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A B R I E F  DESCRIPTIOH OF TEE MEDICAL 

By W a r d  C .  Moseley 
Lyndon B .  Johnson Space Center 

The Medical Information Computer System (MEDICS), developed by t h e  L i f e  
Sciences and Data Systems and Analysis  D i r e c t o r a t e s  a t  t h e  NASA Lyndon B .  
Johnson Space Center f o r  use i n  space- and non-space-related a p p l i c a t i o n s ,  i s  
a time-shared, d i sk -o r ien ted  minicomputer system capable of meeting t h e  
d i v e r s e  s to rage  and r e t r i e v a l  needs of  a t  l e s s t  16 simultaneous u s e r s  by means 
of remotely l o c a t e d  commercially a v a i l a b l e  t e rmina l s .  I n  a d d i t i o n  t o  provid- 
ing cos t  e f f e c t i v e n e s s ,  t h e  system provides a simple command and c o n t r o l  mech- 
anism, general ized communication a c t i v i t y ,  and t i m e l i n e s s  i n  information 
handling.  The genera l i zed  s t o r a g e  and r e t r i e v a l  p o r t i o n  of  t h e  system permits  
m u l t i p l e  i n p u t s  of d i f f e r e n t  forms, rea l - t ime updating f r o m  t e r m i n a l s ,  and a 
full range of r e t r i e v a l  op t ions .  

For s e v e r a l  y e a r s ,  t h e  L i f e  Sciences  D i r e c t o r a t e  (LSD) '  a t  t h e  BASA 
Lyndon B.  Johnsgn Space Center (JSC) has been developing a law-cost mul t iuse r  
minicomputer system t o  meet a v a r i e t y  of space-re la ted  opera t iona l  needs. The 
system i s  f l e x i b l e ,  easy t o  l e a r n  and use ,  r e l a t i v e l y  inexpensive ,  and capable 
of producing ins tantaneous  r e s u l t s  f o r  as many a s  1 6  u s e r s  a t  one t h e .  The 
system, t h e  Medical Information Computer System (MEDICS), can a l s o  be used i n  
app l i ca t ions  o t h e r  than  t h e  space program; f o r  example, t h e  usefulness  of  
MEDICS i n  supporting a h e a l t h  c a r e  d e l i v e r y  program i s  c u r r e n t l y  being evalua- 
t e d  i n  ti cooperat ive  Department of  Heal th ,  Education,  and Welfare (W)/NASA 
program. 

This repolrt,  a b r i e f  rer iew of t h e  q j o r  f e a t u r e s  of t h e  developed mini- 
computer system, should provide genera l  information f o r  management purposes 
and should g ive  t h e  ind iv idua l  reader  s u f f i c i e n t  information t o  decide  i f  t h e  

h e c h n i c a l  d i r e c t i o n  i n  des ign ,  implementation, and opera t ions  has  been 
provided by Government personnel  i n  t h e  Data S y s t e m  and Analysis  D i r e c t o r a t e .  



system vill o r  w i l l  not  be genera l ly  useful f o r  h i s  s p p l i c a t i o n .  C o ~ p l e t e  
t e c h n i c a l  in fcmat ic ln  can be obta ined ?.Yon: JSC on r e q u e s t ,  and programs v i l l  
be provided a t  cos t  by t h e  JSC Technology U t i l i z a t i o n  Off ice .  

I 
S Y S m  PHILCSOPHY AM) MAJOR FEATURES 

Although t h e  s p e c i f i c  MEDICS system i s  a recen t  d e v e l o p e n t ,  t h e  b a s i c  
, !  ideas  have been being developed and r e f i n e d  f o r  almost 1 0  y e a r s  ( t a b l e  I of t h e  

appendix). The cons i s ten t  i n t e n t  has  Seen t o  develop a general-purpose record 
system t h a t  i s  r e l a t i v e l y  independent of t h e  method o r  equipment used i n  
records nansgement. The resu l t -  n a j o r  f e a t u r e s  of W I C S  are discussed i n  
t h e  fo l lov ing  paragraphs. 

Generalized Storage and R e t r i e v a l  Capab i l i ty  

The s to rage  and r e t c i e v a l  system i s  b a s i c a l l y  designed f o r  handl ing f o r n s .  
The use r  de f ines  and d e s v i b e s  t o  t h e  system a s  nany blank f o m s  as =e appro- 
p r i a t e  t o  his needs. The d e f i n i t i o n  of each form inc ludes  t h e  t i t l e  chosen by 
t h e  u s e r ,  t h e  i d e n t i f i c a t i o n ,  t h e  o rgan iza t iona l  headings an'd subheadings, and 
t h e  nane and u n i t s  chosen f o r  each item o r  v a r i a b l e .  The sys ten  then  s t o r e s  
t h e  u s e r ' s  blank f o r n ,  s e t s  a s i d e  menory space f o r  t h e  fu tu re  s t o r i n g  of m y  
forms t o  be completed as information becones a v a i l a b l e ,  d i sp lays  a blank f o m  
a t  any remote t e r m i n a l ,  and s t o r e s  t h e  completed f o m  upon reno te  denand. 
Thus, t h e  u s e r ' s  data base  i s  a c o l l e c t i o n  of completed fo rns  wi th  t i t l e s ,  
headings, s t r u c t u r e ,  and contents  of h i s  own d e f i n i t i o n .  An i n p o r t a n t  second- 
tuLy- gaic cf t h i n  forms philosophy i s  t h a t  a naive u s e r ,  a new employee, o r  a 
nanager can browse through t h e  blank r'orns ii, detcArzir?e v h ~ t ,  information i s  
or  i s  no t  being c o l l e c t e d .  

R e t r i e d  of information i s  b a s i c a l l y  a s o r t i n g  and matching ?recess. The 
u e r  s p e c i f i e s  what infor ;  s t i o n  o r  subinformation he wants from his f o r n  o r  
forms, what process ing he  v a n t ~  t o  do, and hov he w m t s  t h e  r e s u l t s  d isplayed.  
Resul ts  a r e  then displayed r e z o t e l y .  A s i m p l i f i e d  example of t h i s  s to rage  
and r e t r i e v a l  process i s  shovn in f i g u r e  1. 

C o m u i c a t i o n  Control  and I n t e g r a t i o n  Within an Organization 

Communication t o  and from t h e  system i s  accomplished over normal telephone 
l i n e s  on any combination of dedicated o r  "dlal up" l i n e s  ( f i g .  2 ) .  Thus, a l l  
o r  some subsets  of in fo rna t ion  en te red  a t  one remote t e rmina l  can be c a l l e d  
f o r  a t  any o ther  terminal .  Because one can r e t r i e v e  all or  subse t s  o f  infor-  
mation from d i f f e r e n t  forms, t h e  system i s  an e x c e l l e n t  t o o l  f o r  i n t e g r a t i o n  
of r e p o r t s .  Any use r  can ob ta in  i n f o r m t i o n  on h i s  r e p o r t  t h a t  w a s  developed 
by one o r  more o t h e r  use rs .  This t y p e  of organizat ion i s  a v a i l a b l e  f o r  r e a l -  
t ime space-flight monitoring and ha6 proved inva luab le  f o r  interdependent 
subsyst  ens. 
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authorized, user  C can bmwse forms and obtaln any information i n  t h e  system. 
Sixteen usere can eFmultaneouely and independentiy operate/use t h e  eyatem. 
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Figure 2.- Functional real-time support provided by MEDICS. Sixteen separate 
remote terminals and four directly connected independent computers can use 
the system simultaneously. The types of jobs worked at each terminal are 
given in table 11. 
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Multiple Real-Time Interactive Terminals 

Users communicate with the MEDICS through a variety of commercially 
available terminals. Low-cost television displays, electric typewriter term- 
inals with hardcopy provisions, and combinations of these are commercially 
available for purchase or rental; these terminals are connected to the system 
by standard telephone connections. Thus, any information stored in the system 
is simultaneously available for as many as 16 users at any time and at any place 
where there is a dial-up telephone line. Figure 2 shows the 16 remote termi- 
nals; the functions of each terminal are listed in table I1 of the appendix. 

Simple Command and Control Mechanisms 

Before any system can be responsive, it must know what the user wants. 
Many interactive systems respond as if the user is new no matter how many 
times he has used the system. The design philosophy and the implementation of 
MEDICS hsve eliminated or minimized this problem. In addition to simplifying 
user/system interaction in retrieving information, considerable effort was 
also expended to provide si~ple but 'fective control mechanisms to facilitate 
data entry and to ensure data base secu~ity, accuracy, and completeness. 

Direct Connection to Larger and Smaller Computer Systems 

The Life Sciences Directorate, like many hospitals, has a number of 
laboratories doing research and development work as well as generating data 
that are useful for operational purposes (e.g., the blood laboratory). 
Many of these laboratories have their own minicomputers dedicated to handling 
laboratory activities. However, there are classes of prcblems (e.g., iterative 
calculations) that can be done most efficiently on large computers. Efforts 
are underway to connect the MEDICS directly with several of these other 
systems (fig. 1). 

MEDICS DESCRIPTION 

Hardware 

A block diagram of the current minicomputer system configuration (includ- 
ing expansions planned during 1974) is given in figure 3. As indicated in 
figure 3, the minicomputer is a Varian 73, currently operating with 32K of core 
memory and a 29-mjllion-byte removable disk, The total purchase price of the 
system, excluding terminals, was $111 000. The 16 MEDICS-supported remote 
terminals located through0v.t JSC were typically ~urchaseZ on an as-needed basis 
at prices varying from $500 to $3500. Terminals may be rented for a monthly 
fee ranging from $60 to $180. The terminal user does not need to know about 
the computer hardware to use the system. 



Minicomputer (Varian 7 3 )  

Figure 3.- The current MEDICS hardware and software configuration. The t o t a l  
cost  of t h e  systems hardware, excluding terminals ,  was $111 000. Terminal 
purchase pr ices  ranged from $500 t o  $3500 each; terminals can be rented f o r  
$60 t o  $180 per month. Software modules, o r  computer programs, a r e  ca l l ed  
i n  and out by the  time-share m o n i t o ~  program. The operation of each program 
i s  discussed i n  t he  t e x t .  
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Sortware modules, o r  computer programs t h a t  i n s t ruc t  t he  confuter cper- 
a t i on ,  have been developed t o  a id  i n  the  operation of the  system (systems 
software) and t o  a id  users  i n  obtaining the  r e s u l t s  they need f r o s  t he  system 

appl icat ion software).  Both types of software a r e  shown i n  f i gu re  3; t he  
l a t t e r  i s  described more extensively i n  t a b l e  I11 of the appeniix. 

The systems software consis ts  of an operating system provided by the  
manufacturer, a NASA-developed communication nodule t o  handle a l l  terminal 
requests ,  and a NASA-developed time-share m; i t o r  t o  allow mult iple  simults- 
neous users.  The time-share module t r ans fe r s  appl icat ion programs t o  and from 
the  disk as  required. 'This t r a n s f e r  i s  done so f a s t  t h a t  each terminal user 
thinks he i s  t he  only one using the  minicomputer system. The t y p i c a l  response 
time on a l l  terminals ranges from l e s s  than a second t o  several  seconds. 

Application software relevant  t o  t he  MEDICS storage and r e t r i e v a l  process 
consis ts  of t he  following f i v e  modules. 

1. Forms maintenance program, used t o  s e t  up a data  base, t o  generate and 
update t he  da ta  co l lec t ion  forms, and t o  handle any changes t o  t he  collnct:.)n 
f o m s .  

2. Tnput program, used t o  en t e r  d a t ~  i n t o  the  da ta  base,  t o  a s s i s t  i n  
ed i t ing  data  being entered, and t o  a i d  t he  user i n  speeding up h i s  en t ry  of 
da ta  (by using prestored messages o r  dmitting ce r t a in  i tems, e t c  . ) . 

3. Update program, used t o  add, de l e t e ,  or  change information once it 
i s  s tored  on the  disk. 

4. Retr ieval  program, used t o  f i nd  the  se lec ted  information from a da t a  
base, t o  reorganize and perform the mathematical operations required,  and t o  
display the  r e s u l t s  t o  the  remote user .  The r e t r i e v z l  program provides f o r  
se lec t ive  1 i s t i n g ,  tabula t ing ,  and cross-tabulating of f a c t i o n s  with o r  with- 
out descrl , , ive s t a t i s t i c s .  Other spec ia l  fea tures  of t h i s  program permit 
s e t t i n g  r e s t r i c t i o n s  on the  search ( e n g . ,  l imi t ing  answers t o  those within a 
given range) ,  precoded s tored  r e t r i e v a l  requests ,  and index l i s t i n g  of the 
information avai lable  i n  a given da ta  base. Table I11 l i s t s  other cur ren t ly  
avai lable  fea tures  ; t he  u se r ' s  guide gives information 03 how t o  use them. 

5 .  Other appl icat ion programs, used t o  develop other  spec i f ic  programs 
and t o  s t o r e  them on the disk t o  be run i n  r e a l  time when the  user c a l l s  fo r  
them . 

Types of Users 

As indicated i n  t a b l e  11, the  separate terminals accommodate t he  purposes 
of a number of concurrent users .  The imp: r t a n t  point t o  be r,oted i s  the  
var ie ty  of functions and the  mul t ip l i c i t y  of forms t h a t  can be handled by the  
MEDICS. Any infmmation s tored  on da ta  bases can be physical ly  obtained a t  



t he  remote terminals;  however, a secur i ty  system has been implemented t o  
prevent an unauthorized r e t r i e v a l  from another user 's  da t a  base. If a termi- 
na l  user does not properly iden t i fy  himself by a per iodica l ly  changed, s ix-  
character,  random-access, alphanumeric code, t h e  computer ignores h i s  request. 

Because the  program i s  dynamic, same terminals and t h e i r  unique da t a  
bases w i l l  be eliminated as pro jec ts  are completed. Long-range users  w i l l  
occasionally want t o  rev ise  t h e i r  forms; provisions e x i s t  with t h e  MEDICS t o  
handle form revisions. 

RURAL HEALTH CARE DELIVERY EVALUAT1t.N 

In cooperation with the  HEW, NASA is developing a remote hza l th  care  
Q c 

delivery program ca l led  STAHPAHC. In addition t o  advaced  co~nmunication sys- 
tems, medical instrumentation, anti a mobile heal th  u n i t ,  t h e  da t a  subsystem 
w i l l  consis t  of a minicomputer v i r t u a l l y  i den t i ca l  t o  t h a t  shown i n  f i gu re  3 
(including t h e  hardware improvements). I n s t s l l a t i o n  is scheduled f o r  1974 and 
w i l l  be followed by a 2-year program of f i e l d  operation ar.d evaluation. 

Software f o r  t h i s  hea l th  care  program includes the  MEDICS programs pre- 
viously noted, new appl icat ion programs appropriate t o  t h e  hea l th  care Gro- 
viders ,  and d i r ec t  real-time connection t o  an ex is t ing  k d i a n  Health Service 
(IHS) computer system ( r e f .  1 ) .  The types of repor t s  and outputs ava i lab le  
a t  d i f fe ren t  remote terminals a r e  shown i n  f igure  4. Additional software 
refinements developed by and f o r  JSC w i l l  be added t o  t h i s  remote hea l th  care  
system f o r  f i e l d  t e s t i n g  as appropriate.  

FUTURE PLANS FOR MEDICS 

One of t he  advantages of a minicomputer i s  i t s  f l e x i b i l i t y  f o r  modular 
growth, which allows the  user  t o  get s t a r t e d  and do useful  work while waiting 
f o r  addi t ional  funding t o  become avai lable  f o r  addi t ional  flmctions. The 
present systen was purposely r e s t r i c t e d  t o  l imi ted  memory so t h a t  non-NASA 
applicat ions could s t a r t  with r e l a t i v e l y  expensive software capable of  opera- 
t i ng  within low-cost hardware. This phase has now been completed and docu- 
mented ( r e f s .  2 t o  7) ,  and usefu l  work i s  being performed at t h e  Center. 

An expanded version of MEDICS is cur ren t ly  underway t h a t  w i l l  2rovic': 74K 
of -ore memory and 60 million words of disk storage. This expansion w i l l  
increase the  t o t a l  hardware cost  from $110 000 t o  $150 000. These hardware 
improirements w i l l  permit more real-time da ta  bases,  increase t h e  number of  
terminais,  and decrease termiilal response time. 

2 ~ p a c e  Technology Applied t o  Rural Papago Advanced Health Care. 



REMOTE URGE-SCALE 
IHS COMPUTER 

Figure 4.- P i c t o r i a l  representat ion of da ta  system used i n  t h e  NASA/HEN heal th  
care  delivexy program f o r  Papago Indians.  The ca l lou t s  ind ica te  t h e  types of 
repor t s  ava i lab le  a t  t h e  terminals.  Numerous o ther  repor t s  a r e  ava i lab le  
irom t h e  remote large-scale Indian Health Service (IHP) system. 
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Future software is expected to focus on adding application programs use- 
ful to the life sciences areas in their institutional, experimental, and oper- 
ational space-flight programs. The general nature of these expansions is 
shown in table IV of the appendix. Although these expansions will be devel- 
oped to meet the needs of the -don B. Johnson Space Center, they will be 
described in their general form so that non-NASA-related activities can bene- 
fit from the work. 

IJrndon B. Johnson Space Center 
National Aeronautics and Space Administration 

Houston, Texas, July 15, 1974 
9 51-17-00-00-72 
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TABLE 11.- TERMINAL AND COMPUTER INTERFACE FUNCTIONS 

( a )  Terminal functions 

Termint 1 

Medical s t a f f  
support room 

Fl ight  Medicine 
Branch 

Occupational 
medicine 

Preventive medicine 
(survei l lance ) 

Microbiological laboratory 

Skylab time and motion 
study 

Physician/system in t e r f ace  
research and developnent 

Archival record 
index 

Terminal function 

Provides f l i g h t  surgeon with real-time selec- 
t i v e  r e t r i e v a l  capabi l i ty  of crewman's 
medical and examination h i s to ry  during 
f l i g h t  

Enters and se l ec t ive ly  r e t r i eves  all crew- 
mens ' examination, f l i g h t ,  and t e s t  r e s u l t s  

Enters and se l ec t ive ly  r e t r i eves  spec i a l  
occupational medicine analysis  f o r  a l l  
NASA Centers, produces s t a t i s t i c a l  repor t s  
f o r  Department of Labor, and se l ec t ive ly  
r e t r i eves  examination c r i t e r i a  by occupa- 
t i o n  and i n d u s t r i a l  environment 

For employees i n  contact with crew, en ters  
medical examination r e su l t s  and family 
hea l th  s t a t u s ,  updates da i ly ,  repor t s  
medical changes, and produces preventive 
medicine s t a t i s t i c s  

Snters  t e s t  r e s u l t s ,  searches da t a  base t o  
i den t i fy  micro-organisms , and co l l a t e s  
r e s u l t s  with t h e  Dispensary and F l igh t  
Medicine da t a  bases 

Enters coded a c t i v i t y  and time and motion.from 
Skylab f i l m ;  s e l ec t ive ly  searches,  tabu- 
l a t e s ,  and compares equivalent a c t i v i t y  
segments 

Develops s impl i f ied  and funct ional ly compre: 
hensive input/outpat hardware t o  be evalu- 
a ted  by MEDICS 

Enters descr ip t ive  information on a l l  SQlab  
operat ional  and experiment da ta ,  including 
s tored  loca t ion  ; provides complete browsing 
capabi l i ty  and se l ec t ive  r e t r i e v a l  f o r  a l l  
missions 



TABLE 11.- TERMINAL AND COMPUTEF! IiVTERFACE FLrNCTIONS - Concluded 

( b )  Computer in te r face  functions 

- 
Terminal 

JSC Dispensary 
(multiple terminals ) 

Fl ight  food 

Management review 

Training 

Medical equipment 
(Shut t le  ) 

Terminal function 

Enters and se l ec t ive ly  r e t r i eves  JSC 
employees' physical examination r e s u l t s ;  
updates examinations , e d i t s  inputs , and 
co l l a t e s  da ta  from other  l abo ra to r i e s ;  
provides cumulative medical h i s to ry  f o r  
each employee; produces disease s t a t i s t i c  
reports  and s tudies ;  a s s i s t s  i n  scheduling 
and appointment n o t i f i c a t i o n  

Enters f l i g h t  food requirements and manuf ac- 
t u r ing  and qual i ty  cont ro l  information; 
provides s e l ec t ive  r e t r i e v a l s  indicat ing 
food program s t a t u s  

Retrieves s t a t u s  repor t s  from a l l  medical 
and bioengineering systems; provides 
browsing capabi l i ty  t o  ver i fy  l i f e  
sciences program operat ional  readiness 

Reviews MEDICS t r a i n i n g  manual; generates 
temporary da ta  bases ; provides experience 
i n  using all MEDICS functions 

Enters milestones on a l l  f l i g h t  medical 
equipment ; updates and e d i t s  ; provides 
engineering s t a t u s  on demand 

Computer i n t e r f ace  

Laboratory computer 

Real-time computer 
complex 

Non-real-time computer 
complex 

* 

1 

Computer i n t e r f ace  function 

Inputs,  updates, and r e t r i eves  body f l u i d  
var iab les  measured on crews and employees; 
provides physiological da t a  summaries on 
crewmen and from t h e  executive physical 
exercise  program; se l ec t ive ly  co l l a t e s  f o r  
Dispensary and Fl ight  Medicine da ta  bases 

Supports f l i g h t s  by providing p re f l i gh t  and 
pos t f l i gh t  l i f e  sciences information 

Supports l i f e  sciences experiments analysis  by 
organizing da ta  f o r  input t o  l a r g e r  system 
and accepting output from l a rge r  system 

A 



TABLE 111.- MDICS REALTIME APPLICATION SOFTWARE CURRENTLY AVAILABLE 

+ 
Functional description 

Retrieves user-selected data and displays it in 
desired tom. 

A set of programs that lists (for any specified data 
base) the names of all forms, any selected "blank" 
form, identification information only, and all or 
selected portions of "answers" entered on complete or 
incomplete forms. 

A set of programs that reorganizes any selected 
answers, displaying them in a tabular or columnar 
form; also counts the number of answers meeting or 
not meeting some selection criterion, obtaining and 
displaying cross-tabular frequen~i~., of any two 
selected variables. 

A set of programs that restricts searches; allows 
user to specify a range (e.g., dates) for a search, 
select specific ~ultiple answers, and use Boolean 
(AND, OR, NOT) expressions (e.g., men and women not 
divorced or over age 40). 

A set of progrms that allows the user to use prede- 
fined searches that are storqd and assigned an arbi- 
trary number; the search is then executed by use of 
only the number. Macros may be added, deleted, or 
modified from any terminal; further, s list of all 
macros may be obtained at any terminal in case the 
user forgets the associated name and number. 

A set of real-time programs that provides simple sta- 
tistics on any stored numeric data; both descriptive 
statistics (e.g.. percentages of total, means, stand- 
ard deviations, least-squares fits) and inferential 
statistics (e,g., chi-square, t-test between grmps, 
correlation between any two user-selected variables) 
are available. 

A set of programs that allows the user to select any 
numeric variable and have it plotted; a "quick look" 
plot program wili generate low-resolution plots at 
the user's low-cost remote terminal; high-resolution 
plots are produced on the ~rinter/plotter attached 
to the system. 

Uses real-time programs to enter records into a data 
base. 

Allows user to insert a "canned" or predefined common 
answer, to skip entering some incomplete items, or 
to abort storing a form. 

Allows user to edit or change an answer at the time 
error is made or at the end of a page. 

t 
Program designation 

i A. Retrieval module 

( 1. "~1st" functions 

2. "Tabulate" functions 

3. "Selection" functions 

4 .  "Macro" functions 

5. "Statistics" functions 

6.   lot" functions 

B. Input program module 

1. "Control" functions 

2. "Edit" functions 

J 



TABLE 111.- MEI)ICS REAL-TIME APPLICATION SOFTWARE CUFWNTLY AVAILABLE - Concluded 

7 

Program designation 

3. "Input s t a t i s t i c s "  functions 

b . "Menu" input functions 

C. Update program module 

1. "Modify spec i f ic  answer" 
funct ion 

2. "Modify e n t i r e  form" function 

3. "Purge" function 

D. Forms maintenance module 

1. "Off-line forms creat ion" 
functions 

2. "Terminal forms creat ion" 
functions 

E. Systems operation module 

1. "System s t a t i s t i c s "  functions 

2. "Data base maintenance" 
functions 

3. "Systems recovery" functions 

F. Remote program development module 

Functional descr ipt ion 

Provides count of t o t a l  number of forms entered and 
number of incomplete forms entered. 

Allows user t o  have precoded choices displayed (e .g. ,  
1 = male, 2 = female); selected number causes system 
t o  input prose a s  opposed t o  user typing prose. 

Uses real-time programs t o  add, de le te ,  o r  change data  
on t h e  data  base. 

Provides real-time capabi l i ty  t c  add, change, o r  
de le te  a s p e c i f i c  answer, a range of answers, o r  
multiple answers. 

Provides capabi l i ty  t o  remove e i t h e r  a used o r  unused 
form, o r  t o  move t h e  form t o  a d i f fe ren t  data  base. 

Allows user t o  eliminate multiple cases from t h e  data  
base simultaneously. 

Generates a form according t o  user 's  spec i f ica t ion ,  
es tab l i shes  data  base. and displays form or. remote 
terminal. 

Generates a par t i cu la r  form and s e t s  up a par t i cu la r  
data  base by m e a s  of punched cards: t o  generate t h e  
par t i cu la r  form, t h r  user spec i f ies  data  base name, 
form name, each l i n e  i n  t h e  form, t h e  type of  answer 
(e .g. ,  prose, numeric, heading, comment), t h e  name 
of the variable ,  un i t s ,  numeric l i m i t s ,  and precoded 
information. 

Generates forms a s  f o r  off- l ine forms creat ion but per- 
mits user t o  accomplish generation and revis ions 
through remote terminals. 

Uses a s e t  of programs t o  a id  systems operations i n  
control l ing t h e  system. 

F'rovides management with performance and usage systems 
s t a t i s t i c s  (e.g..  number of terminals i n  use) .  

Periodical ly run program t h a t  reorganizes data  base t o  
obtain optimum r e t r i e v a l  time. 

Program t o  "save" data  i n  event of systems f a i l u r e  and 
t o  reduce system r e s t a r t  time. 

Uses several  standard generalized programs t h a t  p e m i t  
remote users t o  wri te  t h e i r  own programs. 



TA
BL

E 
1V
.-
 

A
D

D
IT

IO
N

A
L

 A
PP

L
IC

A
T

IO
N

 A
ND

 
SY

ST
PM

S 
SO

FT
W

A
R

E 
PL
AN
NE
D 

FO
R 

EX
PA

N
D

ED
 V

E
R

SI
O

N
 O

F 
m

I
C

S
 

r 
T
i
t
l
e
 

I
n
t
e
r
a
c
t
i
v
e
 c
o
n
t
r
o
l
 

M
e
s
s
a
g
e
 
s
w
i
t
c
h
i
n
g
 

Sc
he
du
li
ng
 

P
r
o
g
r
a
m
 e
v
a
l
u
a
t
i
o
n
 a
nd
 
r
e
v
i
e
w
 t
e
c
h
n
i
q
u
e
 
(
P
E
R
T
)
 

G
r
a
p
h
i
c
s
 h
an
dl
in
g 

Co
mp
ut
er
 
ou
tp
ut
 m
ic
ro
fi
lm
 

Co
mp
ut
er
-t
o-
co
mp
ut
er
 
in
te
rf
ac
es
 

i 

F
u
n
c
t
i
o
n
 

1 
G
e
n
e
r
a
t
e
s
 d
e
v
e
l
o
p
e
r
-
s
e
l
e
c
t
e
d
 s
t
i
m
u
l
i
 
(e
 .g

 . ,
 qu

e
s
t
i
o
n
s
 ) 
a
n
d
 

de
ve
lo
pe
r-
se
le
ct
ed
 
b
r
a
n
c
h
e
s
 d
ep
en
de
nt
 
on
 a
 u
se
r'
s 

r
e
s
p
o
n
s
e
;
 

c
a
n
 b
e
 
us
ed
 t
o
 i
m
p
l
e
m
e
n
t
 a
ut
om
at
ed
 
h
i
s
t
o
r
y
 t
a
k
i
n
g
,
 c
o
n
-
 

tr
ol
le
d 
c
a
r
e
 p
r
o
c
e
d
u
r
e
s
,
 d
i
a
g
n
o
s
t
i
c
 a
i
d
s
,
 e
tc
. 

P
r
o
v
i
d
e
s
 r
e
m
o
t
e
-
t
e
r
m
i
n
a
l
 u
s
e
r
 w
it
h 
c
r
p
a
b
i
l
i
t
y
 t
o
 s
el
ec
t 

s
o
u
r
c
e
s
 f
or
 u
se
r-
ge
ne
ra
te
d 
m
e
s
s
a
g
e
s
 
o
r
 r
e
p
o
r
t
s
 

P
r
o
v
i
d
e
s
 r
e
m
o
t
e
-
t
e
r
m
i
n
a
l
 u
s
e
r
s
 w
i
t
h
 
c
a
p
a
b
i
l
i
t
y
 t
o
 g
e
n
e
r
a
t
e
 

an
d 
t
r
a
c
k
 
s
c
h
e
d
u
l
e
s
 

P
r
o
v
i
d
e
s
 r
e
m
o
t
e
-
t
e
r
m
i
n
a
l
 u
s
e
r
s
 w
i
t
h
 
c
a
p
a
b
i
l
i
t
y
 t
o
 i
d
e
n
t
i
f
y
 a
nd
 

t
r
a
c
k
 m
a
n
u
f
a
c
t
u
r
i
n
g
 p
ro
ce
ss
es
 

h
o
v
i
d
e
s
 r
em
ot
e-
te
rm
in
al
 
u
s
e
r
s
 w
it
::
 
c
a
p
a
b
i
l
i
t
y
 t
o
 s
t
o
r
e
,
 i
n
p
u
t
,
 

an
d 
ou
tp
ut
 g
r
a
p
h
i
c
s
 n
ot
es
 

h
o
v
i
d
e
s
 c
ap
ab
il
it
y 
t
o
 p
ro
du
ce
 m
ic
ro
fi
lm
 
f
r
o
m
 t
h
e
 s
y
s
t
e
m
 

Su
pp
li
es
 h
ar
dw
ar
e 
an
d 
s
o
f
t
w
a
r
e
 r
eq
ui
re
d 
t
o
 c
on
ne
ct
 V
a
r
i
a
n
 7
3
 t
o
 

IB
M

 
3
7
0
-
1
4
5
,
 V
ar
ia
n 
6
2
0
f
,
 C
o
n
t
r
o
l
 D
a
t
a
 C
o
r
p
o
r
a
t
i
o
n
 (
Cy
be
r 
70
1,
 

an
d 
Un
iv
ac
 
1
1
0
8
 c
om
pu
te
rs
 

- 


	0001A02.TIF
	0001A03.TIF
	0001A04.TIF
	0001A05.TIF
	0001A06.TIF
	0001A07.TIF
	0001A08.TIF
	0001A09.TIF
	0001A10.JPG
	0001A11.JPG
	0001A12.TIF
	0001A13.TIF
	0001A14.TIF
	0001B01.TIF
	0001B02.TIF
	0001B03.TIF
	0001B04.TIF
	0001B05.TIF
	0001B06.TIF
	0001B07.TIF
	0001B08.TIF
	0001B09.TIF
	0001B10.TIF



