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FOREWORD

The comprehensive C o m p u t e r- A id e d  Desi gn E n v i r o n m e n t

( COMRADE ) s o f t w a r e  s y s t e m  has  been developed at  the  David W.

Tay lor N a v a l  sh ip  R e se ar ch  and Deve lopmen t  Cente r  and sponsored

by the Naval Sea Systems Command (NAVSEA , fo rmerl y N AVSHI P S) in

support of their Computer-Aided Ship Desi gn and Cons t ruc t i on
(CASDAC) e f f o r t to f a c il i ta te the  desi gn and construc t ion of
Naval vehicles. Althoug h conceived in support of ship design ,

the COMRADE software has been developed for use as a general

desi gn tool. Three separate components are included : the

COMRADE Executive System; the COMRADE Data Management System;

and the COMRADE Design Administration System . All of these

components are operable on the DTNSRDC Control Data 6700 com-

pu ting system (SCOPE 3.4 operating system) and are documented

in a set of e ight DTNSRDC reports :
COMRADE - The Computer Aided Design Envi ronment  Pro jec t ,

An Introduction
COMRAD E Execut ive  System Users Manual
COMRADE Data Storage Facility Users Manual
COMRADE Absolute Subrout ine  U t i l i ty User s Manual
COMRA DE Da ta Management System Primer
COMRADE Data Management System Host Language Interface

Users Ma nual
COMRADE Data Management System Conversational Interface

Users  Manual
COMRADE Design Adminis tration System Users Manual

Inqu iries concerning any of the components of the COMRADE

system should be directed to the Computer Systems Development

Group , Computer Sciences Division , DTNSRDC .

It is understood and agreed that the U.S. Government shall

not be liable for any loss or damage incurred from the use of

these computer programs .

V
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I. INTRODUCTION TO THE COMRADE DATA MANAGEMENT SYSTEM

A. SYSTEM CLASSIFICATION AND ORlL-;NTA ’r’ I~~N

G e n e r a l i z e d  d a t a  base ~an ay e : n e n f  s y s t e m s  m i g h t  be

c l a s s i f i e d  as e i t h e r  s € l f — c o n t a i n e d  or  h o s t  l a n g u a g e  i n t e r f a c e

t y p e s .  A s e l f — c o n t a i n e d  s y s t e m  t y p i c a l l y p r o v i d e s  a l l  e s s e n t i a l

capabili ties for data definition , da ta maintenance , data re-

trieval , and report formatting . In addition , a self—contained

sys tem u s u a l l y  p r o v i d e s  a ge ne r a l i z e d  re t r i ev a l  l a n g u a g e  tha t

can be used to e x p r e s s  f a i r l y  c o m p l e x  s e l e c t i o n  c r i t e r i a .

In con trast , a hos t la ng u a ge sys tem pr ov i des (1 ) a capa b i l i ty

,

~ 

.
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high—level calls , wh ich m a y  be embedded i n a p p l i c a t ion p r o g r a m s

written in procedure languages such as FORTRAN or COBOL. It

is v i a  s p e c i a l i z e d  a p p li c a t i o n  p r o g r a m s  t h a t  t h e  end u se r

of a hos t  l an g u a g c  d a t a  base  p e r f o r m s  d a t a  m a i n t e n a n c e , q u e r y

p r o c e s s i n g , and r e p o r t  f o r m a t t i n g  p r o c e d u r e s .  A l t h o u g h  a h o s t

l a n g u a g e  sys tem a l w a y s  p r o v ides an a p p l i c a t i o n  p r o g r a m  i n t e r -

f ace  to t he  d a t a  base , such an interfac e may also he included

in a self—con tained system as has been done by the data

management component of the Computer-Aided Design Environment

(COMRADE ) System.

The C o m p u t e r  Aided  D e s i g n  Env i r o n m e nt (COMRADE) system

deve loped  a t  the  D a v i d  W.  T ay l o r  N a v a l  S h i p  R e s e a r c h  and

D e v e l o p m e n t  C e n t e r  ( DTN SRDC ) in  s u p p o r t  of t h e  C o m p u t e r — A i d e d

Ship  Desi gn and C o n s t r u c t i o n  ( CASDAC ) P i o j e c t  p r o v i d e s  a s e l f —

c o n t a i n e d  type of d at a  base m a n a g e m e n t  s y s t e m  w h i c h  i n c l u d e s



-~~

t h e  c o n v e r s a t i o n a l  i n t e r f a c e  d e s c r i b e d  in  t h e  pages  t h a t

I llow . This system , call ed the COMRADE Data Manag ement.

Sy~~t en  ( C D M S )  is d e s i g n e d  to e n a b l e  n o n — c o m p u t e r  p e r s o n n e l

to  d e f i n e , load , u p d a t e , and  q u e r y  a d a t a  b an ” . M o r e o v e r ,

i t  s u p p o r t s  a hos t  l a n guag e i n t e r f a c e  to FORTRA N , COBOL , a n d

COMPASS assembly language programs , so tha t w h e n  spec ia l i z e d

~. ‘ ‘1s a r i s e — — a s  f r e q u e n t l y  h a p p e n s  w i t h  CASDAC a p p l i c a t i o n

sof tw a r e , for example——application programs can he developed

i n t e r a c t  as n e c e s s a r y  w i t h  t he  d a t a  ba se .  The h o s t  l a n g u a g e

i n t e r f a c e  is  t h e r e f o r e  an i m p o r t a n t  c o m p o n e n t  of  C D M S .

CDMS war ;  d e v e l o p e d  in  t h e  FORTRAN E x t e n d e d  p r o g r a m m i n g

un~~uaqe , and is intr ’nded primarily for use in scientific

~ppli ca~~ions. It was  designed to facilitate management of

n -i oeri c information used in app l i ca t ions  i n v o l v i n g the des i gn

and construction of ships , aircraft , buildings , d ams , a n d

ur id yes , amona others . ~ l t rio .ijh COMS does prey i i c  for t he

us of t~’xt ual values , it deco; not facilitate due ry ari d main—

t’’nance 01 t extual d-~ta u S would he r cq uir ’-J for b i b l i n I r a p h i c

and l egal applications.

CONS is operational under the SCOPE 3.4 ope rating s y s t e m ’

on t r i e  J ’INSRDC Control Data 6700 computing facility (Figure 1) .

CDM;; w a s w’veloped by, and is m a i n ta i ned a nd en h a n c e d b y ,  the

Computer Systems Development Group, Compu ter  Sc i e n c e s  Div i s ion ,

b INS H DC 

Re ferences are listed on page 91 in  the otder 0 1 t h e i r  
u s e .2
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B. ‘ ‘ ~— U [ . V E 1  \ k ’ . H I  H C ’ N r R E

2;~~S is h i n r a r - c h i c a l l y  s t r u c t u t e d  i n t o  t h r e e  l e v ’ l s .  U~;°r s

a t ’  ;‘e r m l  t t ’ ’ l aL ’cnss t o  t h e i r  d a t a  a t  a n y  o f  t h e  t h r e e  l ’ ’v e l s .

~o’ t l . ’ x i r i l i t v  r o v i d e d  by s u c h  a dl’ S  i q n  p e r m i t s  t hr ’  i n d i v j 1 j i l

j ; ’ ’r  ~o ma ~~ i ’ hii ; own t r a l e — o t  f s  hetw en c ’a: ;c ’  of u n e  o f  t h e

i - ; s t e m  a n i  c o m p u t a t i o n a l  e f f i c i e n c y .

Th lo~~. s t  l e v e l  C D M S  component , t h e  cOMRADE Data Storag

F a c i l r ~~v ( C D S F ) , 2 s u pp o r t s  m t o r i q e , r e t r i e v a l , m o d i f i c a t i o n ,

anu i~~ie~ ion o f  n a m e d  v a r i a m l e — l e n g t h  l o q i c a l  r e c o r d s  or d t

: l :ac~~~ , a n r  ~~~~ ~r~t i o n a l  h u i l d i n u  a n d  p r o c e s s i n g  of  invert ed

~a~~i i i s t s  r o r  r e t r i e v a l  o f  information based on data value s.

s.iOt o :t inns of U DSI ”  are generally used by the s’~stem pro—

amm er w n O  .a  1 -jes economy of  computer time and space anoV~’ -a ll

~‘. i SI :. C L S F  constitutes t h e  f o u n d a t i o n  f o r  h i g h e r — l e v e l  C D M S

c imp ’ me n t  s

‘2~o’ n r x ~ h i g t e r  ln ’: , ’! CDNI S c o m p o n e n t  c o m p r  i n n s  a se t  of

m o n t  l a m  ~uag r ’ : Jr ,ro a tin es 3 w h i c h  s e r v e  as the i n t e r f a c e  b et  w e t ’fl

~n a :p l i c i ~~ion pro g ram ’s data require m ents and CDSF. It in a t

t r i m  l e v ” l  N at lo g ic a l items of information and groups of

informati o n ma y be r e t r i e v e d  a n d  updated b y n a m e . I n f o r m a t i o n

may also r e  r , ’tr i ev n d n y  w a y  of q u e r i e s  i n v o l v i n g  k e y e d  d at a

i t t r i n u t e s .  V a r i a h l n — l e n g t h  l o g i c a l  r e c o r d s  m a y  be d e f i n e d

is ~~oup i ng s o f  s i n g l e — v a l u e d  e l e m e n t s , a r r a y s , and  r e p e a t i n g

g r o u ~~ ; of e l e m c n t n . P o i n t e r - t y p e  elements may  be used  to link

r e c o r d s  i n t o  a v a r i e t y  of  l o g i c a l  d at i s t r u c t u r e s .

4



The third , and highes t , l eve l CDMS component is provided to

make the system most usa ble to non—computer—oriented personnel.

This componen t comprises a S i t  ot modul ’s suitahi ’ for use in

batch mode but designed primarily [or conversational use . In

the conversa tional mode , a user seated at a keyboard/printer

or display termin a l may define , load , update , and in terroga te

his data base. As with the host language ’ interface , the con—

veL satio nal interface allows a user to work with logical items

of information. While performing data base retrieval , a user

spec ifies his selection criteria in English—like phrases. All

of the CDMS c o n v e rs a t io nal  command s a r e ava i la b le to a n y  v a l i d

user of DTNSRDC ’s INTERCOM time—sharing system.4

The performance of da ta base definition and processing at

the three levels of CDMS are depicted in Figure 2.

C. BASIC CONCEPTS AND TERMINOLOGY

DATA BLOCK. The basic unit of data storage within a CDMS

data base is the data block. Each data block is assigned a

unique name of as many as eigh t cha r ac ter s, the f i r s t of wh i c h

must be a letter , which is used in all re tr ieval and upd ate

transactions involv ing information in that block; thus for

example, in a data base of informa tion about U.S. Presidents ,

data pertaining to John F. Kennedy mi ght conceivably be collected

into a data block given the name KENNEDY ; similarly, w i t h i n  a

ship design file , informa t ion abou t a par t icular deck would

l ikely be grouped int ’ a data block given a name such as DKO3.

5
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BLOCK T Y P E .  A CD MS d 1 t a  base t i l e  cornr ’riSes one or

m o r e  se ts  of d a t a  o lo c k s . E a c h  set f a S  u n i q u e  r e c o r d  f o r m a t

or defini tion called a “bloc k type ” de’; r ip t ion. ‘rhis de-

scription gives the logi cal n tru c t ul e 01 i i i  data ri lOC kS of

that par ticular blo c k type . The descr ipt i on  i l l  inns subblocks ,

r e p e a t i n g  gr o u p s , and dat~ elements md LIn t I f l Y S  t h e  data type

( i .e . ,  s i n g l e  or  m u l~~i—v a1ie d , a l p h o n ’~ m . ’ r i c , p oi n ter , real and

i n t e g e r )  and i n v e r s i o n  s t a tu s  of ea c h e l e m e n t .  A U . S .

P r e s i d e n t s  d a t a  ba;- l , f o r  e x a m p l e , might ha’ie ~8 da ta blocks

of the block type [‘kf,S (pnr sona l infor ma t i on a b o u t  the  P res i -

den ts) and 48 data b loc ks of tb. bl ock type ELECTION (informa-

tion pertainin a t o  presid ential elections).

To fur ther illu s trat e the block type concept , assume that

the  personnel department of a large installation has a d a t a

base c o n t a i n i n g  p e r s o n a l  d a t - i  on each of the installation ’s

employees .  P e r s o n a l  d a t a  [or  an  e m p l o y e e  named Tom Jones  mig h t

be s t o r e d  in  a d a t a  b l o c k  n am e d  JONES , a n d  p e r s o n a l  d a t a  f o r  an

employee named John  S m i t h  s t o r e d  ~n a d a t a  b l u~~k named S M I T H .

Althou gh this da ta base may in c lude many data blocks , all blocks

storing personal data will be of the same blo ck type perhaps

named EMPLOYEE. The bl ock—type descri pti on for the EMPLOYEE

blocks indicates the kinds of data values contained in that

set of data blocks. The desc ription may for instance , indicate

that the third data valu e in the data blocks JONES , S M I T H ,

etc., is the integer valu e for the dat a element AGE , and tha t

7



tne f i f t h  data value in each of these data blocks is the

a l p h a n u m e r i c  v a l u e  f o r  t h e  e l e m e n t  B I R T H D A Y .

SUBBLOCK.  For  c o n v e n i e n c e  in  o r g a n i z i n g  a n d  r e t r i e v i n g

d a t a  e l e m e n t s , a d a t a  b l o c k  can  be s u b d i v i d e d  i n t o  u n i q i ” l y

named g r o u p s  of d a t a  e l e m e n t s  k n o w n  as s u b b l oc k s .  S u b b l o c k s

m a y  be used  to  g r o u p  log i c a l l y  r e l a t e d  e l e m e n t s  and  to p r o v i d e

iccess  t o  s u b s e t s  of d a t a  v a l u e s  w i t h i n  a data block.

i: acm 1,ata block may Contain JS many as eight subblocks. A

niN lock name ma y be as many as eight alphanumeric characters

l crq , t h e  f i r s t  a l w a y s  a l e t t e r .

DATA E L E M E N T .  I n  CDMS , t h e  d a t a  elem en t is the smalle st

unit at d a t a  t h a t  can  he d e f i n e d  and  ref e r : i i  to by name (the

name to be as many as e i g h t  c h a r a c t e r s  b r a ; ,  w i t h  t h e  first a

le tter). There are three classes of data elemc’nts —— numeric ,

a l p h a n u m e r i c  and  p o i n t e r :

( a )  A n u m e r i c  d a t a  e l e m e n t  m a y  contain eith er r e a l or

i n t e g e r  v a l u e s , a n d  m a y  be e i t h e r  a sin nl r ’~ va1u ed

q u a n t i t y  ( r e p r e s e n t e d  by a s i n gl e  6 0 — b i t  CDC 6 0 0 0

compu ter word) or a variable—len gth array of ouch

values. If an array of values is giv en , the data

e l e m e n t  name  w i l l  r e f e r  to a l l  of the values in the

a r r a y .  The CDMS hos t  language subrout ines do , how-

ever , provide a means of referring to a particul ar

array element if its positio n within the array is

provid ed.
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( b )  An a l p h a n u m e r i c  d a t a  e l e m e n t  m a y  be e i t h e r  a s i n q i e

v a l u e  ( m a d e  up  of  as m a n y  as t e n  CDC 6000  d i s p l a y

code c h a r a c t e r s ) ,  an a r r a y  of s u c h  v a l u e s , or  a

v a r i a b l e — l e n g t h  t e x t  s t r i n g .

( c )  P o i n t e r  d a t a  e l e m e n t s  a r e  used to  c o n s t r u c t  a d a t a

s t r u c t u r e  ( t r e e , r i n g , n e t w o r k )  t h a t  l i n k s  a l l

r e l a t e d  d a t a  b l o c k s .  A p o i n t e r  e l e m e n t  in  one  d a t a

b l o c K  m a y  “ p o i n t ” to a d i f f e r e n t  d a t a  b l o ck  on t h e

same d a t a  base f i l e , or  i t  m a y  “ p o i n t ”  to a d a t a

o lo c k  s t o r e d  on a d i f f e r e n t  d a t a  base f i l e  e n t i r e l y .

A p o i n t e r  d a t a  e l e m e n t  m a y  be d e f i n e d  e i t h e r  as a

singl e value or an  a r r a y  of  v a l u e s .

REPEATING GROUP. Within a d a t a  b l o c k , one to 50 con-

secu tively—defined data elements of the same or different

type may be grouped together and defined as a repeating group.

A repea ting group is identified by a name ( a s  many as ei g h t

c h a r a c t e r s , be g i n n i n g  wi th a l e t te r) w h i c h  m a y  be used w h e n

referring to the entire grouping of data elements. Each element

in the group may, of course , be referenced by i ts own ind ividual

name .

A data block may contain a variable number of repetitions

or occurrences of repeating group values. Although there may

be at most 50 data elements in a repeating group, t he  n u m be r of

occurrences of values for these elements is v irtua l ]y limitless.

To ill ustrate the repeating group concept , assume tha t

employee Tom Jones has three ch ildren and employee John Smi th
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h a s  b u t  one c h i l d .  I f  i n  a b l o c k  type  named  EMPLOYEE t h e r e

exis ts a repea t ing group named CH iLDREN , and if CHIL DREN in-

cludes the data elements NAME and AGE , then in the data block

named JONES there would be three occu r rences of CHILDREN

(i.e., NAM E and AGE ) while in the da ta block named SMITH there

wo uld oe only one occurrence.

INVERTE D DATA ELEMENT. Quick resolution of conditional

re t r iev a l requ ests or “queries ” issued fro m either conversa-

tional terminals or application programs is an important aspect

of da ta base  processing . CDMS uses a set of “inverted lists ”

to minimize query response times . An inverted list is a direc-

t o r y  w h i c h  (1) contains the data v a 1 u ~~a ~or a p - itt i c a l a r data

e l e m e n t  w h i c h  was  a s s i g n e d  i n v e r s i o n  s t a t u s  w h e n  i t  was  d e f i n e d ,

and  ( 2 )  c o n t a i n s  t h e  n a m e s  of a l l  data blocks h avi n-~ v a l u e s

f o r  t he  i n v e r t e d  e l e m e n t s .  The d a t a — v a l u e / b l o c k — n a m e  p a i r s

a r e  s o r t e d  by v a l u e .

To i l l u s t r a : e , a s s u m e  a CDMS d a t a  base of p e r s o n n e l  ici~~i.

A s s u m e  a l s o  t h a t  t h e  d a t a  base c o n t a i n s  d a t a  b l o c k s  of t h e  n a m e s

J ONES , S M I T H , J O H NSON , BROWN , and W I L S O N , w h i c h  c o n t a i n  p e r s o n a l

data on Tom Jones , John Smith- , Jim Johnson , Ed Brown , and Bob

Wilson , respec tively. If , in the block type EM PLOYEE there is

a da ta element AGE which has been assigned inversion status ,

values for the element AGE will be stored in an inverted list

w h i c h  m i g h t  look  as f o l l o w s :
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AGE

25
SMITH

28
JO HNSON

28
BROWN

36
JONES

38
WILSON

If the user requested a prin tout of the values for the data

element WEIGHT (another da ta element within EMPLOYEE) for all

persons at least 30 years of age , the inverted list for AGE

would be examined and only those data blocks satisfying the

condition — namely, JONE S and WILSON - selec ted for fur ther

processing to obtain WEIGHT information.

LOCALLY DEFINED DATA ELEMENTS. An individual data block

m a y  incl ude data clements not log ically related to other blocks

of the same block type . These locally defined data elemen ts

are managed in exactl y the same way as the other data elements

defined within a block-type descri ption except that they are

not considered for mem bership within repeating groups.

CROSS FILE REFERENCE TABLE. In add i tion to containing

user—def ined data blocks , block types and inverted lists , a

CDMS data base file contains a cross—file reference table

which lists the permanent file names of all data base files

“pointed to” by pointer data elements contained within this

particular file. The permanent files listed in the table
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ma y i c  o ne  o f  t w o  t y pe s :  a S( ’ O P E  p e r m a n e n t  I l i e , m d  i c a t r d

a four—ch ar a ct e r ID an d  a f i l e  n a m e  of  as  m a n y  as 40

ch a r a c t e r s , or  a CPFMS ( C O M R A D E  P e r m a n e n t  F i l e  M a n a g e m e n t

S y s t e m )  f i l e , i n a i c a t e d  by l e v e l — t h r e e  and  l e v e l — f o u r  n a m e s .

( S ee  A p p e n d i x  A f o r  a d e t a i l e d  d e s c r i p t i o n  of t h e  C P F M S  f i l e

m a n a g e m e n t  c a p a b i l i t y . )

D.  S Y S T E M  F E A T U R E S  AND CAP A B I L I T I E S

To facilitate the comparison of CDMS features with those

of  o t h e r  g e n e r a l i z e d  d a t a  base  m a n a g e m e n t  s y s t e m s , t h e  f o l l o w -

i n g  a n a l y s i s  n-a s been p a t t e r n e d  a f t e r  t h a t  of t h e  CODASYL

T e c h n i c a l  R e p o r t  of  ~1ay l 9 7 l~ and of t h e  N a t i o n a l  B u r e a u  of

S t a n d a r d s  T e c h n i c a l  N o t e  8d7 of N o v e m b e r  1975 ( a  c o m p a r i s o n

of s i x  g e n e r a l i z e d  d a t a  base  m a n a g e m e n t  s y s t e m s ) . 6 F e a t u r e s  a

ar e described under eight major headings: computer environ-

men t , data structure , data def ini t ion , data main tenance , query

specifica tion , ou tput and repor t genera t ion , secu ri ty fea t u r es ,

and external link ag es. Each heading is further subdivided as

necessary to provide greater detail.

1. Computer Environment

CDMS is operational on the DTNSRDC Control Data 6700

comp uting f a c i l i t y  which is suppo rted by the SCOPE 3.4 operating

system. The core r e qu ir ement f or the conversational interface

approximat es 25K (decima l ) W O r d S .  The core requirement , ex-

cluding buffer space , for the ho :;t langu age inte r face and the

COMRADE Data Storage Facility (when used with the COMRADE

12



— —

Absolu te Subroutine Utilit y) 7 approxima tes 8K (decimal) words.

The source language for most of CDMS is FORTRAN Extended ;

only a very small num ber of COMPASS assembly language State-

men ts have been included .

The communica tion link between the terminal user and CDMS

is supported by the INTERCOM time-sharing system. CDMS is

not coded re—entrantly. Its components may be used in either

the ba tch or the conversational mode.

2. Data Structures

• Data Types

CDMS provides a set of valid data types which can be

d e f i n e d  f o r  s i n g l e — v a l u e d  and a r r a y  e l e m e n t s .  These  v a l i d

types  a r e  n u m e r i c , i n c l u d i n g  r e a l  and i n t e g e r  values ; alpha-

numeric , including a single value of as many as ten characters ,

an array of such values , and a variable—length text string ;

and poin ter. A character may be any letter , digit , or special

sym bol supported by the hardware (see Appendix B).

• Log ical Data Structure

The log ical data structure is defined as the com-

position of da ta elements in the data blocks , and t h e  inter-

rela tionships between data blocks and their tiles as deter-

mined by the user without re gat d for main memory or secondary

storage. CDMS da ta blocks may contain single—valued and

var iable—length array elements. Variable—length repeating

groups are also permitted . Data may be in terrelated across

files and among data blocks through the use of “point er s” ,

13



t h e r e b y  p r o v i d i n g  f u l l  n e t w o r k  s t r u c t u r i n g .  M o r e o v e r , i n v e r t e d

l i s t  s t i  u c t u r e s  a r e  s u p p o r t e d  f o r  s i n q l ( — v . a i u e d  ~-lo rn~-n t

• P h y s i c a l  S t o r a g e  S t r u c t u r e

D a t a  r e c o r d s  w i t h i n  CDMS a r e  r andoml~ or ; a n i .~ed ,

and a r e  l o c a t e d  by t r a n s f o r m i n g  the data block n m ’ -  i n to tfi-

f i S K  a d d r e s s .  T h i s  t y p e of transf o rmation , or r a ; t i i n  ; ‘ ‘- ~~n—

n i q u ~ - , m a k e s  it possible to access a i lock d r r  i n ;  i t s

on a CDMS f i l e  ~~r i t s  s ymr o l ic name rather ~~~ th ru ~r a

n~ ser r c a  1 index.

3. Data I ) e fl n i t i n

l)MS p rov i (if- s tn~ user w i t h  a n i o c k — t y p ’  or d~~ ~

( l et  m i t  ion languag e . This l an gua ge serve s as th ~ ;~o ’banism

for W I  inin g o u t a  element s , r ’pea t i n ; ;roup: ; , subb locKs , and

K e y e d  or  i n v e r t e d  e l e m e n t s .  The l a n g u a g e  is  c a r d  o r i e n t e d  — 

a

one  c a r d  image  fo r each item to be d e f i n e d .  W i t h i n  a c a r d

i m a g e , f i e l d s  m a y  he s p e c i f ie d  f r e e — f o r m  w i t h  c o m m a s  s e p a r a t i n g

the fie lds.

4 .  D a t a  M a i n t e n a n c e

• D a t a  Base L o a d i n g  and  I n p u t  A n a l ys is

Aft er the user has described his block—types to CDMS ,

t h e  s y s t e m  uses  t hese  d e s c r i p t i o n s  to  c o n s t r u c t  i n t e r n a l  b l o c k —

t y p e  t a b l e s , one f o r  each  d e s c r i p t i o n .  At  d a t a  base load t i m e ,

a b l o c k - t y p e  t a b l e  is i d e n t i f i e d  by n a m e , a f t e r  w h i c h  one or

m o r e  d a t a  b l o c k s  of t h i s  p a r t i c u l a r  b l o c k  _y p e  may  be c r e a t e d

and , optio nally, loaded wi th values. After a data block has

been created , a value that is to be loaded into that block must

14
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f i r s t  ne read from 1 s e q u e nt i a l l y  o r g a n i z e d  c a r d  i m a ge  f i l e .

I f  t h e  v a l u e  i s  n u m e r i c , i t  w i l l  he c o n v e r t e d  i n t o  t h e  p r o p e r

int e rnal format pur suant to the data element de finition

s t o re d  w i t h i n  the block—type tanle. After conversion , the

v a l u e  is  l o a d e d  i n t o  t h e  d a t a  b l o c k  a n d  r e f e r r e d  to  in  f u t u r e

retrieval and update r e q u e s t s  s i m p l y  by i ts data element name.

A d a t a  r e f i n i t i o n  l i n k s  t h e  c a r d  i m a g e  f i l e  o f  v a l u e s  to a

p a rt i cular ~ct o f nlock types.

• D a t a  Base R e s t r u c t u r i n g

‘:‘he restructurin g of a d a t a  base  g e n e r a l l y  i n v o l v e s

tne modif icat ion of the block type , such as by addin g or

oeleting a data element or repeating group d e finition. ~ ith—

in CDIIS , data base restructuring is permitt ed so long as no

data blocks have been created f O L  a given block type . Re-

s t r u c t u r i n g  f o l l o w i n g  c r e a t i o n  of  d a t a  b l o c k s  i n v o l v e s  d u m p i n g

the existin g contents of those blocks , redefining the slock

typ e , and re—loa din g the dumped values. A u t i l i t y  program

1: a v a i l a b l e  under CDMS for dumpin g the contents of a fat a

fuse.

• Dat~ Updates

Updating is the process of addin g , m o d i f y i n g  or

d e l e t i n g  t h e  c o n t e n t s  of some p a r t  o f  a d a t a  b a s e .  U p d a t i n g

d i f f e r s  f r o m  d a t a  l o a d i n g  in  t h a t  t h e  load process is t yp i c all~

a batch procedure involving a sizable quantity of values and

t he  c r e a t i o n  of new d a t a  b l o c k s , w h e r e a s  t h e  up d a t e  p r o c e s s

is t y p i c a l l y a c o n v e r s a t i o n a l  p r o c e d u r e  i n v o l v i n q  t r a n s a c t i o n s
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on • x m s t  i n ;  i t a  b l o c K s  and the u s e  of f a i r l y  small ne t s of

da t a v . a lj e :~ . In CDMb , t 5 ~’r e  15 1 la n;uag ’ for specifying

up ’~i u t e  t rins ; ac t ions. Thu l a n g u a g e  i i i  fers fi ut the query

l a n  ~uu - ; ’ i n h a t  i t  d ” - ~ not involv e I-~n g l i s h— I i k e  phrases

an d  cond  i t  i e n m l  o p e r a t  i o n s .  The  upd at ’’ langua ge does , how—

e v ’ r  , pro’ ; i d . ’ f o r  b o t h  t h e  up datin g o f  and the p r i n t i n g  of

ijta e l , ’n u t s .  T h e  l ,in gu a le i s  c a r l  or  ment ed — on ’ ’  c a r d

isa; . for eucrs u p d a t e  o r  p r i n t  op eration. ~ ithin a card

i m a g e , f b i d s  ma - ;  r e  spec  i f ied f r e e — f o r m  separated by slashes.

• Ot  H r  tlui nten anc e C a p a r i l i t  i es

L o c K o u t  d u r i n g  t h e  up dating or loadin g o f  a CD M S

tjt : - u s ;  i s  m - u i n t  l n e f i t  the t i l ~ ’ l e v e l. ‘\ s ;  ~ result ,

o n l ; o n . ’  u s r  at  a t ime m a ; m o d i f y  a C D M S  i r a t a  u s e  t i l e .

m i n i m i z - :,os;si:;l - con! 1 icts re sultin g from concurrent

upi .~~
) or b a r  (p - r a t i o n s , tb.- s ch eduling of (rut a base modi-

fications ma~ oavc to h. control l ’’d administratively . Durin g

a mod if icat i n  pr ocedure , users n . iy  retr lev)’ and pr i n t  dat a

-; 1 ues

5. w r y  H’ - ~ if i cu t  ion

• overa ll User—Syst em I n t e r a c t i o n  and  S e a r ch

spec i f  i c i t  i on

~i J . ’ r ’ /  p r o c ’ - s s i n j  i n v o l v e - ;  the selective retrieval of

d a t a  f r om a d a t a  b a s e .  ~ i t h i n  CDMS , i n f o r m a t i o n  i s  e n t e r e d

r n  it ial ly to i d e n t  n y  t h e  part ic ul ar port ion o f  t h e  d a t a  base

t o  be i n t e r  r o g i  t e d  . That in for mat ion i s  f o l l o w e d  by a set

of ~ t j t ’ - m e n t s  t h a t spec  if’1 s e le c t  ion cr  i ter ia and certain
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a c t i o n s  to be taken , su ch as p r i n t  i n  c o l u m n a r  or  row f o r m a t ,

f o r  e x a m p l e .  The  q u e r y  l a ng u a g e  i s  bu s e d  upon  use  of E n g l i s h —

like phr ases which may contain Boolean combinations (i.e., AND

or OR) of rela tional expressions. A relational expression in

most instances is a triple composed of a data element name ,

a relational operator (i.e., GT , GE , LT , LE , NE or EQ), and one

‘a a t a  val u e ; in the case of the operator “between ,” the exp ression

i s composed of a name , the operator BET , an d two values.

• M ulti — F i l e  Searching

The CDMS q u e r y  c a p a b i l i t y  e n a b l e s  as m a n y  as f i v e  d a t a

oase til e s to oe searched initially. Cross—fil e and m ntr - a f i l e

p o i n t e r  e l e m e n t s  m a y  be t r a v e r s e d .  W i t h  the current “hit ” fil e

( a  “ n i t ’  t i l e  i s  a list of data olocks w h i c h  h a v e  s a t i s f ie d  a

s p e c i f i c  c o n d i t i o n ) as a s t a r t i n g  p o i n t , as m a n y  as e i g h t

d i f f e r e n t  p o i n t e r s  ( s p e c i f i e d  on a s i n g l e  s t a t e m e n t )  m a y  he

p r o c e s s e d  by the system . Typically, processing of cross—file

p o i n t e r s  w i l l  c o n t i nu e  w i t h o u t  u s e r  i n t e r v e n t i o n .

• A d d i t i o n a l  ~ u~~ry Features

CDMS all ow: ; h i t  t i l e s  to he named and saved for use in sub-

sequent query Statements. Searches based on values ot non-

inverted dat a elements may H -  conducted on the data b loc r -.. named

in a hi t file. A hit f i l e  name table , and the numbe r of “hit s”

on a h i t  f i l e , w i l l  be p r i n t e d  upon r e q u e s t .

A pseudo batch mode is available to the user during con-

versational query processing . In this mode , the use r may subm i t

a set of query statements which will then be checked for syntax

17
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errors ; if ther e are no errors , the statements will be execut ’d

without further user interventions.

6. Output and Report Generation

• Language Type and Medi a Selection Fle xibi l ity

An o u t p u t  and report gen eration capability i s prov id ed as

a subset of the CDMS ~uery capability. English—like phrasing

is used to sp ecify one of three report formats — —  columnar ,

row , or simple list. Typically, a report is printed on t h e

user ’s keyboa r d ~pr i n t er or display terminal. Lengthy reports

can be routed to off — l i n e  medium — and high speed print e rs.

• Arithmetic and Sorting Capab i li t ies

Computations on retrieved numeric vaues are supported

wi thin CDMS by a set of built—in functions which include

sum , diffe rence , quotient , prod uct , and columna r totals ,

and averages. Sorting , also suppor ted by a built—in function ,

may oe specified in columnar—report requests and may be

performe d on as many as e ig h t f ields in accor dance w it h

the order inaicated (i.e., LOW A , H I G H  B , LOW C , etc.)

7. Security Features

• File Protection and Access Control

A CDMS da ta base f i l e m u s t be g i v e n a name  (of as ma ny as

40 characters), and may be password protect ed in accordance with

SCOPE 3.4 operating system conventions. The file is protected

from u nauthorized access by way of a set of privacy controls

18



specified a t the time the f i l e  is cataloged into the SCOPE

system. Si rm ce access privileges may ~‘ar ’~ from user t o  user,

a varie ty of controls are provided including read only, read

and modify , increase m ass storage allocation , and dele te a

file from the SCOPE file system.

An add i tional level of CDMS data nase file prot ection may

ne impose d by ~~y ot the CO~1RA DE Perman en t F i le Managemen t

System (CPFMS). A detailed description of the CPFMS capability

is provi ded in Appendix A.

• File Backup, Recovery , and Res ta rt

Af DTNSRDC , safe guards exist to prevent an on—line CDMS

fi l i - f rom being accidentally destroyed during normal system

opera tion and normal Loading of the operat ing system. For

backup purposes and to guard against data loss as a

result of some of normal system event , on—line files are

generally clumped to magnetic tape , on a semi—weekly basis. A

variety of ut i l i t y  programs exist at 1)TNSRDC for use in more

frequent dumpin ~ of data base I iles. Am os ;  these is the C1)MS

(lump rnoci u i.e , (11 scuss;ed in sui)s;eq u ’n t o c t  ions of this repor t

~~ . External Linkag es

As mentioned previously, CDMS supports a host language

in terfa ce to COBOL ,8 FORTRAN Ex tended ,9 a nd COMPAS S1°

app lica tion programs. These programs request services of

the host language subroutines through contro l statements

(such as the CALL sta tement of FORTRAN Extended , for example ).

19
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E. DATA bASE ADMINISTRATION

In an environmen t such as computer—aided ship design , in

which the data base  includes data to f e  shared oy many users

s d  programs , it becomes necessary for certain fu nct ions to

m e  contra Il’; coordinated and controlled . In such an environment

the data base must inevi tably reflect a compromise between the

net us of tse various competing users and their programs.

~on fli cts re sulting from such diverse needs must he Satin—

a c t  ~ r ~~~~~~~ t e d  m at e d a;md resolved . Generally this role of

ar b i t r a t o r  is perform ed by a data base administrator (DBA )

-.~ho possesses data processing experienc e , comm un i cations ski lls ,

and a w o rkin g f a m i l i a r i t y  with user operations. The DBA is

r esponsi ole for functions s~ ann irg three broad categories of

data base design and management: organization , mon i toring , and

‘On .

• (irg u rr iz at ion

Du ring the organization of a data base , the DBA assesses

the needs of the competing users and programs. Following a

determination of all the data requirements , the DBA will (a)

u~ c the obo ck— typ~’ def inition language to define the logical

structure of the data base including those subblocks , r epea t ing

groups , and data elements that serve to model the problem with

which the data base will be concerned ; (b) coordinate data base

loading and updating activities; (c) assign data base file names

and access controls , tak ing into accoun t the access ,~.riv ileges

of all data base users; and (d) coordinate the activities of

20
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specialis ts working to organize tb. data base.

• Mon ito r ins. Durin g the lif e  cycle of a data base , it is

the DBA ’s responsibility to develop strate gies for monitoring

the use of the data base , breach of priv acy, frequency of

nackup, and the need for reor ganization.

• Reorq~aniz ation. As a result of Information oota~~ned fr om

t se  m o n l t o r l r . g  p r o c e d u r e , or  b e c a u s e of the chanyino dat a re-

q uirements of the users and their pr ourams , the DBA may find

tna t tHe data base must be reorganized. The DBA m a y  ( a )  cHange

t t o  5105k—t ype aescriptions; (b) reassign access controls;

(c) j l t - r  the frequency of backup operations; (d) change the

u a ta b a3 e  contents to reflect changes in the nioc K t ’ .’pes  ass

t : ’ : l o ui cai data structure; and (e) remove tro rs t t e  aata base

any allocated storage space not currently being used pro-

duc t. ivel y

Trres~,- a c t i v i t i e s  indicate the kinds of functions for which

the UBA an - f his staff are responsible. Since many of the user

languages supported by CDMS are oriented towards non—computer

pe r son nel , th ey a r e mos t appropriate for use by the DBA and

any persons -~ork m n ;  under his direction in that they allow

operations t o  :e readil y formulated and conc isely stated.

F. POSSIB LE COURSE OF FURTHER SYSTEM DEVELOPMENT

As the computer-aided ship design systems of CASDAC

progress from the planning stage to the developmental stage ,

21
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a u g m e n t a t i o n  of CDMS wi l l  l ike ly be required. This effort

would be under taken along two fronts : enhancements of CDMS

fea tures and capabilities on the DTNSRDC computing facility,

w h i c h  is to e v e n t u a l l y  become an o p e r a t i n g  node of the  N a v y

laboratory compu ting network; and development of a subset of

CDMS fea tures and capabilities on a set of minicomputers

which are to be located at the Naval Ship Engineering Center

and linked to the DTNSRDC computer.

22 
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I I .  OVERVIEW OF THE CDMS o N J f - . k: ;A ’I I ‘H.~.L J~~ T F ~~~f -~~ I.

A. ROL E OF THE INTER FACE

The CDMS conv ersat ional in t’ r face ;er jeS t O  I i n k

u s er——perh aps a data j~~ e administr a tor ( D D A ) ,  an  en g in e er ,

or i n n—comput er —or ient . ed ma nager e a t  ed it  a ~~~~~~~~~~ 1

p r i n t e r  or  r i s p l a y  t e r m i n a l — — w i t h  h i s  d a t a  :,aOe and a comp re—

t+• ns mv ’ - ;et  of data management tools that are operabl e on t he

JTNSRDC c o m p u t e r .  Interactive techniques enable the user to

p e rform h is data ba .oe analysis , and to evaluate——a n d , if

necessary, rectif y—— the outcome imme d iately, wit n out un ue r—

going the d e l a y  and  i n e v i t ab l e  i n t e r r u p t i o n  to his train of

t hough t tha t is assoc ia ted w ith opera t ing in the ha tch mode.

The conversa tional interface enables the user to define ,

load , update , an d query a data base file. Moreover , i t  ena b les

H~~m t o  generate cert dl n types of reports; obt am n sta t ict mcu l

information about data blocks , b l ock  types , and inv erted lists;

issue a variety of file management commands; and access a

number of auxiliary capabilities such as the INTERCOM EDITO R

progr am.

B. FILE MA NAGEMENT

The CDMS conversational interface comprises a set of six

program modules. To facil itate file management among these

modules——each module is ac tivated by way of a module execution

command——CDMS suppor ts a file management command language.

Employing this lang uage a user can manipulate files stored

2 3
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w i t h i n  the DTNSRDC SCOPE 3.4 file system. Specifically, he

can (1) attach SCOPE or CPFMS (See Appendix A) files , (2) cata—

boq files , (3) purge files , (4 ) unload f i les , (5) activate

data f.ase files for subsequent processing by conversational

m odules , (6 ) copy da ta base f i l e s , and (7) list the names of

all local f iles curr en tly available for use.

C. PA’:’A BASE DEFINITION

A user defines , mod i f i es , deletes and prin ts block—type

descriptions with the CDMS DEFINE program module. The u3er

o f the DEFIN E module need not have extensive programm ing

experience. However , he should have a thorough knowledge of

the data which w i l l  he inrlu aed in the data base, for he must

provide very specific info rmation about each of the subblocks ,

r e p e a t i n g  g r o u p s , and data elements for each block type .

During block—type definition , the user must provide a

name by wh ich the block type will be referenced in subse-

quen t operations.

D. DATA BA SE LOADING AND DUMPING

After the user has defined and named his block type ,

CDMS uses the definition to construct an internal block—

type table. When the user decides to create and load data

blocks for the newly def ined block type , he calls upon the

CDMS LOAD module. After a data block has been created by

LOAD , values to be loaded into the block are read from a
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s e q u e n t i a l l y  o r g a n i z e d  c a r d  i m a g e  f i l e .  A f t e r  a v a l u e  h a s

been read , i t is converted , i f necessary ,  and inserted in to

the da ta block. If an inverted data element is being loaded ,

tha t elemen t ’s inver ted list is appropriatel y mod i f ied . A

da ta de f in i t ion se r ves  to link the car d imag e f i le con ta i ning

only da ta values with those elements defined in the block

type .

The inve rse of the LOAD module is the DUMP module. The

DUMP mo d u l e  maps  a da ta d e f i n i t ion (s i m i la r to the one u sed

during loading ) against an existing, loa ded d a t a  bas e f i l e

and  p r o d u ce s a seq uent i a l l y  o r g a n i z e d ca r d i m a g e  f i l e of v a l u e s

useful for the restructuring of the data base .

E. DATA BASE UPDATING

With the passage of time , da ta e leme nt v a l u e s  o f t e n  become

obsolete. Moreover , values not known at LOAD time later become

available. Accordingly, the UPDATE module provides capabilities

fo r adding , modifying , and delet ing ind ividual da ta elemen t

values , and for creating and dele ting data blocks. In addition ,

the UPDATE module provides capabil it ies for disp lay i n g  the

val ues of specified portions of the data base (such as entire

data blocks or individual subblocks , repea t ing groups , and data

elements).

25



F. QUERY PROCESSING

Qu o r -~- p roce ssin g is the selective re t r i e v a l  of data from

a data OSSe . The ‘DM5 QUERY module searches inv ert ,cd lists

to det e rm i n e  w h i ch data f locks satisfy the user—imposed

condi tions. frs ing a r e s u l t a n t  set, of data block s (i.e., a

“hit ” t i l e )  as a oasis t i  f u r t h e r  processing, th’~ user can

i mp o s e  a~ d i t  1 on a l  s e a r c h  Cr  i tel i a , sear ch n o n—i nver ted elem ents ,

prin t  r e l e v ant information in his choice of t h r e e  r e p o r t

form ats , or trace a string of p o i n t e r s  to  i t s  t e r m i n a l  p o i n t

(another sot of data blocks).

G. DATA BASE STATISTICS

A CDMS laser may occ a si o n sil y find it h e l pful to have a

prof i l e of the contents of his data base . The STATS module

d i s p l a y s  statistical information about the data blocks , bloc k

types , ana liL v e L Led  lists contained in the data base.

H . A U X I L I A R Y  FAC I L I T I ES

A number of a u x i l i a r y  features , ac t iva ted by a command

langua ge , are provided to assist the CDMS user with his

conversational operations:

• The INTERCOM EDITOR program

A facility that causes a given report to be printed at

t he  use r ’ s t e r m i n a l  a n d/ o r  w r i t t e n  to a l o c a l  f i l e .

A capabili ty which causes a local report file to be

r o u t e d  to  o f f — l i n e  med i um— and h i g h — s p e e d  p r i n t e r s .

A c a p a b i l i t y  w h i c h  t u t o r s  t h e  CDMS c o n v e r s a t i o n a l  u s e r .
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I I I .  DETAILED D E S C R I P T I ON OF T il E CONVER SATIONAL I NTE RFA CE

A. ENTERING AND EXITING CDMS

Any v alid user of the DTNSRDC INTERCOM t i m e — s h a r i n g  s y s te m

may gain access to the CI)MS conversational interface simply by

enter i n r  the command (‘I Y - - - ‘ ~~‘ . -~~ 
-
. An INTER COM us er a l ready

execut inq ‘~ i t h i n  t h l ’  C o m p u t e r-A i d e d  D e s i g n  Environment

( CUMR A U I - ;) 11- - per hap s  he has  been u s i n g  some of t he  COMRADE

Execut ive System ’s12 command procedures- -need  o n l y  en te r t he

a c r o n ym

A f t  r C[)~~S has been i n i t i a t e d , the user  may i s s u e  c e r t a i n

“ global” f i l l ’  :naragerrunt , a u x i l i a r y , and module  e x e c u t i o n

commands. These  commands , te rm ed “ g l o b a l”  because  they  do not

r e l a t e  e x c l us i v e l y  to a p a r t i c u l a r  CDMS modu le , a re  i n d i c a t e d

in the following list ;

File Manayement Aux~~~~~r Module E~ utlon

n ; - r  ,‘ - ‘  . : .

fl L O ;  l)~~ / ‘ ,‘ L( .~~ [‘

/ 7 / ; . - 
~
J.’ - o’~~;. - , ~F’/~ Y

p ,~~
‘ ,‘_ (- ,~ !i! r

- [‘ 1 .‘ -;

- ,i Y.• /~ 
g,;’ j y -  

-~~~ ‘~
-
‘
.
~

A [/ /

F! : /~.
‘ . ‘
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A ,:iobal command (such as A ..” ~‘ , i ” J ;’ , f o r  e x a m p l e )  m i g h t be issued

a r t  C r  a s st ’r  1 - n t  e r ’ ; thl - DEFINE module , or a ft e r he enters the

~TE~’~Y module , or ;‘ ‘rhaps ‘vo n  b e f o r e  ho e n te r s  any  of the  CDMS

rnedu los. Up comp l e t i o n  of CU MS Con v e r s a t i o n a l  o p e r a t i o n s  the

user :;~‘od only ~‘n t ~~ r the global command /,‘X , i ’ . I f the user who

has P~~~’ T . -i from CONS wr shes to leave COM I~~DE but to remain

i n “ t o I N T L H C O N , he shoul d type t he command 1.’ I V .

The us,’-r -.~isLinq to t’orminate his INTERCOM session should type

B. L’SE OF’ GLOBAL COMMANDS

1. Fil l - Management Commands

‘ ‘1 :; , •
‘ ‘

~~~~ 
-

•
‘
~~~~~~ r~~’ ’~ ’. • ‘‘

An’; SCOPE permanent file or CPFMS file (see Appendix A)

cur ; be rl’ndor . d accessible to the various CDMS program modules

by issuing the :i”[,: ‘P command . The p a r a m e t e r  7~
’
~: is the local

fil l ’  name . The oa r a m e t e r  ~~~
- ‘ t- is the permanent file name if the

f i l e  is a SCOPE file; for a CPFMS f i l e , ~~~ “ must consist of the

le’j ’l-3 narn ’ f o l l o w e d  by a comma and the l e v e l — 4  name . The

pa r a r : f ’ t ’r ,‘,‘ ;“ - t . c ”  ~~! ‘ ~~ must include the ID and any passwords

or ~ . rrni .ss I ens needed to gr a n t  access to the SCOPE file; for a

CPFMS f i l e , the 4’p z r ” . ’ ’ o r  / . c .  may cons ist of e i t h e r  of the

optional parame ters I ;~’ (denoting pseudo—password) and -0- - ! (as

de sc r i b e d  on page 5—12 of the SCOPE Reference Manual 1)

Examp l ’- s :

ATTACH , CDMSDB , PRESIOENTSDI3 , ID=COMR.

ATTACH , SDF , DDG 3 , DDG~~, MR=l .
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‘ , -
. ‘

~~ ‘ , ; ‘ . , ,  -o’ ; ’’ , . .‘-

Any SCOPE or CPFMS file created wh ” n  CDMS modu les ~r

t e i  nq used may be cata loged in the computer system. ‘!‘h ’~~ i r a —

ml ters ,‘“ ~~
, and ‘‘, are  as described in the A~~1 ’,O i/ c’c’ r e,~ (~~. - -

earlier paragraph). The parame ter ~
- .“~~~~.“ i’  i:’.~ mu st in’:l -H

t h e  ~
‘ ‘ 

, the A - ( ac c o u n t  n u m b e r )  and  a n y  passwords or - r rr i s sios

needed to contro l access to the SCOPE fi b -; for a C~’~’NS t i b ~

r h ’  . .‘ ;‘~~~ 
‘ . r ‘ “ ‘ may consist of ei.~~her of t h e  f l - n t  1 ; r , ~~l

p a r a m e t e r s  i ’; s ( p s e u d o — p a s s w o r d)  or FL (fi Ic ICCOSS l o c k;  cons u lt

the  d i s c u s s i o n  p r e s e n t e d  in  A p p e n d i x  A ) .

A SCOPE or CPFMS t ile can b r zo .c.’ - a .  . t  c i t  , r-

through use of the -. - - :1’ command. ‘~‘n e ;ar’v’ o t’o s ‘ . ,

and — - Z ‘
. are  as de s c r i b e d  f o r  th ‘.fl.’,Y (‘( ‘ I

Note t h a t  a CPFMS f i l e  r an  be purqed only i t i t  h is not. en

a t t a c h e d , and  t h a t  u n l i k e  the  purge of .~~ SCCPI tile , a C1’t’NS

ti le will be u n l o a d ’- d  a ft ’r it has b n no r

If a SCOPE file has been attached with t h e  o r  cc~ ~~~~

missions , the parameters — n , and i i ’  c’ ; : t ’  - ‘
~~~~~~

- m ay  be omitt ed

f r o m  the I’ .- ’ - ;i’: command . For further discussion see pages 5 — 1 - 4

and 5-15 of the SCOPE Reference Manual
1
.

to ;? .  . •
‘ 

..

‘rho 1,’;; A ?.. command a 1 lows a user o un lo,~d one or I ; ; ,  r

SCOPE or CPFMS f i les. The para meter i - ” - i  ;
‘

- ‘ may consist of on~, ’

or more local f i l e  name s separa ted  by commas.
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l- x r r , :  l o s :

t.. ~.l . ’ - ;~: - , C , •“- ,~ ‘ i~- , I P1:5 DB , 501’ .

ot

i ’

I~ 
‘-I), 1

Ufi . ’ Al - , 501- ’ .

- ?- . - .7 - “ r :;,in i ii lows the user to declare a p a r t i—

i 1 1 :  5~ “~~ot  i v - ” d a t a  b a s e .  The data base to be

i~ u n’ i - i ’ ht ,’r i 7 . e r m an c ’n t  file which has been attached ,

.~ :~~ -.~‘l ’ ;  c c -  i ’ I u i  L u s t ’ , or  a data base which the user is

, . - . ,o cr~ - at . , • l ’ : .~-~ program modules will operate on the

“ r o t 1’ .” - ’ o a t  i : , i - ; e u n t i l  a n o t h e r  : . ; : - ; !- .A , 7 ~ command is  i s s u e d .

F r  a l l  m o d u le s  •.‘xc~e t  t h e  Qt~EP Y m o d u l e , the  p a r a m e t e r

m u s t  c°ssjs or only one local file name ; when used with the

~UER’x
’ module , the parameter ~~~“ !  ‘ . ‘~~~ may consist of up to five

loc al  f i l e  nam’.. s.

command allows the user to copy and compress

the “ ict~~ve” data bas . f i l e (i.e., the file referred to in the

most recent  ;, “s ,;.:,”,i’ command)  . The parameter / “ -  is the name

of the fil” which is the result of the copy arid compression

process.

rE. :

The P I E . ’ command a l l o w s  t h e  use r  to o b t a i n  a p r i n t  out

of the names  of a l l  the loca l files wh i ch ~ire  a v a i l a b l e  fo r

p r o c e s s i n g ;  p e r m a n e n t  f i l e ’ s  w i l l  be i d e n t i f ie d  w i t h  an

asterisk (*)
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~~~. A u x i l i a r ’ ;  Commands

Pun nu he course of executLon , certain of t h e  (55-t I

r or’ in ; modules (U1-II ’INI- , LOAD , DUMP ) r~. -’~ u i rc t h a t “ 1 n 1 ) ’ _i t  i l ’ s”

n ’ soo n’ ; • , ‘ d C :  t _ h ’ ’  u s er .  The ~~‘ ‘~~~‘~~~~ ‘L cco;u-~-ind allows r h -  c_ ;se :

r . o enter t H - I N T E R C O M  EDITOR program to c r e a t e  the n~ ’c ;ssa r ’’

fil l ’ S and or to mod 1”.’ files created nr ’ov iouslv . (Sc-~ t i .e  CCL’

IN’I’l,PCc)N Refer’.’nce Manual 6000 , Version 4 , Charter II— .~~)

P lans are underway to enable t In . - is~ t ent or EDITOR

nec  t 1 y rom an’s’ m o d u l e  of CDMS by s im p l y  t ~‘n in i n En .. - ‘nnn;a

~‘L~’’n he l ay’ s t i e  i’~l , . 1 i O R  or .l r .i;u , C~ ~ol. l t Ic ;, r~

re • u r n  - . 1 o t e ;‘ ‘ . :u 1€- f r  m wh i oh I . e  - ‘ r ‘ c i  . . - .‘. - - ‘._n - r , r • P

r h ’ . f . l1o~’in q moc~’ ’d ur e  r u s t  Y e  f O l l c , , -. L J .  : ‘;~~_

I n  t i ; ’ command i,’ , T ’ H ari d receives a in ’s., i n ,’ t e l f i ; ,  Pin ’,

t h a t . t~~ ’ I s  a b ou t  to l’ ’a~’ - CONS . Next , h . 1;; p i t  in • h . i’LHR:’ At

(
~n m r n a n r ;  mode and t;e mus ‘- t o ’’ n again t ‘ ‘ 7 ;  ‘ - ‘ 0 ’ -  . ‘ r n -  , O c o  , ‘ 

-

lie ;n ’ r , ’ t h e n :. ” r t o r m  an necessary prc.c’essin’: wi t h i n  1.i i ’FOk ,

I • av i  n- i i n ti~ norma l manner (via the ELi I T O i l  c c ’ ’:;; ’ ~ , ‘ ;  ‘ H 01

I - )  . ri. ’~ a g a i n  in  the “ command” mode , t he u s e r  n ;u~; t t . c ’  - ,

o r ’ . t ur n 10 t h e  p r o g r a m  m o d u l e  he wa ; ;  executing w h e n  0 ’  i rsr

t ‘1’ o’. ’ ci E~ .
“

s’

T h ’  ‘- TI ‘ ;‘[ command allows t h e  us~ ’r to sp: ’ci f’ .’ w i n  t bc

his ou’pUt is to be printed a t . h i s  termi na l , w r i t t e n  of f—lin e

r , r i t O  1 “ l’ -; u r t  1” i b ” 1 or writ t . ’ ’ i ;  t o  bot h ; destinations. ‘I’ he

pr r arn ‘or -
. ‘

~~~. must b~’ one of the t o l l o w i n t :  / /!‘ , ‘F (dt ’i; d ing
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t h e  user ’s termin al) ; /‘!:!“ (denoting the “ Report File ”); or

(denoting both d e s t i n a t i o n s )  . If no g / J ”7 ’ command is

submitted during a CDMS session , all output will be printed at

the user ’ s terminal.

- - ‘ .

‘it o’ C!-”;? command a l lows  the  user  to have h i s  “ Repor t

File ” pr~ nt~’d. The “ Report  F i l e ” migat contain output from

several of the CDMS program modules. The parameter ‘H.” mus t

Cc ’ one of t h e  f o l l o w i n g : “ Z O O  ( d en o t i n g  b u i l d i n g  17 , DTNSRDC )

H’C~ (denoting building 192 , DTNSRDC); :5’S (indicating the 1700

computer , N A V S E C ) ;  or !!F, ’ ,~’ ( d e n o t i n g  the user ’ s terminal).

The ,‘i id’,, ~ command a l lows  the  user  in distress to rece ive

instruction on use of the various CDMS commands .

• co i run ar id  L~. ’iii ’i ij r a L e 5  execuLion of CDMS conversa-

tional operations . Before the user terminates CDMS , he is

given the opportunity to ‘AT ,-~,’, QG any file created during the

session and to ,A F ’ T l the “ Report File ” to be printed. Note that

the A’~
’ ’ I” command is not to be used to leave one CDMS program

module and e n t e r  a n o t h e r .  To en t e r  a d i f f e r e n t  p r o g r a m  module

the  use r  need m e r e l y  type  i n  the name of that module.

3. Module Execution Commands

To enter a C[)MS program module initially, or to sw i t c h

from one module to another , the user need merely type in the

name of the module he desires. Module names are as follows :
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D e t ai l e d  d e s c r i p t i o n s  of each of these program m o d u l e s  a re

provided in the next section.

C. USE OF PROGRAM MODULES

I. The DEFINE Module

The DEFI NE module  a l lows  the user  to pri nt , dele te ,

crea te and modify block—type definitions on the “active ” da ta

base (i.e., the data base referred to in the mos t recent

‘ A T A ! ’ A . F c o m m a n d ) .  Th i s  da ta  base may be e i t h e r  an e x i s t i n g

CDMS data base or one that the user is currently initiating.

Commands of the DEFI NE Modul e

The four commands , I i . ’ ’  ,-‘ 7 , ~~~~~~~~ (‘F!- ’ . ;  SE , and ?.‘ , !‘!- ‘ :,

supported by the DEFINE module are as follows :

I •

The [ H I N T  command causes the block-type definition named

I t u r 1 r r 7 ~~’ to be printed . The command 1’ I :i ’ ,” A ’ . T ~ causes all block

types on the data base to be printed.
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The - F?,P’[,n command causes the block-type definition named

~~~~~~~~~~ to be deleted . The command ,‘ ,~‘Z , E , ”F A , ’!, causes a l l  b lock

t’-.’oes on the data base to be deleted.

The ‘FFSTF command causes the block—type definition named

• c~ be created and stored on the data base. The parameter

H’.: is the name of the local file that contains the set of

block—t ype definition statements.

‘ . ;“ . ‘/ ‘

The ‘- ‘ ‘ ‘Fl” command causes the block—type definition named

t o  be rep laced  by the block-type definition stored on

the f i l e

Block—Type Definition Statements

A block-type definition , required as input to the

and ‘- ‘ •‘)c ’ F ’ :’ commands , may c o n s i s t  of the f o l l o w i n g  th ree  types

of s t a t e m e n t s .  Note  t h a t  the s t a t e m e n t  for  each subblock to

be defined must be followed by the entire set of /“,‘, statements

for that subblock , which in turn must be f o l l o w e d  by the entire

rio t. of , ; statements for that subblock.

The sb statement denotes the beginning of a subblock

definition; the parameter ; : i4! ’ , z m c must be a valid subblock name .

F L — e i ~ i ” ’ ’ , • 1 [~~’ ,T ‘

The F’, statement is used to define a data element. The

parameter • i . v r - must be a valid data element name ; the
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pa rame te r  t .  . ‘ ; ‘~~~ 
• mus t be one of the following codes that

i n d i c a t e  the da ta  type of an e l emen t :

A A l p h a n u m e r i c  !, V Inver ted  po in t e r

Integer ,A ,A Alphanumeric array

Real hA Integer array
Pointer HA Real array

-I , ;‘ Inver ted a lphanumeric JH Pointer array
Inverted integer I” Text

F , :’ Inverted real

— ~~~;‘,:“ ‘ , . l~2 r ’;. —~~~
‘

The ,; ; s t a t emen t  is used to define a repeating group . The

parame ter i’~~~is~~c must be a valid repeating group name . The

parameters £,‘i~;c”i~~7 and c i  n : ” : e2  identify the data elements that

c o n s t i t u t e  the bounds of the r epea t ing  group ’ s membersh ip .  I f

the membersh ip consis ts of only one e lement , the form of the

statement must be !,‘ C -r ~, ,’ r n - ,~~~i f r ;u ,n e where cie .~”7 is the data

element name .
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Block-Type Defini tion, can Examp le

A user wishing to define a set of blocks which are to

contain personal information about each of the U.S. presidents

might spec i fy the follow ing block type :

SB-PERSONAL
EL’-SURNAM E ,A ,V
EL- Ft RSTNAM , A
EL-INITIAL ,A
EL-MONTHB , A
EL-DAYB , I
EL-YEA RB ,I ,V
EL-ST ATEB ,A , V
EL-STATEPTR , P
EL-HEIG}-IT,A
EL-PARTY ,A , V
EL-COLLEGE , A
EL-ANCESTRY , A , V
E L - R E L I G I O N , A , V
EL-OCCUP ,AA
EL-MONTJID ,A
EL-DAY D, I
EL-YEA RD , I
EL-CAUSE , A
RG-NAME ,SURNAME-INITIAL
PG-BIRTH ,MONTHB-STATEB
PG-DEATH ,MONTHD-CAUSE
SB- FAM ILY
EL- FATHER , A
EL- MOTHER , A
EL-WrFE ,A
EL-MONTHM , A
EL-DAYM , I
EL-VEARM , I
EL-CHILDREN , I
RG- MARR IAGE , WI FE - CHILDREN
SB-HISTORY
EL-ELECTION , PA
EL-ADMIN , PA
EL-CONGRESS ,PA
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2. The LOAD Modul e

The LOAD module allows the user to create data b l o c ks

and load them wi th v a l u es tak en f r om a car d .i:naqe data file (DF)

according to the forma t indicated by a data def inition (DL))

The LOA D module provides the following features :

The user can save DD ’s. A saved DD can be used a t a
later t ime to load another se t of da ta block s and/or dump
a set of blocks (see the description of the DUMP module
for a discussion of the data base dump process) . A saved
DD can be printed on request.

The names of the data blocks to be created can he specified
i n  the input data (i.e., in the D F ) , in the DD , or on a
user—supp lied file.

Since DD’ s are used in conjunction with block-type c i e t i n i -
tions , t h y  contain no information about data typ -’ ,
inversion sta tus or subb lock names.

Repeating group sizes (i.e., number of occur rences ) and
array sizes (number of words) can vary from block to block
as the user requires.

Commands of the LOAD Module

Four commands , ‘ 5!”, ‘5 .F, U , V,A ,A ,7-’ and [U HP , are supported

by the LOAD module for use in creating and maintaining DD’s and

f o r  i d e n t i f y ing  f i l e s  t h a t  a re  to be used during the data base

load process.

U. ‘ -i.’ / H : “ ‘ , 
/ ‘ fr:’ r t ~ n , ’ 1, - I , ’ U’~~P7i , ’

The li.”; b, ’ command i n i t i a t e s  the  data base load and i d e n t i f ie s

those files which are to be used as inputs to the process. The

p a r a m e t e r  I J fr , ..i” I ’ is ei the r the name of a DD a l r eady  stored on

the data base , or the name of a local file containing a DL).
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Other paramete rs include / “ : ,‘“, .  , the name of the local DF f i l e ,

and :‘ ! • . : “ . ‘ (optional), the name of -Lhe local file that contains

the names of those blocks which will be created and loaded .

The ~~~~~ SF command causes a DD , ex is t ing  on a local f i l e

identified in the most recent US!’: command , to be stored on the

da ta bas e so it may be invoked in a subsequent data base load

(i.e. , subseq uent “5!” command). The parameter 1H~~~. mus t be

a 1- to 8-character alphanumeric string beg inning wi th a letter.

The ‘:.‘S ’F command causes a previously saved DD to be

removed f rom the da ta base.

The ZF?Vi ’ command causes a previously saved DD to be

pr int~ d.

Data Definition Statements

A data definition (DD) may consist of nine types of state-

ments ; these are discussed below.

The T Y I F stateme nt indica tes tha t data b locks  to be loaded

according to the current DD are of block type H’,:” , . The H’!!’,’

statement must precede all other statements of a DD.
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‘1’ ‘ 
~~~~~ i i ’ . : ’ :

The ,~ ! “ ‘ ,~ ‘T’ sta t emen t , in which the parameter ‘ ,~~~~~~/ 1 7 is a

positive integer less than or equal to 80, indicates the length

of  the  da ta  in each of the DF card images . Thus the  s t a t emen t

.~!“S,i’ 
P 

~ would indicate that data to be loaded are contained

in Column s 1-50 of the DF card images; Columns 51-80 may contain

information such as comments and end punching . If a FF10!’?

statement is not present in a DD , a d e f a u l t  l eng th  of 80 w i l l

be used. When a [‘F ‘ . F? statement exis ts , it must immediately

foll ow the ,‘Y/’!” statement.

The / [‘0 ‘F. ‘ ‘  sta tement must be the next statemen t to appear

in a DD. It indicates the set of data blocks that arc to be

created and loaded with DF data. The names of the data blocks

may be i ncluded in the st atemen t , or they may be submitted

separately with the DF or by way of a user file:

If the names are included in the [‘!- : ‘!‘S ,’ statement, they

mus t be spec i f ied in the orde r in which the blocks are to

be cr eated and loaded , and they mus t be sepa rated by

commas. For example , !‘F’U’!’.’C.’ FL’. ‘Fl , i” ,’, ’SA ,’ , !‘- ‘. s-: ’
If the names are included in the DF, the form of the

~
‘ ,. . ‘~-:,s, ’ st atement must be either I ’h ’C!-d’C ‘nd ”; where •ne’: is

a posit ive integer indicating the number of blocks to be

loaded , or H” ‘/‘:.sC ‘- IL ’ , i.n which case all blocks named in

the DF will be loaded.
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If the name s are included in a user file , t he form of the

statement must be either .~‘F 
. ‘ ,“ .‘s . ’ ‘:,“ in whi’O case the

first ‘ s ”  blocks named in the !,1 . : ~~i ”. .  f ile (identified in

the -‘‘F command) will be loaded ; or J , ~~
’)(’/” , ,’ , A ,’? in which

ca se a l l  b locks named in the !!. , ;- ‘ . ‘ file will be loaded .

The :“ ~ . ~~“ file is a card image file , one block name per

card image , Columns 1—8.

The - ‘F’ - statement causes either a new card image to be

read f r o m  the DF fi le , or a specified number of columns of the

current DF card imcage to he skipped (i.e. , i gnored) . I f  the

parameter •~~h’1 . is omitted , a sk ip to the beg inn ing of the

next DF card imaqe is performed ; if ‘ .‘ ‘
~~ 

. ‘ ‘  is a positive

integer , that number of columns of the current card image w ill

be sk ipped .

This statement must be used to load single-valued numeric ,
S /

alphanumer i c , and pointer data elements. The parameter • 7 . ,’ :“o ’

must be a data element name as it appears in the block—type

def inition , and the parameter 1, ’ .’ must be a positive integer

indicating the columnar width of the data value. For example ,

if the data element WEIGHT is a 7—character value for each

block to be loaded , then the sta tement W F ,’ ,‘Il ’T S would appear in

the DO.

NOTES : (1) If • ( ~~~~- i ” . ’ = f~~7.
’ the data field within the OF will

contain the name of the data block (see explana tion

of the /‘k( ~~~ statement)
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(2) The ~~~~~~~~ 
. for a data element of type real may be

specif ied ‘ . 1. as in the F-conversion forma t of

FORTRAN ; for example , the statement ~ ‘ ‘  Z ’ ; F T  7 .

s i g n i f i e s  a 7 — c h a r a c t e r  v a l u e  h a v i n g  2 d iq it s  to

r i g h t  of the d e c i m a l .  Th i s  type of conver s ion

s p e c i f i c a t i o n  would  be used i f  the  decima l were

not in the DF. As in FORTRA N , i f  the dec ima l

exists it overrides the .‘ . 1. s p e c i f i c a t i o n .

(3 ) For data  e lements  of type po in ter , any SCOPE or

CPFMS permanent  f i l e  n a m e - - i n c l u d e d  in the DF as

par t of a cross-file pointer--must be parenthe-

sized and positioned just after the block name ; for

example , BLOCKA(pfn ,ID=id) and BLOCKB(level-3 ,

level-4 ).

- ‘  . ‘
‘ -‘ ‘:~ 

•

T h i s  s t a t e m e n t  must  be used to load a r r a y  da ta  e l e m e n t s .

‘I” e parameters -‘ i ’ , :” . and ‘in ’  ‘~~~ are as def ined in the

statement described earlier. The parameter . ‘ :
‘

. ‘ .“ - ‘ is

either a posit ive integer , indicat in .; the number of values

c o m p ri s i n g  the a r r a y ,  or an a s t e r i s k  ( * )  i m m e d i a t e l y  f o l l o w e d

by a posi ti ve integer , indicating the columnar width of that

da t a  f i e l d  t h a t  s p e c i f i e s  t h e  n u m b er  of v a l u e s  c o m p r i sin q  the

a r r a y .  For example , i f  the e l e m e n t  W E I G H T S  is to c o n t a i n  s ix

8-character values for each block to be loaded , then the state-

ment ~~
7- I 1I”S ~~~, “ would appear in the DO; but if WEIGHTS is a

var iable-length array for each block to be loaded, the statement
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-‘1’!! ’ 
.- , would appear in the DD. In this instance , a three

di~~tt i i. ’ld within the Dl” wi l l  spec i f y the number of values

comp r i s  m o  ~~i ;  I ~}1TS

This statement must be used to load data elements of the

t’.’ .S ” t ex t  . The naranieter .:‘‘ ‘ 7 ‘ .-n - ~ is the d a t a  e l e m e n t  name

is i t  l o j - e a r s  in  t he  b l o c k - t y p e  d e f i n i t i o n .  The p a r a m e t e r

is i t h e r  a p o s i t i v e  i n t e g e r , in d i cat i n q  the  number  of

cstracters comprising the text , or an asterisk (*) immediately

f ’llow ,d b’,’ a po~~i t iv c  i n t e ’4 e r .  Th i s  i n t e g e r  i n d ic a t e s  the

colamnar wiJ t : L of tha t data field that specifies the number of

characters compr isin l the text. For example , if the element

r-S~I ’ iP is to consist of 49 charactc’rs for each block to be

‘ i P - d , the ’ tb ,. statement /“., 11/ - j’ , ’ would appear in the DO; but

~f EQUIP is to consist of ~‘ariable-length text for each block ,

th’,-n the statement F.,’),’! ~~.‘ would  appear  in  the DO. In t h i s

i nstan ot ’ , a two—digit field in the OF w i l l  s p e c i f y  the number

of  c h a r a c t e r s  of t ex t  for  E Q U I P .

This statement must be used to spec i fy the number of

occurrences that are to be loaded for a repeating group; the

s t a t e m e n t  must  precede the DO s t a t e m e n t s  tha t  i d e n t i f y  those

elements which will be processed for the group in the current

da ta base load. The parame ter t ’ , ; ’ , : . “,‘e is the repeat ing group

name as it appears in the block-type definition. The parameter

n ’ r ”  is either a positive integer , indica ting the number of
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occurr ences of t ’ ; ’sv ’; ’ which are to be loaded for each block ,

or an asterisk (*) immediately followed by a positive integer ,

d e n o t i n g  the  c o l u m n a r  w i d th  of the  da ta  f i e l d  t h a t  s p e c i f i e s

the number of occurrences comprising the repeating - :r ’ i i p .

The - ‘H ; s t a t e m e n t  must  i m m e d i a t e l y  f o l l o w  the  set of DD

s t a t em e n t s  t h a t  i d e n t i f y  those e lements  wh ich  w i l l  be processed

f o r  a r epea t ing  group  in the c u r r e n t  execu t ion  of the  LOAD

modu le .  For every ~~~~~~~~~~~~~~ • .,‘. ‘ sta temen t (see d i s c u s s i o n

j u s t  p rev ious ) a p p e a r i n g  in a DD , there  mus t  e x i s t  an :, ‘ , ‘ , ,

s t a t e m e n t .

A d d i t i o n a l  I n f o r m a t i o n  on Data Loading

When the value for a data element in the DF is found to be

b l a n k , no val ue will be loaded . In the case of an array, i f

the values specification (denoted in the DD) is n (n’ 0) but the

number of non-blank values in the OF for that array is m (m<n)

then only m non-blank values will be loaded for the block

currently be ing processed . If an entire repeat ing group

occurrence in the DF is blank , that occurrence is ignored.

These actions have two effects:

The user wishing to load a value of 0 or 0. 0 into an

element (of type intege r or real, respectively ) cannot

merely leave the appropriate field in the DF blank. He

mus t provide the des i red value .
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An element of t h e  t vpe alphanumeric , t (‘xl , or pointer

cannot Pt ’ loaded (usi n i  the LOAD module) wi t:h a field of

all blanks. If a user desires t o  a c h i e v e  this result, he

m u s t  use the t .IP DA TE m o d u l e  a f t e r  he has  loaded the o ther

v i i  ues w i t h t he LOAD m o d u l e

D a t a  [)e~ i n i t i o n  and  l ) a t i F i l e ,  an E x a m p l e

The r e l a t i o n s h i p  be tween d a t a  to be loaded ( i . e . ,  the  OF )

and  the data definition (DO) is best shown by way of an example.

Hence , a coordinated sample , comprising a block type , OD and

OF , has been provided . A brief discussion of the example

to l lo ws a listin’; of t h e  OF.

B lock STATES

STATE ALPHA (Name  of the  s t a t e )
Y E AR A INTEGER (Year of admission)
‘SAPITA L ALPHA (Capital city )
PRESP’I’R POINTER APRAY (Points to blocks containing perso-

nal data regarding “native son ”
p r e s i d e n t s )

AREA REAL (Area in square miles)
AREARAN K I N T E G E R  (R a nk i n  a rea , 1-50)

P ’) f ’U l .  INTEGER (Population)
POPRANK INTEGER (Rank in population , 1-50)

ELECVOTE INTEGER (Number of electoral votes)
CITY ALPHA (Name of city) ~CITY and CITYPOP
CITYPOP INTEGER (Population of cit y )~~constitute the

repeating group
CITI ES
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Samp le Data Definition (DO)

TYPE STATES
RECORD 62
PROCESS 50
BN 8
SK I P
STATE 10
SKIP 5
YEARA 4
SKIP  5
CAPITAL 10
SKIP
PRE SPTR *2 ,10
S K I P
AREA 10
SKIP 3
A REARANK 2
SKIP 6
POPUL 8
SKIP 3
POP RANK 2
SKIP 6
ELECVOTE 2

SK I P
CIT IES *2
CIT Y 10
S K I P  2
CITY POP 8
SKIP
ENDRG
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Sample Data File (OF)

Tl’,~\t\S
1 8 4 5  A U S T I N

2 k  I ,0’.NIlO~ JOHNSONL
2~~7 3 3 9 . 4 5  2 11196730  4 26

12 3 2 8 0 2
j ) A l , l , I t S  844401

~N II . h 54 1 5 3
VokT ~ORTI1 ~93476
EL PASO 3 2 2 2 6 1
A’ . STIN 251808

~~~~~~ C u R .  204525
14 9101
127010

0 ,‘e’M N’l’ 117548
~
‘ 1 ~~ I N I A
I~~ ;I’.IA l7~~8 RICHMOND
/ ;I N G ’ r  J E F F E R S ( )  M A D I S O N  MONRO E H A R R I S O N  T Y L E R

‘,‘, I 55’ is
4 0 3 1 5 . 18 36 4 6 4 8 4 9 4  14 12

75- )kF” oLK 307951
R I C H M o N D  249430
‘IA. BEACH 172106
N i , , ’,I~ . ~~~~~~~~~~ 138177
HAMPTON 120779
H)k’I’SM )UTH 110963
ALEXANDRIA l10~~38
I ND I ANA
I N D I A N A  1816 I N D I A N A P .

U

~6 ’291.30 33 5193669 11 13

~ I N r ) I A w A P .  7 4 4 7 4 3
t u R f  ‘~A YN i-~ 178021
GA RY 1754 1 5
EVANSV ILLE 138764
SOUTH BEND 125580
H A M M O N D  107888
N H
N. H. 1788 CONCORD
1 P1 f HC E

9304.89 44 737681 42 4
0

WVA
W .  VA . 1863 CHARLESTON
0
24181 .7 3 41 1744237 34 6
0
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I n  the example  p rov ided , t he  DI-’ c o n t a i n s  da ta  for  50 b locks

(but to conserve spare only data for 5 of the 50 are shown)

These data blocks , one for each of the 50 states (note t h a t

the  s ta t e m e n t  -7: ~ i n  ~ i i DD indicates that block names - i r ’

w i t h i n  t h e  DF da ta)  , a r t ’  v a r iab l e  in len” ith  because  of the

varying size of the array PRESPTR and the varying number of

occur rences  of the  r e p e a t i n g  group  C I T I E S . For e x a m p l e , f o r

the block TEXAS there are two values in the array PRESPTt~;

for  V IR GIN IA the re are seve n values ; INDIA NA has no values ,

as in d ica ted by a zero in  the ‘ ;i~ ’ ,’ - field; Nil (New Hampshire )

has one value for PRESPTR; and WVA (West Vir ginia) , l i ke

INDIANA , has no va lues , again indicated by a 0 in the ‘ :~~~~.
‘
~~

field. For each block the number of values for PRESPTR is

found in Columns 1—2 of the card image following the one

containinq data for the elements STATE , VEA RA and CAPITAL.

The number of o ccu r r e n c e s  of  the  r e e  ~tinq group CITIES is

fo und , for each block , in Co l umns 1-2 of the card imaqc

f o l l o w i n g  the one c o n t a i n i i i ~ ‘Pi t a  f o r  AREA , A R E A R A N K , POP U L ,

POPR AN K and  EI~ECVoTI :s .  Thus  we see t h a t  TEXAS has ten

occur rences  of C I T I E S , ‘J I R G I N I A  has seven , I N D I A N A  has s i x ,

and N H and WVA have none , as i n d i c a t e d  by a 0 i n  the  c,

f id d.

3. The UPDATE Module

The UPDATE module allows the user to print , le lete , create ,

modify and add data for the active data base file. Several
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terms used in describing the individual commands of the UPDATE

module need to be def i n ed :

Data block name list ( !~~~ ‘:~~~‘ . ‘ ‘ ,)~~~~~ 
- The nani~’s , separated

by cnmmas , of one or more data blocks which are to be
processed (f o r  example , ~~~~~~~ !‘ ~

‘. ~~~~~~ R C ,-: ’ ) ;  a b lock
typ e  name bound in quotation marks (for example, “.~~~~~ , - “)

s i g n i f y i n g  t h a t  a l l  b locks  of i given t y p e  a re  to be
processed ; or H-2 indicating that all blocks in the data
base f i l e  are to be processed.  When the use r issues a
command i n  wh ich a block type name or - ,‘ ,‘, is spec i f i ed ,
he will receive a message indicating the number of blocks
which will be processed ; he will then be asked to verify
or cancel h is  comma nd.

Data block item list (i!, ‘o- - ” , )
~ 

- A subblock name ,
repeating group name , or da ta  e l emen t  name , or a comb i-
na tion o f these name s separated by commas ; f o r  example ,

Occurrence number list (o- ’’: ,~— , ~ r i  .
~~~) 

- E i t h e r  an i n t ege r ,
sl qn itv inq a repeating group occurrence number , or two
i n t ege r s  s epa ra t ed  by a hyphen , i n d i c a t i n g  a range of
o c c u r r e n c e  numbers , or a combina t i on  of these fo rms
st oarated by commas; f o r  example , ~

‘
,

‘ 
, 

“ - . , I , -

CaTliands of the UPDATE !lndul e

~~
-
~~~‘~~~~~~- ~~‘ . ‘ -~~‘ ‘ o ’ - ’ ’

~~ . ’ • .
~ ~

‘
~~

- ‘‘ :.~~~

Exanples:

PRINT BIAIX, KA (Print the entire contents of the data
block BUTCKA. )

PRINT BLLX KA , BLLJCKB/ELI (Print the data eltwnt EU of the data
blocks BUX~1~~ and BIXX KB. )

PRINT BLDQcA/EL1 ,EL2 , l~~l (Print all occurrences of the el~ t~nts ELI,

~iwJ F12 and the repeating qr~ up RG1 of the
data block BILCKA.)

PRINT BIL’X~~~ tEL5 , EL6/ 3,4 (Print the third arKi fourth occurrerx~es of
the el€~~nts F.L5 and EL6 of the block
BIJXKA. )

PRINT BLOCKA/I~~l/~ -6 , 8 (Print the third, fourth, f i f th , sixth, arid
eiqhth occurrer~~es of all data e1~~~nts inthe repeat ing q~~ up I~~l of t1’~ block BLLJCKA.)
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PRINT “BT1 ’/EL 5 (Print the data (‘Iencnt EL5 of all data
blocks of the block type }3T1 . Before the
request wi l l  be processed , the user w i 11
have to res~or~d to the question THERE ItRF,
nnn flT~TA BLLXIK.S ‘It) BE PIITLTSSED, SHALL ~J
CC*’-rrINuE?)

PRINT ALL (Print the entire contents of every i~it,a
block conta ined on this data base f i le .
As in the previous example , printing will
occur when an af f ir r r ~itive answer to the
question is supplied.

.
~~~ 

V~~~~~~~~~~~~~~/ ~~~~~~~~~~~~ .~~ -~

‘lb guard against accidental deletion of data , all ‘;-; ,~TP conm3nds ni,,ist

be verif ied before they are processed ; that is , the user is asked if his

intentions were properly expressed in his ‘L ’.’d~~ ’ command . The optional

asterisk (*) included at the end of the ccxtrnarKl signifies the user ’ s desire

to inspect the values of ttose it~~~ to be del eted prior to command verif i-

cation; the asterisk serves the sane purlx se as consecutive I - :~~.
‘ -

ominds.

E~<amples :

EElE~E BLCCKA (Delete the data block B[CCKA.)

DELETE “ BTl” (Delete all data blocks of the type BT 1.)

DELETE BLL’CKPI/ELl (Delete the elc~~nt ELi f rom the data block
BLOCKA ; if ELI is a neither of a repeating
group, al 1 occurrences wi l l  be deleted.)

DELE’FE BlOCK1V}~]l/ 3,4 ,6 (Delete the third , fourth , and sixth
occurrences of the repeating group I~3l of
the block BIJX~KA. )

DElETE BIflCK1½,/EL5,EL6/6_9/* (The va lues of the sixth through the ninth
occurrences of EL5 and EL6 will be printed.
The user will  then be asked to verify the
deletion.)
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Exairp I es:

CRI- A’li - RIA ~ !~\ H’rl (Cr’’ - i t~ 
- 1 n~~J di t .~ bi ’ ‘ r~ of hi v’~’, type

HTI g
~ , ‘~~ro i t  1, 1’ ek RLI CKA .

L ’~d;~’:’I BLi F~Io BI~ ~ IKh P’i i ‘ - i t  - i x ’k~; R!~ ~ K]\ and }IILX . 1<h
r ’  h1e~’r ‘ ; s ’  Ffl’I.)

L - ; l n :  ‘he ‘- c’OrrlTbafld ~~ o ;~’r ‘.~‘ i l l  ~s -  prorr~ited for those data

valuet -; he desl re5; i nserted into the dat- i hai~. ’ .

~UDI!-Y I1~~~~~ 1-:h1 (‘‘i t~- .~-;~-r will 1 0  i ronpt ~-d for a value
or ;~ ‘t ct ‘; -

i l ies which ~ . 11 be used
~~ ; t~ - n - ~ ;‘ i t  ‘n~ s of tJi ‘ lata el ~~~nt
ILl i i i  ‘ h~ b 1cx~k RL1~~KA.

~4)DIFY I~I 1X~KA/~~~l /3 (The tic rd x cuI -ncr of the repeating
;ro u. I’~Ci is to (~~~ ‘ n u d i f i t d .  The user
wil l, I~ c f’d f a new values for

n~~ ier ~~‘ I ‘uts in the
r ‘~ ~ at  i group. I f a \ ‘  i I for one of
tJ~~rse eleim~nts is not to I~ - mdified ,
t h e  the ;ic~-r -u~ t rtt -t~ end with the
not it na; ,,‘ ,~ m a t  r i d  at  a value . ‘lb
il iust~ ate , suppese RG1 consists of the
el~~rx~nts AA , BR - m d  CC. The uc ’r will
Ix - ask ‘d t ‘ j )ro v Lde a va lue for each of
Lhe~e v Ic~nents. I f  the va lue of an
e ieni tnt , say RB , is riot to be mdi fied ,
then the user must reslx’)nd with . ‘ , ‘ . )

t~VDI FY BLOCKA/EL3 , EL4 , EL5/* ( ‘J~ i~ va 1 ues of the three data elements
Will  ‘ [)~ inta ‘d , aixi t im e user W i l l  then
is  prompted for n~ .i values . If  a value
is not to be nodifod , the user merely
er lt( rs the notation -~~~~ instead of a
va lue . It one of the h ments , say
EL4 , was a n~~ther of a i’ ’ik’at ing group ,
tJi~’ user would be asked to provide a
value for every occurrence of EL4 since
no . • - ~ p7 1 was specified .
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-
‘ 1.’ ~ I Il , I

The .-~ 
‘ ‘ ccrtma,nd will add e i ti~ ‘ r a n~~i x ci irrenc’ t a i r’ ‘çí ì i rig ~roup ,

or a local ly defir ~ d data clement to a Pit i h1e~ k.  ‘~ m d i t  -~~- , i t  car: ; t o  n o r —

repeating group defined el~ i~ nts mus t Lx- r ’ad’ - h’’ ’..~ r- ’ o~ tht - ‘

whether or riot the data eh~nent has i x t , r : loaded l t ’ e~.’ioi5ly .

As with the ‘.‘ ‘ I ~
‘;‘ caiimarid the user of t~ u -~~‘r~ m nd w i l l  be

prompted for those values he desires inserted nt i ‘ka ’ - L i t , ~is~ - .

F~ arrples:

All) B1JX KA/ l~~l (Add a nc~ occurrence to the repeating
group RG1 of data block BIJXKA. The
user w i l l  be p narpted for elarent values
i n the riunne r desc r ilx�d for the ‘ ,

conTnard . I f  no value for one of these
eh,irtents currently exists , the user
must respond with the notation h’. ‘lb
illustrate, suppose RG1 consists of
the el~ rcnts AA , RB and J~. The user
will be asked to pro’.’ide a value for
each e l~~~nt. I ( the value for an
eiarcnt, say RB, does not exist, the
user responds with - ‘~

‘ . )

ADD BIs’FKA,/l rrVLl ,UXTL2 ( Add the locally defined data el~ nents
LLCEL1 and L(X1EL2 to block BIJXKA. The
user wi l l  be prcxipted for the needed
data values.)

4. The QUERY Module

The QUERY module allows the user to generate “hit ” files

( i . e . ,  f i l e s  c o n t a i n i n g  name s of da ta  b locks  s to r ed  on the

active data base file(s) that satisfy certain user-specified

criteria), and to print values retrieved from blocks named on

the “hit ” file.

Before  spec i fy ing h is “hi t ” file criteria , the use r mu st

already have activated the data base file(s) (as many as five
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‘ a ’.’ i t ’  in ii c m t - l )  n s ; n i  t i n -  f i l e  , m n i ’ i e m , ’ n t  command  ‘ A ’ A t ,~ ,~~~’ .

N u t e  t h a t  ‘n l y  ~~h i i e  It: the t VRY me ~u1e may the use r  s p e c i f y

rn i t  t h i n ~n ’  I i I - i t :  t he “ .
‘

‘~ ~~~~~ command . Mor eo v e r ,  i f the

c o - r  has m e r e  t t a n  one d a t a  l i:-n ’ f i l t  a ct  i v e  a t  the  t i m e  he

exi ts t h e -  ~!‘I RV modul e to enter another module , a l l  f i les w i l l

l i :  “ ;lt ’ ,t cti ’.’mt e j ” and t h e r e  w i l l  be no a c t i v e  f i l e  u n t i l  one is

s~~’ ’if ~~t -d in a subsequent [‘1[~ ,-’- -;. ’ ,~- command.

Cn~~~a nds of t h e  Q L k R Y  M o d u l e

.‘u i :P ’, rri od il e I-’ F command a l l o w s  a u se r  to i n t e r r og a t e

the active data base file(s) and to generate the initial QbERY

h i t  f i l e , or a r n - ; ’  h i t  f i l e  t h a t  w i l l  r e p l a c e  t h e  c u r r e n t  h i t

I ~e. The QVERY module 71,h’I corrjiand allows the user to

tr avl rSe intr a -~~iie and cross—file pointers. Beginnin g with

those data blocks ri imed in the current hit fi l e , the traversal

process may pro’-~ress throug h up t a  right different pointer

elements resulting in a new hit file. The Y ,h~’Y command

allows ,m user to generate a new hit f i l e  that is a subset of

the rirrent hit file .

‘i’he çrr-i~’,’ module also supports several auxiliary commands ,

,“,; ~F’ , ‘: . - , III  :‘ .‘ , ‘~ I’’ ’!; and !-‘ ; ;  7’~~L~ , which al low a user to

manipul at e hit files and to store QUERY commands on a queue

for subsequent execution.

Th e QU ER Y module  I . I:’T’h command allows a user to retrieve

values from data blocks named in the current hit file a I to

prin t these values in one of three report formats: columnar ,

row and simple list.
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QUERY commands may  be three 1 irs’s ion (a  li n~ n~iy c o n t a i n

as many as 80 characters). An ampersand (&) ente t - t - l  is t he

las t non—blank character of a line , indicates a continuation.

The ‘
~~

‘ ! ‘  command initiates generation of a hit file using

information contained in the active dat a base file(s). Note

that this is the only command that can generate the initi a l hit

file. if a hit file alread~.’ exists (resulting from a previous

F’. F,, ‘
~i~ ‘F’ or ,~~ [F’ Y command ) and i t  has  not been saved (see

the discussion of the , ‘ c ’rnmnan ’)  , jt wi I I be unloaded when

the new h it f i le is genera ted .

Accep tab le ‘~~~~ 
- ‘ ‘ c “ /  c ’  ‘ z for the  F’ F command are as

fo l lows :

(i) A relational expression , w r i t t e n  e i t h e r  as

‘ t ” ’  : - ‘ — : ~~ : ‘ - r :  ‘ ‘ :~~
in which case the r ‘ l i t  iona I operato : must be 
. 1, ~~~~~~~~~~~~~~~ ‘‘ .

or .‘ I ” ~- . : : 7 ~ :, -

in w h i c h  case the  ~ p er at or  . h T .  i n di c a t e s  t h a t  o n ly
va lues  w i t h i n  t he  r ange  d e f i n e d  by :1 .‘ and ‘ i

’

i n c l u s i v e  w i l l  be cons ide red .
Note t h a t  i n  a r e l a t i o n a l  expres s ion  the  p a r a m e te r

‘ f ~ ’~~”- - mus t  be the  name of an i n v e r t e d  d a ta  e l e m e n t ,
and that whenever ii value is alphanumeri c i t must ic
bound in quote marks (“).

(ii) A block t y p e  expression written is

• b~’
where ~, ~~“ is the name of a block t ype stored on the
active data base file(s).

( i i i )  The name of a saved hit file.
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( i v )  A l i s t  of d a t a  b lock  names separated by commas. The
list must beg in and end wi th a slash; for example ,

-
. ‘I - -~ ~ :1 ’-’ ( / /

( v )  Any c o m b i n a t i o n  of e x p r e ss i o n s  I i )  t h r o ugh  ( i v )
connec ted  by t he  Boolean o p e r a to r s  :‘  or . 0 - ’- .
E x p r e s s i o n s  may be enclosed i n  parentheses when i t i s
neces sa ry to al ter the norma l . 

S
.

’
. b e f o r e

precedence.

Examples:

I’OR H E I G H T  •GT . “ 6 F T . ”

FOR / L I N C O LN , K E NNEDY /

FOR HEIGHT •GT . “6FT.” .AND. FILEX .OR. /LINCOLN/

FOR SURNAME • BET. “ADAMS ” , “LINCOLN ” .AND. YEARB .GT .
1799

The c ’ ,:: , • : Y command a llows a user to genera te a new h it f i le

that is a subset of the current hit file (i.e., the f i l e

r e s u l t i n g  f rom a previous  ‘- ‘ F , CH -c ’
~F or : ‘A. . -”~ command).

If the user specifies a search on a non-inverted element , he

is given a message specifying the number of data block accesses

that must he made in order to satisfy the non—inverted search ,

and he is asked t o  vr’rify whether he wishes to continue the

search procedure . The user should be aware that non-inverted

searches may be qu ite costly and he should therefore act

accord ingly.

Acceptable : 7 ~~~~’ -’ l ,  • .~‘ - ~~~~ ey . hz for  th e ~~ i A L J F Y  command are as

fol lows:

( 1 )  A rclat ional expressioz~, as described for the Pc~,
command excopt that !‘:v~ can be the name of any
si ngle-va l ued , non-inverted data element.
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( i i )  Any combination of r e i d io riil expressions connected by
the Boolean oper it nI ’ :~ . 

‘ 
. or . (/  . The normal precc—

denct’ of - ‘ ‘ ‘  . before - “ ‘  . r a y  be altered by tncl osi ni
e x p r e s s i o n s  in  parenth eses.

Examples:

FOR HEI GHT .GT. “6FT . .AND. I-’TLEX (The  u s e r  t , ’ r s r i t e : ;  a
hi t  fi l e .)

Q U A L I F Y  Y EAR B . BE T. l 7 0 0 , 1 8 9 E ~ (Th e user ~ualifies the
hit f il ’ - u  ri~-rated Lv
the ahoy ’ F F c o r n t r a r ( l .

QUALIFY INITIAL .EQ. “
.‘ . “ (The hit file generated

by the :;m ,h’ IF ’ :” command
is qualified .

The ‘/i. - ’.” command a l l o w s  a user to traverse ~n L r a - f i l e  and

c r o s s — f i l e  p o i n t e r s .  Beg i n n i n g  w i t h  those d at a  b l o c k s  in the

c u r r e n t  h i t  f i l e , the t r a v e r s a l  p rocess  may p rog res s  t -h rough  up

to eight d i f f c r~-r ;t pointer elements and will result in a new hit

f i le. ‘l’he parameter ~~‘~~~~~~
-
~~ ‘:  is a list of up to eight pointers

separated Lv slashes ; for example , ,:“; ,~ I / P ,”F’ ,’ /1 ~“i’ .- .

If a cross-f ile pointer is encountered , the f i le poin ted

ou t w i l l  a lso  be p rocessed prov idi nq one of the f o l l ow i n g three

conditions is satisfied :

It  has been a t t a c h e d  w i t h  the f i l e  m a n a g e m e n t  command

• It has not been attached and does not have a password .

• It has not been attached and the user can supply the
appropria te password .

In the first two cases the processing will continue without

interruption. In the third case , the user w i l l  be prom pt ed for

the password.



Examples:

CHASE STATEPTR (Consider a data base conta in ing
information about the U.S. presi-
dents. Consider also that block
types ELECTION (containing a
pointer  PRESPTR) , PRES (containing
a pointer STATEPTR) and STATE are
stored on the data base. If the
current hit file contains two data
blocks , JACKSON and MADISON , then
this command will generate a hit
file containing the block names
SC and VIRGINIA.)

CHASE PRESPTR/STATEPTR (If for the presidents data base
the current hit file contains the
block names E1960, E1964, E1968,
El972  and E 197 6 (data blocks
containing information relative to
the presidential elections for the
years 1960-76) , then this command
will generate a hit file conta in ing
the names MASS , TEXA S, CAL and
GEORGIA.)

a,~~~”~ ’ ~~~~~~~

The SA VE command allows a user to assign a name to the

current hit file and to save the file for subsequent process-

ing ; the parameter lf~-i is the user-supplied file name . A

saved hit file can be referenced in a FOR command at any time .

The user should note that saved hit files (and the current hit

file for that matter) can become meaningless if the data base

file(s) is unloaded (via the ‘~‘,‘I1~ It ) command ) even though the

hit files may still exist.

U,V~~A IF

The UN,’m A VE command unloads the specified saved hit file

(Zf~i) and frees the name for reuse in a subsequent SA VE command .
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The .~
‘
,‘ ‘ , ‘ command returns the number of hits (i.e. , block

names)  on a spec i f i e d  saved h i t f i le ( ‘ ‘ , ) , or on the current

h i t f i l e  when the param eter ‘ ‘
~~~ ,- is omi tted f rom the command.

The ~~~~~ command a l lows  a user to s u b m i t  QUERY commands

and to have them checked for syntax and stored on a queue for

subsequen t execut ion.  Th is fea tu re enables the user to l eave

his termina l while i set of commands  is e x e c u t i n g .  A f t e r  a

command has been issued , each succeeding command will be

checked for syntactical validity (diagnostics are printed as

necessary) and will then be rtored on a command queue.

The E ’ .’ F’A~~ ‘II command ca uses the QUE RY modul e to execute in

sequence those commands w h i c h  have ac c u m u l a ted on the comma nd

queue as a result of the I -A ll command (see above). When the

last  command on the queue has been execu ted , QUERY waits for the

user to enter another command .

I F j V -
‘ ‘ 

.‘ -

The IF!’: command allows a use r to ret r i eve v a l u es f rom

data blocks named in the current hit file and to have these

values printed either on his termina l , on a report file , or at

both destinations (see the discussion of the auxiliary command

i ’I~”! ’ ( ,’Y’). In addition , the I I ~TN’I’ command allows the user to

57



p e r f o r m  simp le ar it hme tic opera t ions ; to sor t , average and

sum ; and to s p e c i f y  an outp u t form at of ei ther colum nar , row ,

or s imple l i s t .

The parame ter ;~~~~~
- ‘
~~~~~~ .y - ‘  may consist of up to three items

written as

-
. 

‘-J 
‘

-‘ j’ -

where the i tem ‘7 ’ :~~” . -

,
’ ,‘~ ‘r .  ident i f ies those e n t i t i e s  which  are

to be p r i n ted , and “ r”~~~ and r’ :~r - - deno te a report fo rmat

and sor t spec i f icat ion , respectively. A more detailed descrip-

t ion of the three  ;‘ F - ’ r t : ’: , ‘ - items follows :

- I f  the  r epor t  f o r m a t  is to be a s imple
list , then “ t - ’ - . ,-~~ must be omitted from the ; - i ’

~~~~~t ’  c ’~’ .
If a columnar report format is required , , .“ ~ must be
the designation I ’ ;  ‘~~ ‘ ,i in wh ich ca se data values w i l l  be
pr i nted in colum ns (up to f i v e  for  the user ’s terminal;
ei ght fo r the report  f i l e )  and those data element names
spec i f i ed  in  the - l ~~~u’ L i . ’’ will appear as column head-
ings .  I f  a row fo rma t is r equ i r ed , ‘c i ” ~- z ’ m u s t  be the
designa tion LV F WO in which case values will be paired
w i t h  the ir da ta e lement  names (f rom ~‘luz ” — 

‘
‘ ‘)  and

printed in row fashion (up to three pairs per line for
the terminal; five pairs fo r the report file).

- The following entities may appear in
an ~:? ~~ - z ~~~ 

‘ - . - t . ’ ‘ -F (denot ing data  base name ), It” (denot ing
block type name ), [IN (denot ing data b l o c k) , data element
names and repeating group names as they appear in the
block—type defini tion , and parenthes iz ed a r i thmet ic
operations involving two valid data elements. (The two
data elements of an arithmetic operation mus t be of the
same block type and must be sin gle-valued and of type
numer ic ;  i f  repea t ing  group elements , they m u s t  be
members of the same repeatin g group.) An arithmetic
operation is written as one of the following:

i --n 2 .-I,n ~~-‘~ . - ‘
~~) Sum of - t r z ’ r i , - I  and ( I ~ i , z r n’ .’

(~ tn -zrr u’l — ~ ‘ ‘
~~ i - ~~ ’~~. 2)  D i f f e r e n c e

(,Z ~~a ’m’ I ~ c ‘ n - v~~’ 2 )  Product
( c ’ 1 ~i o ’  2 / ~ 7nir’i ~ - ) Quot ien t

where . /~ i ip’r ) and eI~ i -xPv , ’ are valid data element names ;
the names need not appear as individual data elements in
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g _J —.- -
~~

t he . ‘ I ’ , : ” .’ , ‘ . ‘ . I t  t he  sum a n d/ o r  av er a g e  of any  s i n g l e —
valued , numeric element is to be c a l c u l a t e d , t he  .-? ~ - “

may in clude the designations .“ “‘~ - ‘ -
‘
~~: i ”  ) a n d / o r  A~ ”’c i s : ~’- - ) .

E n t i t i e s  a p p e a r i n g  in  an  - ‘ .‘ ‘-  “ .~~~
‘ m u s t  be se p ar a t e d  by

commas.  When .‘‘: r ‘ .5 is specified in t h e  .“ .‘ ‘ 
• the

may i n c l u d e  o n ly  I - F , F’,” , [I ’. a n ( :  a n~~’t ~ of d a t a
element names; the dat i elements must he single—v alued
and must either b - non—repeating group e l e m e n t s , or
members of the same repeating iroup.

- The optional parameter . ‘ r ’ ’ : ‘ :  • is
valid only when .

‘ ; (‘ .
‘ is specified in the :‘ - - ‘ . . The

i d e n t i fi e s  the ascending (i.e., ‘71; !! ) or
descend i ng ~

‘ 
-~~ 

- o r d e r  in which a set of data elements
will be sorted ; those elements named in the ,Q ” ’

must also be named in the ‘ ‘
‘: .- - ‘  1 ‘

. - ‘ . A ‘ u ,” ’ -
~~ - ‘ must be

w r i t t e n  as

[i) F , ” F . ’ (
.
~ /~‘ ;F7 .. I

~
. ; L_

~
: :
~:.:1 -

whe re e ’~~~,”- ’ ,‘ and Z - ~~” ’ .’ are element names. When more
t h a n  one sor t  is s p e c i f i e d , the f i r s t  ( i . e . ,  ‘ .. :“ - 5 )  is
the most significant. The brackets ( ( I )  indicate that
th e user  must mak e a choice  be tween the designa t ions
F !  ~Y and -~ I~~; for example , 0911 1FF ~~7 

F r : ,t! A A , :i F :’ .

Examples :

(1) The command PRINT IN COLS WEIGHT , LENGTH , COST will
r e s u l t  in  the  f o l l o w i n g  a r r a n g e m e n t :

WEIGHT LENGTH COST

300 4 0 0  500
f 1)  70 800

700 60 90

(2) The command PRINT IN ROWS LENGTH , WEIGHT , COST,
DEPTH , AREA w i l l  r e s u l t  in the f ol l o w i nq a r r a n g e m e n t :

LENGTH : 400 WEIGHT: 300 COST: 500
DEPTH: 400 AREA : 600

LENGTH : 70 WEIGHT: 60 COST: 800
DEPTH : 100 AREA : 400
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( 3 )  The co mmand P R I N T  W E I G H T , LENGTH , COST w i l l  r e s u l t
in the following simple listing:

WEIGHT 300
LENGTH 400
COST 500

WEIGHT 60
LENGTH 70
COST 800

5. The STATS Module

The STATS module furnishes the user with statistics aL

the various data blocks , b lock  ty pes , data defin itions i:- -~

in ’.’ er t e d  da ta elements (i.e., the keys) stored on the a-:’t~~ve

data uase. After he enters the STATS module , the user

i nformed as to how many data blocks , block types , data l e f i n i -

tions and keys are included on the data base; the user may

then re~ uest more detailed information related to each of

these items.

Commands of the STATS Module

Eiuh t commands , F!’’.S “ .7 , 5 , 1 , - ‘v , !‘ ,“ ‘, .; v , , -
‘

‘-OY , ‘:,1’ Yr ~,.~ ’, I F , ’ , ‘1’ :’.’ ’ and .7 ‘F’ , are suppor ted by the

STATS m o d u l e .

“ ‘ ‘ ‘ 1 ~

The - F’ ; - ;  “, -
~~~
‘ command a l l o w s  the user  to p r i n t  the names

of the data blocks of a subset of the active data base. The

parame te r i • 1, _ c ’ ‘
. ‘ consi sts ei ther of one or more block

ty pe names , separated by commas; or of the word A~~~,
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indicating that the names of a l l  d a t a  h 1 o ’ k : -  on the active

da t a  base f i l e  are  to be p r i n t e d .

E x a m p l e :

DBNAMES PRES, ELECTION (Print the name n of all blocks
of t h e  LI ovk type PRES and t he
b lo ck type ELECT I (L.

The !‘T’ .”I command allows the user to obtain an octal

:~rintout of the data blocks for a specified subset of the

a c t i v e  da ta  base .  The p a r a m et e r  / 4 -”: - ‘ ro i st  be e i t h e r  one

o r mo re block n ames , separated by commas; or  the names , each

enclosed in quote m a r k s  and separated by commas, of one or

more b l o c k — t y p e  d e f i n i ti o n s~ or ‘F. -’ , indicatin o that all

blocks on the data base file are to be printed.

Exampl es :

DBDU M P LINCOLN ( P r i n t  the  c o n t e n t s  of the  da t a
block named LINCOLN.)

DBDUMP “PRF.S”, “ELECTION ” (Print the contents of all
block s of b lock  ty pes PRE S and
E L E C T I O N . )

The !4 ,’ V A . Y/’ ,~ command ailows the user to print the names

of the block-type definitions stored on the active data base;

the number  of da ta  b locks  is p r i n t e d  a dj a c e n t  to each block

ty pe name .
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The S : .‘F-~ -
‘ command allows the user to print the names

of the data definit ions stored on the active data base.

The ‘i ’ .~.
’.5 Y ,’7 command allows the user  to p r i n t  the name s

of the inver ted data e lement s (or keys ) stored on the ac ti ve

da ta  base.

F E Y - A ’ ;  ~[-O F -  s : ’ - . : e c ’

The ~.‘ “F7~ ,‘E’ command allows the user to print the number

of val ues , the lowes t va lue  and the h iqhest  val ue , for a sub-

set of the keys stored on the active data base. The parameter

‘ c . : : ’~~- ’ . ’ ’  mus t be either one or more names , separa ted by

comma s , of the keys whose ranges are to be p r i n t e d ; or ‘LJ

in d ica ting tha t the ranges  of a l l  keys are to be p r i n t e d .

The ~F Y, ’ “I command al lows the user to p r i n t  a l l  values

for a subset of the keys stored on the active data base. The

nirameter F . ~~~ . .-~~ - 
- - ‘

~~~
‘ mus t be e ither one or more name s,

sepa rited by commas , of the keys whose values are to be

prov ided , or . -~~,‘ ! , indicating that the values of all keys are

to be p r i n t e d .

~: “ ;.-

The S A l ’! ”  command allows the user to print the date and

time at which the active data base file was created , and the

date and time at which the file was last compressed.
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6. The DU MP Module

The DUMP module allows the user to dump the contents of

da ta b locks  on to a ca rd image f i l e  (DF ) forma t ted as described

by a da ta  def in i t i on  (DD) . The DUMP modu le  provides  the

following features :

The use r ca n save DD ’s.  A saved DD can he used a t a
lat e r  ti me to dump another  set of b locks  and /or cre ate
and load a set of b locks .  (See the desc r ip t ion of the
LOAD module  f o r  a d i s c u s s i o n  of the  da ta  base load
p r o c e s s .)  A saved DD can be p r i n t e d  on r e q u e s t .

The names of the data blocks to be dumped can be speci-
fied in the DD or on a user—supplied file.

The amount of space allotted in the DF for repeating
uroups and a r r a y s  can v a r y  from block to block depending
on the number of occurrences in the repeating groups and
the number of values in the arrays.

Commands of the DUMP Module

/ ‘, “ - , /~~
‘ 

~~
, [ .,l c I

The 7 ’ F command init~~~tes the data base dump and identi-

fi es those files which are to be used in the process. The

parameter I/’ ,‘-‘ is either the name of a DD already stored

on the data base , or the name of a local file containina a DD.

Othe r pa rame ters inc lude  1”~. v’ , the name of the local DF

f i le , and f , 1 :v’ c (optional), the  name of the  loc al f i le tha t

con tains the names of those blocks to be dumped.

/ / . ‘ 1 ’ ’

The OA VI-,’ command causes a DD , existing on a local file

iden tified in the most recent °0/-,’ command , to be stored on the

da ta base so it may be invoked in a subsequent data base
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dum p ( i . e . ,  subsequent idE command). The parameter ddn orr i e

mus t be a 1- to 8-character alphanumeric string beginning with

a l e t t e r .

The “.V,-~S FE command causes a previousl y saved DD to be

removed from the da ta base.

/ 15 U’t’

The F ‘.2 command causes a previously saved DD to be

printed .

Data  D e f i ni t ion Sta teme n ts

The FYI !’ statement indicates that data blocks to be

dumped according to the current DD are of block type !tsz ’-n’ .

This statemen t must precede all other statements of a DD.

“i’  ,‘i . ! . ‘ 5 ; ’ 1

The J~/~,’ ’ , ,17 5  sta temen t , in which  the parameter  ~~~ s ; t k  is a

positive inte ger less than or equal to 80 , indicates the

length of the data string in each of the DF card images. Thus

the statement  !I’F” F 1 1 50 would indicate that the data being

dumped is to be contained in Columns 1-5 0 of the DF card

images. If the HI’,’ ’k P  statement is omitted from a DD , a

default length of 80 will be used . When a RE ’ORI’ statement

exis ts , it must immediately follow the T Y P E  statement.
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The I’ll ’ - ’ ‘E d, ’ s t a t e m e n t  m u s t  be i n cl u d e d  i n  a DD.  I t  ind ~-

c a te s  the  set of d a t a  b l o c k s  whose  v a l u e s  a r e  to be durnV’d to

the  DF. The name s of the data blocks may be included in th-

statement , or they may be s u b m i t t e d  s e p a r a t e l y  by way of a

u s e r  f i l e .  The user  may request  the  dump i n q  1 a l l  h i o ~~k s  of

the type s p e c i f i e d  in the l Y l E s t a t e m e n t .

I f  the names  a re  i n c l u d e d  in  the El ’ ‘F , ’;’ s t a t e m e n t,  t h e y

m u s t  be s p e c i f i e d  in the o rder  in  wh i ch the  b locks  a re  to he

dumped , and they mus t  be separa ted  by commas .  Fo r exa mp le ,

. if the names are included in a user file, the form of the

sta temen t mus t be e i t h er IF - ‘F, :: ’ s- . ’ in which case the first

,~~“: b l o c k s  named on the  /1 .- “ -  f i l e  ( i d e n t i f i e d  i n  t he  ‘ ‘F:

command) will be dumped , or !l ’~~ ’!” ,”S ,~ i, [. in which case all block~

named on the ~,; ‘ - ‘-‘ f i l e  w i l l  be dumped .  The /1 :‘~c f i l e  is

card image file , one block name per card image , columns 1- 8.

I f  a l l  b locks  of a c e r t a i n  type (as  i n d i c a t e d  in  t h e  ,“ Y i  F

statement) are to be dumped, the form of the statement must be

~-; ‘; ‘ l:, ’ , ’ 711. and no /l~ ,- ; ” file need be specified in the

command .

The :1;]! sta temen t either causes the current card image

to be w r i t t e n  to the DF f i l e , or causes a specified number of

columns of the current DF card imaqe to be skipped (i.e.,

ignored). If the parameter - ‘~~-‘~v - - - ‘ is omit ted , the card image
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built in memory will be writ ten to the DF; if . o S . ’i; ~ is a

positive integer , that number of columns in the card image

b u f f e r  w i l l  be ski pped .

v’: ‘0 1- ’ ’  ~~
‘

This statement must be used to dump single-valued numeric ,

a l p h a n u m e r i c , and poin ter data elements. The parameter

must be a data elemen t name as it appears in the block-type

d e f i n i tion , and the parameter ~~~~~~~~~~~~~~~~ mus t be a positive

in teger indicating the columnar width of the data value to be

dumped.

NOTES : ( 1)  I f  . i ’ s v ’ . - — R , V , the data  f ie ld  w it h i n the  DF w i l l

contain the name of the data block being dumped .

(2) Data values of type real will be dumped in

either floating point format or exponential

forma t , depending upon which provides the grea ter

accuracy.

(3) If  a data elemen t of type pointe r consis t s of a

cross-file pointer value , the SCOPE or CPFM S

permanent f i l e  name w i l l  be included in paren-

theses in the DF immediately after the block

name : For example , BLOCKA (PE RMFILE S. ID~ ABCD )

for a SCOPE f i l e ; and BLOCKB (DDG 12O , DDG 12 O )

for a CPFMS file.
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1 ” - ’ ‘ ‘ 1 ~~ ‘ , ‘ 
‘
‘ . “

T h i s  s t a t e m e n t  mus t  be used when ar r ay  data  e lements  ar e

to be dumped . The p a r a m e t e r s  ‘ I s v ” ’ and . - are  as d e f i n e d

in the ‘
‘ : “  ~e

’ . v’  ‘ sta tement (see prev iou s descr iption ).

The parameter - ‘ : ‘ v is ei t he r  a posi t ive i n t e g e r , indicating

t h e n umb e r of val ues to be dumped f rom the a r r a y , or an

asterisk (*) immediately followed by a positive integer , m d i—

- i t i n g  the  c o l u m n a r  width of the field in the data that is to

receive the number of values that will be dumped f o r  the a r r a y .

‘ ‘ c ’ ’

T h i s  s t a t e m e n t  mus t  be used when textual data elements

are  to be dumped . The pa r ame te r  ‘ . - ,:‘ ~~ .“ 
‘
~~~ :“ . : is the  da ta

element name as it appears in the block—type definition. The

parameter - ’ S r .  is either a positive integer , indicating the

numbe r of tex t cha racters to be dumped , or an asterisk (*)

immediatel y followed by a positive integer. This inteqer

indica tes th e columnar  wid th of the f ield in the data tha t is

to receive the n umber of text charac te rs  to be dumped ; the

text  st r i n g  w i l l  be dum ped immedia te ly f o l l o w i n g  this  f i e ld.

0

This statement must ‘~e used to specify the number of

occurrences tha t are to be dumped from a r e p e a t i n g  g roup ; the

statement must precede the DD statements that identify those

elements which will be processed for the repeating group in the

current data base dump . The parameter rgna ”n ’ is the repe3tinq
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gro up name as it appears in the block-type definition. The

parame ter ., ‘ ‘;  ‘ ‘ is either a positive integer, i n d i c a t i n g  the

number of occurrences of i’ .’ .; ’o  - which are to be dumped for  ea ch

block , or an asterisk (*) immediately followed by a positive

in t eger , denotin g the columnar width of the field in the data

that is to receive the number of occurrences that will be

dumped from the repeating group .

The ‘;1-l- ~ sta temen t must  immedia te ly  f o l l o w  the  set of DD

statemen ts tha t ident i f y those eleme nts w h i c h  w i l l  be processed

fo r  a repea ti ng g roup in the cu rre n t execut ion of the DUMP

module. For each ~‘ :  sa-: - ‘ ,-o’~ 
- - ‘ statement (see previous para-

graph ) of a DD , the re must  e x i s t  an EN [’F~ ’ statemen t.

Add itional Information on Data Dump ing

When the val ue fo r  a data element to be dumped exceeds i ts

1.’: - ‘ specification in the DD, the corresponding f i e l d  in

the DF will be fille d with asterisks (*‘ s ). When the number

of values in an array (or the number of repeating group

occurrences) is greater than its i’a ’ a!’ - .  spec i f ica t ion in  the

DD , excess values in the array (or repeating group occurrences)

w i l l  no t be dumped but an appropr i a t e  messa ge w i l l  be p r i n t e d ;

if t! e number is less than the : :ic’~~ ‘, exces s fields in the

DF will be blank-filled and a message will be printed .

F i n a l l y ,  when no value has been loaded for an elemen t that

is to be dumped , the correspondin q field in the DF will be

blank-filled and a message will be printed .
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Sample Data Defini tion and Data File

The relationship between the v a l u e s  to be dumped to the

data f i l e  (DF) and the data definition (DD ) is best shown by

way of an example. Hence , a coordinated sample comprising

a DD and a DE’ e n s u e s , followed by a bx ief discussio n of the

sample. Assume da ta elements in the DD (i.e., STATE , YEARA ,

e tc.) are as defined in the block type STATES which was

provided in the ear lie t discussion of the LOAD modu le.

Sample Data Definition (DD)

TYPE STATES
PROCESS A R I Z O N A ,OHI O ,V ER MONT ,RI
STATE 10
SKI P 5
Y E A R A  4
S K I P  5
CAPITAL 10
S K I P
PRESPTR *2 ,10
S K I P
AREA 7
S K I P  3
A R E A R A N K  2
S K I P  6
POPUL 8
S K I P  3
POPRANK 2
S K I P  6
ELECVOTE 2
SKIP
CITIES *2
CITY 10
S K I P  2
CI TYPOP 8
S K I P
EN ORG
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S~~~~le Da~~~~~~~~~~~~~)

A R I Z ONA 1912 P H O E N I X
U

139 09. 6 1772482 33 6
2PHOE N IX 581562

TUCSON 2 6 2 9 3 3
O H I O  1803 COLUMBUS

7 G A R F I E L D  GRANT H A R D I N G  H A R R I S O N  HAYES M C K I N L E Y  TAET
41222. 5 35 10652017 6 25

9 C L E V E L A N D  7 5 0 8 7 9
C - F L F M B U S  5 4 0 0 2 5
C I N C I N N A T I  4 5 2 5 2 4
TOLEDO 383818
A K R ON 2 7 5 4 2 5
DAYTON 243601
YO UNGSTOWN 139788
CANTON 110053
PARMA 100261
VER MONT 1791 M O N T P E L I E R

1C O O L I D G L
9609.38 43 444732 49 3
0

1790 P R O V I D E N C E
0

12l4.d3 50 949723 29 4
IPROVI DENCE 179116

In  t h i s  e x a m p l e , v a l u e s  of f o u r  d a t a  b l o c k s  ( A R I Z O N A ,

O H I O , VERMONT and RI) of the block type STATES have been

dumped to the DF. The firs t card image for each block

contains val ues for the data elements STATE , YEARA , and

CAPITAL (e.g., V e r m o n t , 1791 , Mo ntpelier). The second card

image con tains values for the ar r a y  PRESPTR; preceding the

values is a two—digi t field containing the number of values

in PRESPTR (e.g., OHIO has the seven values Garfield , G r a n t ,

H a r d i n g ,  H a r r i s o n , Hayes , M c K i n l e y  and Taf t , w h e r e a s  VERMONT

has only the value Coolidge ). Since neither ARIZONA nor RI have

had na tive-son Presidents , their second card images contains

zero in columns 1— 2.
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The third card image of each b lock contains values for

the elements AREA , A R E A R A N K , POPUL , POPRANK and ELECVOTE.

Val u es on the fourth card image and those that follow for

the repeating group CITIES are dumped , one o c c u r r e n c e  per

card image. (In effect , each card image contains values

for the elements CITY and CITYPOP. ) Preceding the values

for the first occurrence is a two—digit field indicating

the number of occurrences of CITIES. Thus , for the block

OHIO there are nine occurrences of CITIES (designated by

the integer 9 adjacent to Cleveland); the blocks ARIZONA

and  R I ha ’.’e t wo and  one , respectively. The fourth card

i mage for the block VERM ONT , which has no C ITIES data ,

contains zero in columns 1—2.
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APPENDIX A

COM R A D E  P E R M A N E NT F I L E  M A N A G E M E N T  SY STEM

The C O M R A D E  P e r m a n e n t  F i l e  M a n a g e m e n t  S~~s t em ( C P F M S )

affords the COMRADE user/programme r a special file management

c a p a b i l i t y  not otherwise available under the SCOPE permanent

f i l e  s y s t e m .  U s i n g  CP F MS , t h e  u s e r / p r o g r a m m e r  is a b l e  to

limi t file access to those persons associated with a parti—

cil ar design project , only. This control is achieved by

cre atin g CPFMS files which may only be accessed fron within

a COMRADE application system.

FI L L — N A M I N G  C O N V E N T I O N

Eacb CPFMS file is assigned a u n i que f o u r — l e v e l  des ig -

na tion. The Li (first—level) name COMR is given to all

CPFMS fu r’s. The L2 (second—level) name is that of the

applica tion system with which the file is associated (for

example , IS DS). The L3 (third—level) name is that of a project

w i th i n  the a p p l i c a t ion s y s t e m  w it h w h i c h  t he  f i l e  i s assoc i a ted

(f o r  e x a m p l e , DDG 3). The L4 (fourth—level) name may be freely

c h o s e n ;  it is used to suggest the contents of the file ( W E I G H T S ,

for example ). The L2 , L3 , and L4 names  a r e  conca t ena te d ,

u s i n g  dashes , to form a unique permanent file name which can be

processed by the SCOPE permane nt fi l e  system. Each level name

may be compose d of as many as eigh t characters. The d e siy n ation

ISDS—DDG3—U SER S (with ID=CPFM ) typ i f i e s  the s t r u c t u r e of a

CPFM S file name.
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F I L E ACCES S CONTROL

CPFMS files may only be used within the appl ication

sys tem f o r  w h i c h  they  we r e c r e a ted; thus  o n l y  the L3 and L4

names a c t u a l l y  need to be submitted by the would—be user.

Two schemes fo r c o n t r o l l i n g  access to CPFMS files from

w i t h i n  ,ipp l ica tio ri systems are  provided——the pseudo—password ,

and the F ’il e—Ac cess— K ey /Fi le—Acc e ss—Lock (FAK/FA L ). Both

a t e  ass i~ ned a t the time the file is cataloged with in the

C PFMS system. If the pseudo—password is used , access to t ha t

f i l e w i l l  r e q u i t e  that the user submit a pseudo—password for

a check. I t the password s u b m i t t e d  by the user is identical

to the one assigned at the time the file was cataloged , access

~,s gra nted .

I f  t he FAK /F AL is used , the operation is mote complex.

Th e F’AL a ss i-~ned to a f :le consists or a 20—bit field , each

~it associated with a d i f f e r e n t  aspect of a project e f f o r t

( f o r e x a m p l e , the h u l l  design portion). The FAK assigned to

each COMRADE use t consists of 60 bits , o rganized into t h r e e

20— b i t f i e l d s  c a l l e d  s u b — F A K ’s. Each of ’ the t h r e e  sub—FAK ’ s

pe r t a i n s  to a d i f f e r e n t  level of file access: (1) Attach

wit h read permission only; (2) attach with read—write per—

mission ; or (3) a t t a c h  with purge p e r m i s s i o n .  Each  b i t  of

the 20—bit sub—FAK may itself be associated with a particula r

subse t of the project effort. Those sub—FAK bit positions

that correspond to the subsets that the user is allowed to use

w i l l  con t a i n  l ’s. Each of thr’ 2 0—h i t sub— FAK ’s will  be
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compared with the FAL of the file in question to determine

w h i c h , if  a n y ,  of these levels of file—access will be permitted

that particular user . The FAK/FAL check will be considered a

success (that is , access will be granted ) if the bits in the

user ’s 20—bit sub— FAK that correspond to the 1—bits contained

in the FAL are l’ s.



A P P E N D I X  B

DTNS RDC CHARACTER SET

DISPLAY CHARACTER PUNCH PUNCH 7—TRACK NOTE
CODE 026 029 TAPE NAME

IF
01FF

01 AAA 12—1 61
02 BBB 12—2 62
03 CCC 12—3 63
04 DDD 12—4 64
05 EEE 12—5 65
06 FFF 12—6 66
07 GGG 12—7 67
10 HUH 12—8 70
11 III 12—9 71
12 JJJ 11— 1 41
13 KKK 11—2 42
14 LLL 11—3 43
15 MMM 11—4 44
16 NNN 11—5 45
17 000 11—6 46
20 PPP 11—7 47
21 QQQ 11—8 50
22 RRR 11—9 51
23 SSS 0—2 22
24 TTT 0—3 23
25 UUU 0—4 24
26 VVV 0—5 25
27 WWW 0—6 26
30 XXX 0—7 27
31 YYY 0—8 30
32 ZZZ 0—9 31
3 3 000 0 12
34 111 1 01
35 222 2 02
36 333 3 03
37 444  4 04
40 555 5 05
41 666 6 06
42 777 7 07
43 888 8 10
44 999 9 Il
45 12 12— 8—6 60 PLUS
46 — — —  11 40 MINUS
47 *** 11—8— 4 54 ASTERISK
50 ///  0—i 21 SLASH
51 ( ( (  0 — 8 — 4  1 2 — 8 — 5  34 LEFT P AR
52 ) ) )  1 2 — 8 — 4  1 1— 8 — 5  74 RT PAR

77

Th~~~b4~1NQ PAL~I kLAJI,410T PiLI~~J
a — -



DISPLAY CHARACTER PUNCH PUNCH 7—TRA CK NOTE
CODE 026 029 TAPE NAME

IF
DIFF

53 11—8—3 53 DOLLAR
54 =-

~~= 8—3 8—6 13 EQUAL
55 20 BLANK
56 , , ,  0—8—3 33 COMMA
57 . . . 12—8—3 73 PERIOD
60 0—8—6 8—3 36 POUND
61 t 8—7 12—8—2 17 L BRACKET
62 0—8—2 11— 8—2 32 R BRACKET
63 ::: 8—2 COLON
64 “ “ “  8—4 8—7 14 QUOTE
65 0—8—5 35 U N D E R L I N E
66 !!! 11—8—2 12—8—7 52 EXCLAMATION
66 i i i  11—0 52 EXCLAMAT I ON
67 0— 8— 7 12 37 AMPERSAND
70 ‘ ‘ ‘  11— 8—5 8—5 55 APOSTROPHE
71 ??? 11—8—6 0—8— 7 56 QUESTION
72 12—8—2 12— 8—4 72 LESS THAN
72 12—0 72 LESS THAN
73 >> > 11— 8—7 0—8—6 57 GREATER
74 8— 5 8— 4 15 AT
75 \~~ 

12—8—5 0—6—2 75 REVERSE SLANT
76 A A ~~ 12— 8—6 11— 8—7 76 CIRCUMFLEX
77 ; ; ;  12— 8—7 11— 8—6 77 SEMICOLON
55 8—6 0—8—4 BLANK
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APPENDIX C

SAMPLE TERMINAL SESSION USING CDMS

DIALOGUE AT THE TERMINAL

(The numbers in parentheses at the right have been

provided to facilitate the discussion that follows).

NSRDC 6700 INTERCOM V4.4
DATE 06/ 04/ 76
TIME 12.23.10.
LOGIN ,C X X X Y Y Y Z Z Z ,1234567890 ,SUP ( 1 )

COMMAND- COMRADE , CDMS ( 2 )

COMRADE TIME: 12.24.16.
DATE: 06/ 04/ 76

REQUEST— DEFINE (3)

REQUEST— ATTACH ,BTDATA ,FRESIDENTSBLOCKTYPE ,ID=CABG . (4)

REQUEST- DATABASE ,N E WDB ( 5 )

REQUEST— CREATE PRES/BTDATA (6)

REQUEST— PRINT ~RES (7)

BLOCK TYPE-PRES

SUB—BLOCK 1-PERSONAL

ELEMENT 1- SURNAME ALPHA INVERTED
ELEMENT 2- FIRSTNAM ALPHA
ELEMENT 3- INITIAL ALPHA
ELEMENT 4— STATEB ALPHA INVERTED
ELEMENT 5- YEARB INTEGER INVERTED
ELEMENT 6— MONTHB ALPHA
ELEMENT 7— DAYB INTEGER
ELEMENT 8- PARTY ALPHA INVERTED
ELEMENT 9- RELIGION ALPHA INVERTED
ELEMENT 10- ANCESTRY ALPHA
ELEMENT 11— COLLEGE ALPHA
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SUB—BLOCK 2— FAMILY

ELEMENT 1— WIFE ALPHA
ELEMENT 2- YEARM INTEGER
ELEMENT 3- CHILDREN INTEGER

REPEATING GROUP 1— MARRIAGE
ELEMENT 1
ELEMENT 2
ELEMENT 3

REQUEST— CATALOG ,NEWDB ,USPRESDATABA SE ,ID=CABG ,AC=l234. (8)

REQUEST— LOAD (9)

REQUEST— EDITOR (10)

TYPE “ E D I T O R ”  UPON E N T E R I N G  COMMAND MODE.  A F T E R  SAVING
F I L E ( S )  AND LEAVING EDITOR , TYPE “CDt4 S” TO RETURN TO
THIS MODULE.

COMMAND— EDITOR ( i i )

..C S
ENTER L I N E S
TYPE PRES
RECORD 80
PROCES S ALL
BN 8
S K I P  2
SURNAME 10
S K I P  2
F I R S T N A M  10
S K I P  2
I N I T I A L  1
S K I P  2
STA’rEB 10
S K I P
YEARB 4
S K I P  2
MONTH B 10
S K I P  2
DAYB 2
S K I P  2
PARTY 10
S K I P  2
RELIGION 10
S K I P  2
ANCESTRY 10
SKIP  2
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COLLEGE 10
SKIP
MARRIAGE *1
W I F E  10
S K I P  2
YEARM 4
S K I P  2
C H I L D R E N  2
SKIP
ENDRG

..S PRESLID N

COMMAND- CDMS ( 12 )

REQUEST- ATTACH ,DATF ILE ,PRES 1DENTSDATA ,ID=CARG . (13)

R E Q U E S T —  USE P R E S L I D , D A T F I L E  ( 1 4 )

37 DATA BLOCKS C R E A T E D
LOAD COMPLETE

REQUEST— FILES (15)

*BTD ATA * N E WDB P R E S L I D  *D A T F I L E

i~EQUEST— U N L O A D , B TDATA , P R E S L I D , D A T F I L E .  ( 16 )

RSQUEST— QUERY (17)

REQUEST— FOR PARTY .EQ. “ REPUBLICAN” (1-s )

REQUE ST— HITS (19)

THER E ARE 17 H I T S ON H I T F I L E

REQUEST- PRINT SURNAME (20)

SURNAME LINCOLN
SURNAME JOHNSON
SURNAME GRANT
SURNAME HAYES
SURNAME G A R F I E L D
SURNAM E ARTHUR
SURNAME HARRISON
SURNAME M C K I N L E Y
SURNAME ROOSEVELT
S U R N A M E  TAFT
SURNAME WILSON
SU RNAME HARDING
SURNAME COOLIDGE
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S U R N A M E  HOOVER
S U R N A M E  E I S E N H O W E R
S U R N A M E  N I X O N
SURNAME FORD

REQUEST- QUALIFY STATEB .EQ . “OHIO” (21)

REQUEST— PRINT IN COLS SURNAME , F I R S T N A M , YEARB ,
R E L I G I O N  ( 2 2 )

S U R N A M E  F I RSTNAM YEARB RELIGION
GARFIELD JAMES 1831 DIS.CHRIST
GRANT ULYSSES 1822 METHODIST
H A R D I NG W A R R E N  1865 BAPTIST
HAR RISON BENJAMIN 1833 PRESBYT .
IIAYI ,S RUTHEFORD 1843 METHODIST
MCKI N LEY WILLIAM 1843 METHODIST

W I L L I A M  1857 U N I T A R I A N

k l ~ -uL - ; ’I’ — u1~DA’1’F. (23)

‘‘1ST- ~1ODI~~i IN~’ L N ,~~I [,SON/PARTY/* (24)

I ) A I A  H LO( F = LIN ) 1 , N

I ’A i’~ I i  RI. 1 h L  I C A N

LNI ’LR JA I UL- $S ( 2 5 )

VA I’A r~ LOL K = ~ I i,SOr~

NI I’~ RL ICA N

I- N I’ F N VALUE — D F r ~1~ H ‘ RAT I C ( 26

N1 ,~ UEST— H~IN ’I WILSON (27)

L)AFA [31,u( K ~ ILSON

SUHNAM I’~ WILSON
F I R S T N A M  WOODROW
I N I T I A L
STATEB VI RG I N I A

1856
MONTUB D E C E M B E R
DAYB 28
PARTY DEMOCRATIC
RELIGION PRESBYT.
ANCESTRY ENGLISH
COLLEGE PRINCETON
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~~~ R E P E A T I N G  GROUP M A R R I A G E  ~~~
W I F E  E L L E N  0CC—i
YEARM
C H I L D R E N
W I F E  E D I T H
YEARM 1 91 4
C H I L D R E N  0

END NI J’ FAT IN’ ; k

REQULS’l’- OUTPI T,F I L E  ( 2 H )

RL2LIEST— PR INT ALL (24)

THERE ARE 37 I)ATA Bu)rK:; TO BE I N ’  I SSED.
SHALL W L  iN IIN~’ F,?— y~~

REQUEST- LND ,670u (3 1 )

kl - _ EST— ‘-X I (32 )

.‘~~~~~;
‘
~~~ LOG()~’I ( 33)

(I ~A 5 3 . ‘35 -

.000 .-~~~~~‘
‘

SS 55. ‘70 sEC
1 ~‘r. SY~’

,’i’ I. M C ‘~ T S .82
‘‘- N N I  I~ ( ~~ . i $ •

C’ N N ~ ‘~F l  I M t  0 tI }~~ . 4 M!~~.
0~ 04 7’ I . r . a  I ’ OUT ;‘r 1 3 . 1 7 .14 .

~~~, ~ ‘N

~a. r “ I i  q :, in ” - I NTI N ) M ( i ) m d  • Fr - r S t i .  C -

proc’’dure ( 2 ) .  H i ’  wi shes to cr’~ m t a li t a  ba~;. r i r  i rn r n - i

i n t o r m d t l ’ )rl perta in ing t - the ~J n i t . d  S t it es Pres :)a’nts. F i r s t ,

he enters the DEFINE module (3) for the purpose of crea t inq a

block type . The input to the DEFINE module , i.e., the block

type definition , has been stored previously on a SCOPE

permanent file which the user now attaches (4). He indicates

that the local file name of the active data base (in this

case , the data base he is about to create ) is NEWDB (5), and
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he i n i t i a t e s  the block type  definition (6). The newly—defined

~-1oc . ty~ ”, P R E S, is prin ted (7) and the new data base , NEWDB ,

is ma ).’ ~. ‘ r m a n e n t  (8).

!‘ : 1( ~~id ‘iit a t I i c k s  onto the data base , the user must

j . ’a v ”  “ :~~~‘ ! I F I N I  mod il .’ and i’nter the LOAD module (9). Data

t~~ - i i  I . )  o n t o  th a ’ ijt ,j base exist , a l t h o u g h  the

in i on o • N is ) r a , t H . ’  DD , d e not . The user wishes

‘o er . t~~e ‘‘ - I s Ut) u~; i nq E D J ’ I ’ N  ( 1 0 ) .  He enters the EDITOR

- ~r ii t 1! ‘ , t,~~ .‘~~i ’  ‘ s in  ;a ’,’es .1 I i le (the DD) , and r e e n t e r s

n’ L A~ m l - ~ !r ( I 
~ 

) . TN ’ . i - t  i i i  in~ o r rn a~ ion descr thing he

• 5 •  P ’ •  s i  ~~~ ~ ~~~ is’s on a p e r m m . ’ n  I i 1. wh i ch t 1 . i ; ;e r

.‘ N. 13  t n t  ‘ ~~~. 1 - i ii, t n t ’  r it ~‘) 
i - , n. USE command ( 1 4 ) .

A t ’  • r ‘‘ i • i a ,  t , i ~ ;~ ’ r i , i s  r . ~.r’ suc- ’ .’ ;sIul 1 ,’ l ad.’ ) , N ’ ’

- r  1. . 1  ii i ri. . ‘ t i. rr , S 0 H ’  se I oLd 1 I i 1 .‘s t h .i i r .‘ St 1 1 1

• i ’ . .’ I 5 )  a n  i ‘ ‘ i i  I~ r 4 is’- ~; o I ‘ hos . ‘e no 1 in~~’’ t n . ’ . ) - ;  ( lb

H. - -  - *  en ’ • r s • N . • 1 k i ’ i - ‘lu !’’ ( 17) • His I i t  St i - .- r y ( 1 ~

-i ~~ ’.-S il ‘ - i ’s ” (1 4 ) ,  in ) t e - m ~ ing U i , i t  t a a r a ’ N a y . ’  ‘ ‘ ‘r i  17

N. I . H . !  - i n ~- r . ’sr l.’r ’ 5 .  He pi i”it s Ut.’ SU RNAM E of tt i .’se I r (’ - ’l—

i ’ f l ’  S 20). A t , t t 1 l  I ~~~
) ~~ T I  ~ l i i i ’  about t N ~~ Nepub! r a n  p r . ’ ; ; x —

r a • n t  s W t i ’  w • r  ‘ ~ - r n  i n  ut  t~~~, t . ’  ••nt ’’rs a ~H A I , I F Y  c ommand  ( 2 1 )

r i  r *’ ’ ’’iv .tS - i r e ) ’ ) r  t on t h i ’  ;;*‘ven G . O . P .  [3uckt’ye pr. ’ :;ib ’nts ,

I N , .  i n t n r m a t i o n  p r i n t e d  in  c o l u m n s  ( 2 2 ) .

Noting that some of the information regarding PARTY seems

to be in error , the user switches to the UPDATE module (23).

Specifically, he intends to modify the PARTY of those data

blocks named LINCOLN and WILSON (24). Remembering at the
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las t momen t , however , tha t Lincoln was in deed a Repu b l ican ,

the user cancels this part of the Update request (25) and

proceeds to correct PARTY WILSON (26). He now requests

that the entire contents of the data block WILSON be

printed (27).

Finally, the user , wishing to have a complete printout

of his data base contents , switches to the off—line mode

(which will result in his output information being written

to the Report File rather than to the user ’s terminal ) (28),

and then issues the request to print all data blocks (29).

After the request has been affirmed (30), the data blocks

are written to the Report File which is then routed to

Building 17 , DTNSRDC to be printed with a high—speed printer

(3 1).

His work completed b r  now , the user leaves CDMS (32)

and “logs out ” of INTERCOM (33).
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APPENDIX D

SUMMARY OF CDMS STORAGE CAPACITIES

MAXIMUM DATA BLOCK STORAGE CAPACITIES:

Number of data blocks on each file 2**53_ l

Numbe r of words in each data block 262 ,143

Number of blocks that may be saved at any one time

for reallocation 81 ,090

Number of full or partial data blocks that may be

contained in buffer at any one time 20

MAXIMUM INVERTED LIST STORAGE CAPACITIES:

Numbe r of inverted element lists per file 100

Numbe r of entries per inverted list element 173, 740

Numbe r of qualifying inverted list entries

per query 64 ,897

MAXIMUM BLOCK TYPE STORAGE CAPACTIES:

Number of block type s on each file 100

Number of data elements per block type 250

Number of subblocks per block type 8

Number of repeating groups per subblock 14

Numbe r of elements per repeating group 50 

——~~~~~~~~
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APPENDIX E

USE OF CDMS IN BATCH ENVIRONMENT

The COMRADE Executive was originally designed and imple-

mented as an interactive system. There arose , however , a need

to be able to perform large non—interactiv e jobs while operating

under COMRADE . Thus a batch capability was added to the

Executive .

The incorporation of a batch mode capability forced

several significant changes in the format of user input , data

and output results , the major one being the grouping of input

data as logical card records , one logical record for each

executed program that requires data. One record (the first

record) to indicate names of the procedures to be executed by

the Executive must always be included as well as any input

required by the PDL programs. In the case of CDMS , one addi-

tional data record , that required by the CDMS program , must be

included .

The input to CDMS consists of a series of cards containing

the CDMS commands to be performed . Commands in batch have the

same syntax as those issued interactivel y, the only difference

being that , under the interactive mode , the user may be

consulted about continuing processing or file disp osition.

CDMS , in batch mode , assumes the user knows what he wants ,

and attempts to respond fully to each command.
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A sample run follows:

job card (must have at least CM 61000)
char g e car d
COMRADE .
7/8/9
CDMS
SIGNOFF
7/8/9
ATTACH ,CDMSDB ,PRESIDENT SDAT AB ASE , ID=COMR.
DATABASE , CDMSDB
STATS
HELP
BTNAMES
D E F I N E
PRINT PRES
EXIT
6/7/8/9
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