy, t u r n  of f  power f i r s t ,  then c a l l  us.  
\ 

1 Then check both fans i n  t h e  CC-301; maybe something i s  stuck i n  one of 

them; maybe one i s  broken. 

5.5.12. RFCON Messages 

COMMUNICATION LINE FAILURE This message appears when t h e  

computer thinks it did not receive 

your command cor rec t ly .  It i s  

usual ly  a phone l i n e  noise  problem. 

If it p e r s i s t s ,  c a l l  ORNL. 

INVALID COMMAND 
FORMAL ERROR I N  COMBINE 

NOT I N  FILE 
LIN-FILE 1/0 ERROR 

The computer th inks  you goofed. 

Sometimes t h e  computer i s  wrong. 

Anyway, t r y  again or t r y  something 

e l se .  

b. 

,d The SELECT request i s  f o r  an item 

t h a t  i s  not i n  t h e  f i l e .  Check 

t h e  spe l l ing  of t he  SELECT command. 
4 
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NO SETS SELECTED AT THIS TIME 

PLEASE PRESS INT KEY (NEVER TRANS) 

ADDRESSEE HAS TERMINAL TURNED OFF 

FORI IT ERROR I N  MESSAGE COMMAND 

I f  you a r e  SELECTing from an EXPAND 

display, remember t o  use an e or r, 

for example, #e12 or 4 r l , r 5 .  

This i s  not an e r ro r  condition. 

It simply means you asked f o r  t h e  

SET HISTORY before any s e t s  were 

SELECTED * 

This i s  not an e r ro r  condition. 

The TRANS key i s  not used i n  RECON 

and t h i s  message appears i f  you 

press  it. Sometimes phone l i n e  

noise will t r i g g e r  t h i s  message. 

You can ' t  send them a message r i g h t  

now. Try again l a t e r  or c a l l  them 

on t h e  phone. 

You typed t h e  1 - t t e r  '0 '  ins tead 

of t h e  number zero, or you forgot 

t h e  s lash  i n  a message command. 
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5.6. RECON One-Page Guide 

( P a r t i a l  L i s t  of  Commands and Options) 

Command 

BEGIN 

EXPAND 

EXPAND 
RELATED TERMS 

SELECT 

COMBINE 

! O  
!I 
"term 
"au =name 
"cc =number 
"nc = sub jec t  

J O  = coden 
"co =coun t ry  

" rn  = r e p o r t  
"cn = c o n t r a c t  
"pn = p a t e n t  

!, . 

e 

( 1  

P e  

# r  

$ 

DISPLAY % 

* PRINT & 

PAGE 0 

END 

SET HISTORY @ 

- - 

MESSAGE 1 

Description/Examples 

S t a r t  new ses s ion  
Fas t  BEGIN, F i l e  0 
Fas t  BEGIN, F i l e  1 

Siiow index terms/ " r a d i a t  ion 
Show author  l i s t / " a u  = jones  
Show corpora t e  code numbers/"617 1000 for  ORNL 

"ecolo 
" a u = s m i t h ,  j 

"nc = 22.00 
"nc = 44.00 
" jo  = nsena 
"co = ur 
"co = uk 
"rn = u c r l  
"cn = nas 
"pn = b r i t i s h  

"e9 

"1-2 

9 e9 

# e7, e9, e6 

0 e5-e9 
# e10, e12-ei5 
# r l l  

# 1-9-1-12 

Earth Sciences ( o l d  s t y l e )  
Environmental and Earth Sciences (new s t y l e )  
Nuclear Science and Engineering 
USSR "co = mx Mexico 
England, United Kingdom 
UCRL r e p o r t s  
Contract ing agency=N.A.S. 
Pa ten t  country = GB 

Related terms f o r  i tem E9 o f  cu r ren t  index 
d i s p l a y  
Related terms f o r  i t e m  R2 o f  c u r r e n t  d i s p l a y  
of  r e l a t e d  terms 

Build a user  work set from i t e m  E9 of 
c u r r e n t  index d i s p l a y  
Combine (OR-logic) t h r e e  items from index 
d i s p l a y  and make a user  work s e t  
Se lec t  E5, E6, E7, E8, E9 
S e l e c t  ElO,E12,E13,E14,E15 
Build a use r  work s e t  from i t em R 1 1  of  
c u r r e n t  r e l a t e d  terms d i s p l a y  
Se lec t  R9,R10,Rl17R12 

Logical  combinations of use r  work sets 
$1+3 
$2*4 
$1-2 
$6-9/+ Same as $6+7+8+9 
$6-9/* Same as $6*7*8*9 
$1+(2-4) 

Display r e fe rence  and keywords 

Combine s e t  1 with Set  5,  OR-logic (Union) 
Combine s e t  2 with Set  4, AND-logic ( I n t e r s e c t i o n )  
Combine s e t  1 with Set  2, NOT-logic (Exclusion)  

Parentheses  may be  used t o  c o n t r o l  t h e  o rde r  
o f  combinations 

Display f i r s t  i t e m  of Se t  4 
(Following $4): Display next i t e m  of Set  4 

Q4 
% 
Sto re  i tems f o r  l a t e r  p r i n t i n g  
&9 
&9/2/51-100 

( ze ro )  Give next page of cu r ren t  d i sp l ay  
Val id  when "MORE" appears 

End use r  s e s s ion  

Show l i s t  of u se r  work s e t s  

]4/any message ( t o  S t a t i o n  4 )  
]10/goes t o  S t a t i o n  10 

P r i n t  a l l  i tems i n  Set 9 (up t o  50) 
P r i n t  items 51 t o  100 i n  Set  9 

t 

.i 
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