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NASA-RECON Automated Reference 

ORIGINATOR: 

Office of Technology Utilization 

Scientific & Technological 
Information Division 

National Aeronautics and Space 
Administration (NASA) 

Washington, D.C. 20546 

O B J E C T I V E . To develop a document ref­
erence system that will increase efficiency in 
the dissemination and use of NASA's large 
collection of scientific and technical infor­
mation. 

B A C K G R O U N D . Since 1958 NASA has 
been discovering new things about materials, 
machinery, and human beings, as well as about 
the earth, the moon and the universe. The 
responsibility for collecting, maintaining, and 
identifying the documentary results of these 
worldwide aerospace research activities rests 
with NASA's Scientific and Technical Infor­
mation Division. In performing these most 
important duties the Division personnel sum­
marize, index, and store this wealth of 
knowledge for the benefit of a broad array of 
people associated with scientific and technical 
pursuits. Each day the NASA Scientific and 
Technical Information Facility at College 
Park, Md., receives hundreds of scientific and 
technical documents. These papers are 
promptly checked to avoid duplication and 
examined for relevance. Professional index-
ers examine each document as it enters the 
system and record its appropriate reference 
data, including selection of authorized index­
ing terms. Trained abstractors then write a 
short but valid resume of the document's con­
tents in cases where such action has not been 
taken previously. After a final review, the 
complete bibliographic record is entered into 
the memory of a high-speed electronic com­
puter. 

NASA's current information file numbers 
several hundred thousand documents, with 
most of the material maintained in microform. 

An analysis of the various users of this large 
body of information shows that NASA and 
its related industrial firms are involved in 60 
percent of the total research inquiries. The 
academic community follows with 21 percent, 
and other Government agencies and foreign 
users are involved in the remaining 19 per­
cent. 

Wi th the continuous growth of the Cen­
tral File's accessioned scientific and technical 
material, researchers were spending an in­
creasing portion of their time in locating 
meaningful document information. To allevi­
ate this condition, the NASA authorities es­
tablished the RECON system after an in-
depth study of advancements in computerized 
information retrieval applications. 

T H E N E W M E T H O D . T h e N A S A -
RECON (REmote CONtrol) Automated Ref­
erence System consists of a high-speed com­
puter and its stored bank of reference 
information located at College Park, Md., 
plus 21 remote information terminals located 
at selected aerospace centers throughout the 
United States. Each terminal complex in­
cludes a keyboard for entering queries into 
the system, a cathode-ray tube (CRT) for 
visual display, and a teleprinter for printout. 
The system has the capability of giving the 
NASA scientists and engineer users real­
time, on-line machine access to specific refer­
ence data pertaining to NASA's Information 
Facility. 

In preparing to use the RECON system's 
bibliographic data, the user must choose his 
inquiry terms from the NASA Thesaurus 
(list of indexing terms), available at each 
terminal location. This Thesaurus contains 
several thousand terms, many of which spe­
cifically relate to aerospace disciplines. Aside 
from these alphabetically-arranged terms, 
several related appendixes are also included 
in the same volume. These are a permuted 
K W I C (keyword-in-context) index; a list of 
subject terms by subcategories, and a heir­
archical display of broad and narrow terms. 
Each of these index lists was developed to 
assist the user in determining which terms 
to use when conducting his search. 
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The user starts the search by entering his 
identification code on the console keyboard 
and then typing out his search question. 
Within seconds the bibliographic replies are 
displayed on the CRT. Depending upon the 
user's input query, the answer might cover 
accession numbers and titles, or display a 
catalog listing of information on a particular 
scientific discipline. If the list is long, he can 
instruct the computer to printout the selected 
citations on a printer located next to the CRT. 

As an example of the system's flexibility, 
suppose a user needed detailed information 
on an ultrahigh-frequency radio transmitter 
used on a Lincoln Experimental Satellite. The 
search could be conducted under three index­
ing terms: Lincoln Experimental Satellites, 
ultrahigh frequency, and radio transmitters, 
terms that can be recognized by the computer. 
In response to how many documents were in­
dexed under these terms, the CRT display 
showed ten under the first, 93 under the sec­
ond, and 110 under the third. The computer 
could then be asked to display the titles, 
authors' names and other information on each 
of the three sets of terms. However, this ac­
tion would be impractical due to the number 
of reports. To save time, the computer could 
be asked to cite the number of documents in­

dexed under all three terms. The computer's 
reply would quickly reveal on the CRT dis­
play that only one document was indexed 
under the three terms specified. By pushing 
another button the CRT would show that the 
item was a 26-page report, dated July 19, 1968, 
and prepared by Dr. R. E. Jones. Wi th this 
information, the user would be able to obtain 
an abstract of the paper or a microfiche copy 
of the complete report. 

REMARKS. This real-time, on-line, time­
sharing automated information system with 
remote access terminals possesses a wide 
range of coordinate reference capabilities. 
With proper search preparation on the part 
of the user, it can be used to correlate and 
manipulate reference data in a variety of ways 
to achieve search satisfaction. Its great speed 
and search flexibility reduce the search time 
of hundreds of scientists and technicians to 
a minimum and thus afford them a higher per­
centage of time for more creative pursuits. 

Costs for development, acquisition, and 
operation of such a sophisticated system are 
high in relation to other automated retrieval 
systems. In time, such costs will become lower 
and thus more competitive as improvements 
in hardware and programing occur. 
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NASA/RECON AUTOMATED REFERENCE 

INPUT PROCESSING STORAGE SEARCH AND RETRIEVAL 

Source 
Data 

S to rage 
Unit 

Index 
Informat ion 

Coded 
Informat ion 

Keypunch 

Punched 
Ca rd 

^J Compu te r 

1 

^ x—z_x 

S e a r c h 
Reques t 

r— Broad 
S e a r c h 
I t ems 

T h e s a u r u s 

S e a r c h 
I t e m s 

Typewr i t e r \ 
Keyboard 

CRT 
Display 

P r i n t o u t 

1. Techn ica l l i t e r a t u r e and 
spec i a l i zed r e p o r t s gene ra t ed 
by G o v e r n m e n t a g e n c i e s , l a b o r a ­
t o r i e s , and o ther i n s t i t u t ions . 

2. Informat ion s p e c i a l i s t s index 
each a c c e s s i o n e d document in a 
v a r i e t y of w a y s , i. e. , au tho r , 
subjec t , key t e r m s , e t c . 

3 . Code c l e r k s t r a n s f o r m infor­
mat ion into coded t e r m s . 

4. Informat ion is conve r t ed into 
punched c a r d s and is e n t e r e d into 
the c o m p u t e r . 

The facil i ty at Col lege P a r k , 
Mary land conta ins over 1/2 
mi l l ion r e f e r e n c e s . 

1. The input informat ion is 
s t o r e d on r andom a c c e s s 
s t o r a g e un i t s . 

2. S e a r c h informat ion r ece ived 
f rom r e m o t e t e r m i n a l s is i n t e r ­
p re t ed per a p p r o p r i a t e compu te r 
p r o g r a m and a n s w e r sent via 
l e a s e d wi re to r eques t ing t e r ­
m i n a l . 

1. Sc i en t i s t s and t echn ic ians 
at 21 r e m o t e loca t ions have 
a c c e s s to the NASA faci l i ty data 
bank. Ini t ial s e a r c h r e q u e s t s 
a r e defined through u s e of NASA 
t h e s a u r u s . 

2. S e a r c h t e r m s compat ib le with 
s to red t e r m s a r e en te red into 
the s y s t e m through use of a 
t y p e w r i t e r keyboard . 

3. A n s w e r s to q u e r i e s a r e d i s ­
played on cathode ray tube 
d isp lay s c r e e n and a l so pr in ted 
on pr in tout fo rm. 
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