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ABSTRACT 

The  rookh haven Nat ional  Laboratory Archive and Dissemination 

System (BNLADS) has  been designed t o  d e a l  wi th  t h e  record  keeping 

a s s o c i a t e d  wi th  a r c h i v i n g  and d isseminat ing  s e q u e n t i a l  f i l e s  through 

a computer network.. This  d a t a  base  management system (DBMS) i s  

implemented i n  a  h o s t  language t h a t  i s  a  s u b s e t  of PL/I which is  

capable  of running on a  v a r i e t y  of manufac turer ' s  equipment under 

t h e i r  r e s p e c t i v e .  o p e r a t i n g  systems. 

' . The s t o r e d  s e q u e n t i a l  f i l e s  t h a t  can be d e a l t  with by t h e  

BNLADS must be i n  c h a r a c t e r  mode (ASCII, BCD, E B C D I C ) .  The access-  

ing  of f i e l d s  must be  s p e c i f i e d  by a  'format d e s c r i p t i o n  which al lows ' 

f o r  forward p rocess ing  of f i e l d s  only.  The s t r u c t u r e  of a  CASE type  

s ta tement  a l lows f o r  a  d a t a  f i e l d  determining a  format  sequence from 

a s e t  of format sequences.  A d a t a  d e f i n i t i o n  language (DDL) .has 

been devised t o  d e s c r i b e  t h e  access ing  sequen'ce of s t o r e d  s e q u e n t i a l  

f i l e s  and i s  comprised of t h e  key words DO UNTIL GET I F  and END and . 

t h e  format s p e c i f i c a t i o n s  A F  and I wi th  t h e  FORTRAN, PASCAL o r  P.L/T 

a l lowable  syntax .  - 
A d a t a  model d e f i n i t i o n  (DMD), c a l l e d  i n  t h e  BNLADS, t h e  

p h y s i c a l  l o g i c a l  d e s c r i p t i o n  (PLD), g i v e s  t h e  u s e r  a  view of t h e  con- 

t e n t  of each s t o r e d  s e q u e n t i a l  f i l e  and con ta ins  



(.i) the  organizat ion c r e a t i n g  t h e  f i l e ,  

- (ii) the  l o g i c a l  f i l e  name, 

(iii) the  phys ica l  s t o rage  character  s e t ,  

( i v )  t he  v i s u a l  s t i c k e r  l a b e l ,  . 

(v)  any comments ,about t h e  da ta ,  

and ( v i )  the  DDL d e t a i l s  f o r  t h e  f i l e .  

The DDL requ i res  a l l  f i e l d  type references  t o  conta in  t h e  

f i e l d  name, s o  t h a t  t he  BNLADS can access a l l  s to red  sequent ia l  

f i l e s  by log i ca l  f i e l d  name and can w r i t e  s to red  sequent ia l '  f i l e s  

by s t a t i n g  t h e  l o g i c a l  f i e l d  name'without t h e  necess i ty  of r e f e r r i n g  

t o  forinats. 

The BNLADS i s  a r c h i t e c t e d . i n  a  s t r a t i f i e d  form i n  which the  

app l i ca t ion  programs (A?) a r e  b u i l t  on t h e  access'ing procedures. 

Below t h i s  l eve l ,  t h e  procedures'  become dependent upon the  compiler 

" implementation of t h e  hos t  language PL/I and t h e  operat ing system. 

I n  t h i s  manner, BNLADS can be  ava i l ab l e  on most manufacturer 's 

hardware . 
~. 

The AP'S w r i t t e n  by users  spec i fy  l o g i c a l  names of £ . i l es ,  

which a r e  in te r faced  with ; t h e  ;operat ing system v i a  t h e  job con t ro l  

language; t h e  AP's r e f e r  only t o  l o g i c a l  f i e l d  names f o r  accessing 

and wri t ing '  s to red  sequent ia l  f i l e s ,  t h e  i n t e r f ac ing  with t h e  B W S  . 
being accomplished v i a  t h e  DDL embedded i n  t h e  Dm. By t h i s  a rch i -  ii 

t e c t u r e  of the  BNLADS, w e  a r e  ab l e  t o  ob ta in  da ta  independence of 



iii 

t h e  a l lowable  s t o r e d  s e q u e n t i a l  f i l e s .  The uniqueness of BNLADS 

from most o t h e r  DBMS's  i s  t h a t  one can d e s c r i b e  p r e v i o u s l y  formatted 

\j f i l e s  c r e a t e d  by t h e  convent ional  h igher  l e v e l  languages,  r a t h e r  

t h a n  re fo rmat t ing  them i n t o  some p redef ined  s t r u c t u r e .  However, 

it is. n.ot intended t o  d u p l i c a t e  query and r e p o r t  genera t ion  capa- 

b i l i t i e s  of o t h e r  DBMS's, b u t  t o  i n t e r f a c e  wi th  any of them v i a  t h e .  



1. Int rod 'uc t ion  
V 

I n  t h i s  r e p o r t  we s p e c i f y  and d i s c u s s  t h e  Brookhaven Nat ional  

Laboratory Archive and Dissemination System (BNLADS), which has  

been designed t o  cope wi th  

(i') l o g i c a l  access ing  of s e q u e n t i a l  f i l es  , 

(ii) t h e  d isseminat ion  of s u b s e t s . o f  s e q u e n t i a l  

f i l e s  of d a t a ,  

(iii) t h e  re fo rmat t ing  of s e q u e n t i a l  f i l e s  of 

d a t a ,  

and ( i v )  t h e  record  keeping a s s o c i a t e d  wi th  t h e s e  

a rch iv ing  and ' disseminat ing  a c t i v i t i e s .  

I n  s e c t i o n  2 w e  d i s c u s s  t h e  broad s p e c i f i c a t i o n s  and d e s i r e s  of 

t h e '  BNLADS. These d e s i r e s  revolve  around t h e  concept  t h a t  even- 

t u a l l y  t h i s  system w i l l  o p e r a t e  i n  a  nonhomogeneous computer ne t -  

work. 

I n  s e c t i o n  3 we d i s c u s s  t h e  n a t u r e  of ' sequent ial  f i les  a s  

d e a l t  w i t h  by t h e  BNLADS. A d a t a  d e f i n i t i o n  language(4)  (DDL) 

i s  s p e c i f i e d  t h a t  is capable  of d e s c r i b i n g  t h e  access  sequence, 

fo rmat t ing  and l o g i c a l  names of t h e  f i e l d s  of d a t a .  Th i s  DDL is  

used by t h e  system f o r  access ing  s e q u e n t i a l  f i l e s  and fo rmat t ing  

d a t a  f o r  ou tpu t  on to  u s e r  s p e c i f i e d  f i l e s .  The formal  s p e c i f i c a -  

t i o n  i n  Baccus Naur Form (BNF) i s  g iven  i n  s e c t i o n  4  wi th  a d i s -  

cuss ion  of t h e  sematics  of t h e  DDL. 



The a r c h i t e c t u r e  of t h e  BNLADS, i.e. t h e  s t r a t i f i e d  organiza-  

t i o n  i s  d i scussed  i n  s e c t i o n  5. Th i s  organiz 'a t ion i-s used w.ith 

t h e  hope t h a t  t h e  system w i l l  be  hardware independent f o r  t h o s e  

machines and opera t ing  systems which suppor t  PL/I. The v e r s i o n  

used i s  an i n t e r s e c t i o n  of t h e  PL/I which i s  common t o  a l l  manu- 
I 

f a c t u r e r ' s  considered.  The a r c h i t e c t u r e  of t h e  BNLADS r e q u i r e s  a 

p h y s i c a l  l o g i c a l  d e s c r i p t i o n  (PLD) of s e q u e n t i a l  f i l e s  of d a t a  

which is used by t h e  system, v i a  i t s  b u i l t  i n  compiler ,  t o  read  

and w r i t e  f i l e s .  The BNF form of t h e  PLD is discussed  i n  s e c t i o n  6. 

I n  s e c t i o n  7 we  d i s c u s s  t h e  d a t a  access ing  language (DAL) 

upon which t h e  a p p l i c a t i o n  programs ( A P )  a r e  w r i t t e n .  These DAL 

procedures  a r e  w r i t t e n  i n  PL/I and can be used t o  w r i t e  AP. Three 

APs t h a t  have been designed are d i scussed  i n  s e c t i o n  8. These AP 

are c h a r a c t e r i s t i c  of u t i l i t y  programs and d e a l  wi th  c o n s t r u c t i n g  

an  " a r c h i v e  type" f i l e ,  i f  d e s i r e d ,  d i s p l a y i n g  t h e  c o n t e n t s ,  s e -  

l e c t i v e l y ,  of a f i l e  and re fo rmat t ing  a s e q u e n t i a l  f i l e .  



2. S p e c i f i c a t i o n s  and Des i res  of t h e  Brookhaven Nat ional  Laboratory 

Archive and Dissemination System 
\' 

Under t h e  p r e s e n t  modus operandi  of computer technology t h e r e  

i s  an e v e r  inc reas ing  accumulation of d a t a  f i l e s  which a r e  i n  s e -  

q u e n t i a l  form. The l o g i c a l  con ten t  and making of t h e s e  d a t a  f i l e s ,  

a r e  descr ibed  and documented i n  r e p o r t s  t h a t  r e s i d e  i n  l i b r a r i e s ,  

a rch ives  and r e p o s i t o r i e s ;  t h e  mechanism of access ing-  t h e s e  f i l e s  

r e s i d e s  i n  t h e  programs o r i g i n a l l y  cons t ruc ted  t o  process  t h e  

d a t a ;  t h e  - locat ion of t h e s e  machine readab le  f i l e s  i s  s t o r e d  some- 

p l a c e  known t o  t h e  programmers and/or p r o j e c t  l eader s .  Because 

t h e  r e l e v a n t  p o r t i o n s  of archived h i s t o r i c a l - t y p e  d a t a  used i n  

conjunct ion  wi th  d a t a  process ing  equipment is  s t o r e d  i n  p h y s i c a l l y  
-Y 

d i f f e r e n t  p laces  and because t h e  a rch ives  and programmers vary 
. . 

over  t i m e ,  much of t h i s  d a t a  becomes, i n  p r a c t i c e ,  unaccess ib le .  
. . 

The Brookhaven Nat ional  Laboratory Archive and Dissemination System 

(BNLADS) a d d r e s s e s  i t s e l f  t o  t h e  problem of b r ing ing  t o g e t h e r  t h i s  

ever  i n c r e a s i n g  divergence of l o g i c a l l y  a rchived  d a t a  as w e l l  a s  

a l lowing . f o r  t h e  d isseminat ion ,  r e fo rmat t ing  and l o g i c a l l y  r e t r i e v -  

ing of s u b s e t s  of t h e  archived d a t a .  

The 'BNLADs has  been designed t o  s a t i s f y  t h e  fol lowing d e s i r e s :  

(i) t h e  a b i l i t y  t o  l o c a t e  and r e t r i e v e  d a t a  
t 

C 

f i e l d s  and f i l e s  using t h e i r  l o g i c a l  names, 



(ii) t h e  a b i l i t y  t o  l o c a t e  f i l e s  based on . t h e  

presence of l o g i c a l l y  named f i e l d s ,  

(iii) t h e  a b i l i t y  t o  conform with '  d isseminat ion  

(11) and format s t andards  of ANSI ) , ' IWGDE . , 

M C N ( ~ ~ )  , . . . and o t h e r  a s  y e t  undefined 

s t a n d a r d s ,  

( i v )  n o t  r e q u i r e  t h e  p r e s e n t l y  c o l l e c t e d  machine 

readab le  d a t a  t o  be reformat ted ,  - 

( v )  n o t  r e q u i r e  t h e  recopying of use r  d a t a ,  

' and  ( i v )  be hardware independent f o r  t h i r d  genera- 

t i o n  computers and opera t ing  systems. 

Requirements i )  and ii) can be met by using t h e  concepts  of 

D a t a  Base Management Systems (DBMS) (4) and al lowing i n t e r f  ac ing  

w i t h  o t h e r  systems t o  take advantage of t h e i r  c a p a b i l i t i e s .  

I n  o r d e r  t o  d e a l  wi th  format and .d i s semina t ing  s t andards  (de- 

sire iii) def ined  by va r ious  o rgan iza t ions ,  t h e  BNLADS w i l l  a l low 

f o r  fo rmat t ing  s p e c i f i c a t i o n s  t o  be given e x t e r n a l l y  .at  run  t i m e  

i n  i ts  own d a t a  d e f i n i t i o n  language (DDL).  Th i s  DDL c o n t a i n s  a 

ve ry  smal l  s e t  of key words and i s  FORTRAN, ALGOL, PL/I l i k e  

i n  i t s  s y s t a x  and s e m a t i c s ( l 2 ) .  The d e s i r e  and need t o  l eave  t h e  

d a t a  unchanged i n  format ( d e s i r e  i v )  is a l s o  m e t  by using t h e  DDL 

which can d e s c r i b e  t h e  access ing  performed by t h e  programs t h a t  

o p e r a t e  on t h e  d a t a .  



A s  w e  w i l l  s e e ,  u s e r s  of t h e  BNLADS need n o t  recopy t h e i r  

d a t a  b u t  c a n . s t o r e  t h e  DDL i n  any use r  chosen f i l e ,  which can be 

used by t h e  system, t h u s  s a t i s f y i n g  d e s i r e  v;  

I n  o r d e r  t o  be manufacture hardware and sof tware  independent,  

t h e  system is  being implemented i n  t h a t  i n t e r s e c t i o n . o f  t h e  PL/I 
. . 

+ language found t o  run under t h e  c u r r e n t  a v a i l a b l e  o p e r a t i n g  systems.- 

With t h e  advent of computer networks, t h i s  l a s t  d e s i r e  is of impor- 

t ance  f o r  we c a n , e n v i s a g e  d a t a  a rchived  a t  one node of a computer 

network being t r a n s f e r r e d  t o  another  node wi th  d i f f e r e n t  hardware, 

and y e t ,  being " l o g i c a l l y  access ib le"  by t h e  BNLADS a t  t h e  r e c e i v i n g  

node. 

+ - A t  p r e s e n t  (12/1/76) ,  t h e  p a r t s  of t h e  system implemented have 
run on CDC 6600 under SCOPE, on IBM hardware under OS and VS, 
and on t h e  SPECTRA under 0s. 



I 

I 3 .  Desi red  Orqaniza t ion  of Machine Readable Data 

I 
I n  t h i s  s e c t i o n  we cons ide r  t h e  n a t u r e  of s e q u e n t i a l  f i l es  of 

d a t a  and t h e  DDL which c l e a r l y  s t o r e s  t h e  access ing  of recorded 

and " l o g i c a l l y  implied" data. S ince  t h e  previous  d e s c r i p t i o n s  and 

I access ing  of f i l e s  w a s  under o t h e r  systems, devised by programmers 
I 

using  FORTRAN o r  ALGOL o r  PL/I o r  PASCAL o r  . . . , it w i l l  e i t h e r '  

be necessary  t o  d e v i s e  a  complex DDL t o  d e a l  wi th  every e v e n t u a l i t y  

l o r  restrict  t h e  type  of d a t a  w i t h  t h e  consequent s i m p l i f i c a t i o n  of 
I 

i 
I t h e  DDL. W e  choose t h e  second a1ternat ive;which we b e l i e v e  in -  

I c l u d e s  many, i f  n o t  most, s e q u e n t i a l  f i l e  access ing .  The s e q u e n t i a l  
I 
, . 

f i l e s  t h a t  t h e  BNLADS d e a l t  wi th  s a t i s f y  t h e  fol lowing t w o c o n d i -  

I 

1 t i o n s  : 

(i) f i l e s  are i n  c h a r a c t e r  mode, 

and (ii) each f i e l d ' s  format is  determined a t  t h e  

t i m e  of access  o r  by a  previo-u,s.ly ac- 

cessed  f i e l d  and i t s  v a l u e . .  

I n  o r d e r  t o  understand t h e  DDL and t h e  mot iva t ion  behind i ts 

s t r u c t u r e ,  ' l e t  us c o n s i d e r  va r ious  k inds  of s e q u e n t i a l  f i l e s  and 

t h e i r  v i s u a l i z a t i o n .  

Consider a f i x e d , f i e l d  formatted f i l e  of t h e  type  shown i n  

f i g u r e  1. Each row is  considered t o  be a record  made up of two 

f i e l d s  whose name* is g iven  a t  t h e  head of each column whi le  t h e  

* There are va r ious  t e r m s  f o r  t h e  name of a  f i e l d :  t a g ,  a t t r i b u t e ,  
f i e l d  name, class, i d e n t i f i e r ,  f i e l d  type ,  ... 



. Day 

Average P r e s s u r e  Average Temperature  

F i g u r e  1 

A V i s u a l i z a t i o n  o f  a F i x e d  
F i e l d  Sequence o f  Records 

T i m e  Bouy # 
Average Average 
P r e s s u r e  Temperature  

A V i s u a l i z a t i o n  of  a F ixed  
F i e l d  Sequence .of Records 



machine recorded informat ion  i s  d isp layed i n  t h e  s e m i - i n f i n i t e  

s t r i p  of t h e  f i g u r e ,  T h i s  view is t y p i c a l  of t h e  v i s u a l i z a t i o n s  

p resen ted  i n  r e l a t i o n a l  d a t a  set  models (3) . The ordered headings 

are c a l l e d  a r e l a t i o n ;  each record  is c a l l e d  a va lue  of t h e  r e l a -  

t i o n .  

However t h i s  view is fa r  t o o  s imple t o  d e s c r i b e  many s e q u e n t i a l  

f i l e s  of d a t a .  Consider t h e  case  v i s u a l i z e d  i n  f i g u r e  2.  Here 

each row has  a set  of implied f i e l d s ,  t h e i r  names a r e  t h e  headings 

day, t i m e  and bouy #, whi le  t h e  implied va lues  a r e  given under t h e  

headings and apply t o  each record ,  i . e .  row. Upon looking a t  t h e  

p h y s i c a l  s t o r a g e  of t h e  informat ion  i n  ' t h i s  v i s u a l i z a t i o n ,  we would 

f i n d  t h e  d a t a  

recorded on a magnetic device ,  e.g. a t a p e ,  W e  would f i n d  t h e  

o t h e r  information,  hopeful ly  i n  r e p o r t s ' a b o u t  t h e  c o l l e c t i n g  and 

use of t h i s  d a t a ,  and t h e  documentation i n  t h e  programs used t o  

I access t h e  d a t a .  

We w i l l  refer t o  d a t a  on t h e  -magnetic dev ices  as recorded 

v a l u e s .  W e  w i l l  r e f e r  t o  t h e i r  headings,  which name t h e  f i e l d s  

l o g i c a l l y ,  a s  recordinq  t a q s .  We w i l l  r e f e r  t o  t h e  l o g i c a l  d a t a  



on t h e  l e f t  of our v i s u a l i z a t i o n  as e x t e r n a l .  I n  p a r t i c u l a r  t h e  

headings w i l l  be  r e f e r r e d  t o  as e x t e r n a l  . tags  and t h e  va lues  w i l l  
LI 

be r e f e r r e d  t o  as e x t e r n a l  va lues .  

A t a g  va lue  p a i r  i s  a f i e l d . *  We w i l l  r e f e r  t o  a recorded 

f i e l d  as being made up of a recording  t a g  and a recorded va lue ;  

we w i l l  r e f e r  t o  an e x t e r n a l  f i e l d  a s  being made up of an e x t e r n a l  

taq and an e x t e r n a l  va lue .  

For  example 14.70 i s  a recorded va lue ;  Average Pressure  is a 

I r ecording  t a g  and t h e  ordered p a i r  average p r e s s u r e ,  14.70 is  a 

1 
I recorded f i e l d .  S i m i l a r l y ,  Bouy # i s  an e x t e r n a l  t a g ,  105 i s  an 
! 

e x t e r n a l  va lue  and t h e  ordered p a i r  Bouy #, 105 i s  an e x t e r n a l  

f i e l d .  The d a t a  viewed i n  t h i s  manner can be  g iven  a formal  set 

t h e o r e t i c  d e s c r i p t i o n ,  i n  which ordered t u p l e s  of t u p l e s  d e s c r i b e  

t h e  l o g i c a l  sequencing of t h e  d a t a ( 9 ) .  Other d e s c r i p t i o n s  of log- 

i c a l  d a t a  w i t h  o t h e r  l o g i c a l  c o n n e c t i v i t i e s  have been desc r ibed  by 

s e t  t h e o r e t i c  means, (" lo) However, t h e s e  d e s c r i p t i o n s .  though 

u s e f u l  f o r  t h e o r e t i c  d i s c u s s i o n s  of d a t a  a r e  no t  e a s i l y  u s e d . t o  

d e s c r i b e  t h e  " l o g i c a l  content"  and access ing  sequence. W e  t h e r e -  

f o r e  choose an a lgor i thmic  s t r u c t u r e d  programming type  of d e s c r i p - -  

t i o n  which is  more ' n a t u r a l  t o  programmers who o r i g i n a l l y  devised  

t h e  formats  and access ing  sequence i n . t h e i r  program. 

* 
Our t a g  va lue  p a i r  i s  r e f e r r e d  t o  a s  a s t o r e d  f i e l d  by Date ( 4 ) .  



The example in figure 2 has the following access description: 

Day: D d  1,2. ... * . . 

Time: D d  0.0,l.O ,..., 24.0* 
Bouy #: D d  100,105,136.125* 

GET average pressure, F (10,2) ,' # per sq in; 
I average temperature, F(10,1), deg C* 
, . .  

I END BOUY # * 
END Time * 

END Day * 

Obviously. the key words ~d GET F and END, and the delimiters 

: , * ( ) ; are not enough to describe most sequential file- 

accesses. 

The 'BNLADS will support the following key words: 

END GET IF 

and the format key words 

F I ' A  . 



4. Svntax and Sematics of t h e  :BNLADS DDL 

The syntax  of t h e  BNLADS DDL was devised t o  d e s c r i b e  access ing  

of s e q u e n t i a l  f i l e s  which a r e  t y p i c a l  of t h e  va r ious  programs of 

t h e  p a s t  and- al low f o r  documentation of t h e  f i e l d s  implied ( e x t e r n a l )  

o r  accessed ( recorded) .  Furthermore t h e  s t r u c t u r e  of t h e  DDL makes 

a l l  access ing  d e s c r i p t i o n s  appear i n  s t r u c t u r e d  programming form. 

The DO loop s ta tement  has  f o u r  forms: 

i)  a do  f o r  va r ious  e x t e r n a l  v a l u e s ,  

ii) a do u n t i l  a d e l i m i t e r ,  

iii) a do  f o r  a g iven  number of r ecords  

and i v )  . a  do u n t i l  t h e  end of f i l e  i s  encountered, . 

Associated wi th  every DO i s  an END s ta tement  wi th  t h e  l a b e l  of t h e  

DO. 

The access ing  of t h e  f i e l d s  i s  performed wi th  a GET s ta tement  

which has  two forms: 

i )  a GET of a s e t  of f i e l d s ,  

and ii) a l abe led  GET which t r i g g e r s  a case  s t a t ement .  

Associated wi th  each l abe led  GET i s  an END w i t h  t h e  l a b e l  of t h e  

GET and w i t h i n  t h i s  l abe led  GET END block is a s e t  of l abe led  I F  END 

b locks  f o r  each case .  

The syntax  of t h e  BNLADS DDL access ing  i s  

(DDL): :=I! ( g e t )  1 (do)  ! ( l abe led  g e t ) \ \  



where 11 !I means any combination i n  any o rder  of t h e  s tatements  

w i th in  t h e  s e t  of double v e r t i c a l  ba r s ,  

The GET statement  is  defined a s  

(ge t  ) : := ~ ~ ~ d ( r e c o r d e d  f i k l d )  

min { ; (recorded f i e l d )  I.* 
0 

(recorded f i e l d ) :  := ( f i e ld  name), (format )[ , ( t e x t  ) I  

where t h e  ( f i e l d  name) and ( t e x t )  a r e  a r b i t r a r y  charac te r  s t r i n g s  

. . * . .  no t  conta in ing t h e  reserved d e l i m i t e r s  ,. , , 
The (format)  types  a r e  those  used i n  FORTRAN, ALGOL o r  PL/I : 

(format)::=A(n)1~(n)I,~((del)) I I (n ) I  . 

. 6 

F ( (n ) .  ( n ) )  I F  ( n ) )  
. . 

where ( n )  i s  ' an  unsigned decimal i n t e g e r  number and ( d e l )  i s  non- 

numeric and terminates  a v a r i a b l e  access,  . . .. 

The labe led  GET 'statement is  used t o  t r i g g e r  t h e  case  s t a t e -  

ment which allows a recorded value  t o  determine t h e  next  sequence 

of formats:  

( l a b e l l e d  g e t )  : := 

( l a b e l ) .  .  GET^ (recorded f i e l d ) *  

min ( l a b e l ) .  . ~ ~ d ( v a l u e  )* 
1 

I (DDL) 



where ( l a b e l )  i s  any c h a r a c t e r  s t r i n g  n o t  con ta in ing  t h e  reserved  

d e l i m i t e r s .  The purpose of t h e  ( l a b e l e d  g e t )  s ta tement  i s  t o  a l low 

'a 

f o r  d a t a  determined formats ,  The recorded va lue  obta ined  by t h e  

l abe led  g e t  i f  equal  t o  t h e  (va lue )  i n  t h e  IF  ( v a l u e )  t r i g g e r s  

t h e  (DDL) s t a t ements  i n  t h e  ( l a b e l ) .  ,IF END(labe1) block.  If none 

of t h e  va lues  of t h e  I F  b locks  match a ( l a b e l ) .  .IF* ~ND( labe1)  

w i l l  be performed, I f  t h e  IF* b lock  does ' n o t  appear i n  t h e  

( l a b e l e d g e t )  b lock  and t h e  ( v a l u e )  does n o t  match an   l value) 

block,  an e r r o r  cond i t ion  i s  r a i s e d  and t h e  job w i l l  be  te rminated .  

The do block has  t h e  syntax:  

min max{(value)min{~, ( v a l u e ) ]  I 
0 1 

(value  ), (va lue  ) . . . [ , (va lue )  J 1 
~ ~ ~ d ( f i e 1 d  name), ( fo rmat ) [ ,  ( t e x t ) ]  I 
 UNTIL^ ( d e l  ) 3 * 

(DDL ) 

I f  t h e  DO block does no t  c o n t a i n  one of t h e  above p o s s i b i l i t i e s ,  

t h e  do b lock  i s  performed u n t i l  t h e  end of r ecord  c o n d i t i o n  is 

r a i s e d ,  

I f  t h e  (va lue ) ,  (va lue ) .  ? .  t ype  is used, t h e  va lues  must be  

numeric and t h e  d i f f e r e n c e  determines t h e  increment f o r  t h e  nex t  

va lues ,  Tem' ina t ion  of t h e  do b lock  r e s u l t s  when t h e  t h i r d  ( v a l u e )  



I i s  exceeded, i f  it is present ,  .or  t o  t he  end of f i l e  i f  it is 
I 

not  present .  

The ( l abe l ) .  . ~d GET form of t h e  do block requ i res  t h a t  t h e  

GET accesses a  numeric value whose in t ege r  p a r t  determines t h e  num- 

b e r  of t i m e s  t h e  do block i s  executed. 

The UNTIL ( d e l ) ,  where ( d e l )  i s  any charac te r  s t r i n g ,  determines 

t h e  termination of t h e  do block upon t h e  f i r s t  access o f ' t h e  value 

, ( de l ) .  

I n  Appendix I we g ive  examples of t h e  use of t h e  (DDL) t o  de- 

s c r i b e  accessing of. sequent ia l  f i l e s ;  i n  Appendix I11 we give  

examples equivalent  t o  t h e  Data Def in i t ion  F i l e  of t h e  extended 

ERDA-ANS I (I1) standard. 



5, The BNLADS Arch i t ec tu re  

The BNLADS is  cons t ruc ted  t o  h e l p  w i t h  t h e  record  keeping 
b 

necessary  i n  mainta in ing ,  using and d isseminat ing  s u b s e t s  of l a r g e  

s e q u e n t i a l  f i l e s  of h i s t o r i c a l  d a t a  i n  machine readab le  form, A 

p h y s i c a l  l o g i c a l  d e s c r i p t i o n  (PLD) (*I f o r  any s e q u e n t i a l  f i l e  d e a l t  

wi th  v i a  t h e  BNLADS is e i t h e r  s t o r e d  as t h e  f i rs t  l o g i c a l  r ecofd  

b e f o r e  t h e  u s e r ' s  d a t a  o r  i n  a s e p a r a t e  f i l e .  I n  e i t h e r  case  t h e  

access ing  of a s e q u e n t i a l  f i l e  r e q u i r e s  a PLD which, as w e .  w i l l  s e e ,  

c o n t a i n s  t h e  DDL (def ined  i n  s e c t i o n  4 )  f o r  t h i s  f i l e  ( s e e  s e c t i o n  

6 ) .  I n  f i g u r e  3 w e  see a v i s u a l i z a t i o n  of t h e  two methods of 

a rch iv ing  s e q u e n t i a l  f i l e s  f o r  use i n  t h e  BNLADS, 

The BNLADS system is  organized i n  a s t r a t i f i e d  form, where 

each s t r a t i f i c a t i o r i  is  buLl t  upon lower s t r u c t u r a l  l a y e r s ,  I n  

f i g u r e  . 4  we e x h i b i t  t h e  a r c h i t e c t u r e  of t h e  BNLADS. 

I n  o r d e r  t o  have hardware ind-ependence, we  use a s u b s e t  of 

PL/I which is t h e  i n t e r s e c t i o n  o f  v a r i o u s  manufac turer ' s  PL/I sup- 

por t ed  by t h e i r  ope ra t ing  system and hardware. By t h i s  r e s t r i c -  

t i o n  i n  implementation, w e  o b t a i n  a hardware independence a t  t h e  

expense of an i n c r e a s e  c o s t  of implementation. However, t h i s  in-  

c reased  c o s t  i,s r e l a t i v e l y  smal l  i f  t h e  system i s  used f o r  a su f -  - 

f i c i e n t l y  .long t ime,  

* Our PLD is analogous t o  a Data'Model D e f i n i t i o n .  
(4 
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Figure  3 

The two p h y s i c a l  modes of s t o r i n g  s e q u e n t i a l  f i l e s ,  
I n  t h e  ( a ) ,  (b )  case  t h e  PLD d e s c r i p t i o n  is  p h y s i c a l l y  
s e p a r a t e  from t h e  u s e r ' s  d a t a  f i l e .  (b) ,  I n  case  ( c )  
t h e  u s e r ' s  d a t a  is copied . a f t e r  t h e  PLD d e s c r i p t i o n .  
The block s i z e  i s  determined by t h e  u s e r ' s  o r i g i n a l  
d a t a  f i l e .  



F i g u r e  4 
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Using PL/I, we  develop a s e t  of cha rac t e r  s t r i n g  manipulation 

procedures which a r e  found t o  be use fu l  i n  wr i t i ng  t h e  procedures 

and programs a t  t h e  s t r a t i f i c a t i o n s  above t h e  SML l e v e l ,  The SML 

procedures w e r e  mostly taken from a system developed on an 1 ~ ~ / 3 6 0  

(7) system , 

Upon t h e  hardware, opera t ing  system, h o s t  language and s t r i n g  

manipulat ion language s t r a t i f i c a t i o n s ,  we  b u i l d  t h e  d a t a  accessing 

language (DAL), a s e t  of procedures t h a t  perform t h e  accessing of 

t h e  s equen t i a l  f i l e s  d e a l t ' w i t h  i n  t h e  BNLADS. These procedures 

perform t h e  input/output of da t a ,  format t ing  of output ,  i n t e rp r e -  

t a t i o n  of inpu t  format de sc r ip t i ons  and opening and c1,osing of 

f i l e s .  

F i n a l l y ,  w e  b u i l d  t h e  app l i ca t i on  programs based on t h e  lower ' 

l e v e l s  of t h e  system: DAL,SML, (*I h o s t  language, opera t ing  system 
. - 

and hardware. 

(*I The Data ~ c c e s s  Language (DAL) and S t r i n g  Manipulation Lan uagk 
(SML) is, analogous t o  t h e  Data Sub-Language (DSL) of Date, 74 

The Brookhaven National  Laboratory Archive and Dissemination 
System(4aNL~DS) is  an example of a Data Base Management System 
(DBMS) . 



-6. Phys ica l  Loqica l  Desc r ip t ion  (PLD) 

I n  t h i s  s e c t i o n  we  d i s c u s s  t h e  PLD, i t s  syntax  and use i n  

t h e  BNLADS. There a r e  two forms of t h e  PLD: (i) t h e  inpu t  form 

s t a t e d  by a  u s e r  and (ii) t h e  s t o r e d  form cons t ruc ted  by t h e  

BNLADS, E i t h e r  form con ta ins  t h e  fol lowing l o g i c a l  informat ion  

(i) t h e  .organiza t ion  which c r e a t e d  t h e  f i l e ,  

(ii) t h e  t i t l e  of t h e  f i l e ,  

(iii) t h e  v i s u a l  s t i c k e r  l a b e l ,  

( i v )  b i b l i o g r a p h i c  r e f e r e n c e s  and comments, 

(v)  b lock  s i z e  

( v i )  c h a r a c t e r .  t ype  , 

and ( v i i )  t h e  d a t a '  access ing  d e s c r i p t i o n  i n  t h e  DDL form, 

The inpu t  d e s c r i p t i o n  i s  i n  f r e e  form c h a r a c t e r  mode i n  
. . 

blocks  of 80 c h a r a c t e r s ,  where one o r  more b lanks  may s e p a r a t e  

words, There is  a h ie ra rchy  represen ted  by t h e  d e s c r i p t i o n  

( f i g u r e  5) of t h e  PLD, which h a s  t h r e e  l o g i c a l  subd iv i s ions :  

( i )  r o o t  information which i s  g l o b a l  t o  t h e  d a t a  f i l e  be ing  de- 

s c r i b e d ,  (ii) p h y s i c a l  i n £  ormation desc r ib ing  t h e  p a r t i c u l a r  

f i l e ,  and (iii) t h e  d a t a  access ing  d e s c r i p t i o n  f o r  t h i s  f i l e .  

S ince  t h e  i n p u t  d e s c r i p t i o n  i s  f r e e  form, it i s  necessary  t o  

d e l i m i t  t h e  va r ious  l o g i c a l  e n t i t i e s .  There i s  a  d e f a u l t  set of 

d e l i m i t e r s  which can be  overr idden i f  they  appear i n  t h e  inpu t  de- 

s c r i p t i o n .  These o v e r r i d e s ,  i f  p r e s e n t ,  a r e  l i s t e d  b e f o r e  t h e  
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r o o t  d e l i m i t e r  and i n d i c a t e  t h o s e  d e l i m i t e r s  t h a t  a r e  changed 

w i t h  t h e i r  new values .  

The syntax  of t h e  PLD i s  

(PLD): :=[ ( o v e r r i d e  d e l i m i t e r s ) ]  
++RooT++I~++ 
ORG= ( o r g a n i z a t i o n )  [ ( v d e l )  Id] 
{PFN= I D ~ = ] ( f i l e  t i t l e ) ( ( v d e l )  1141 
V~N=(volume l a b e l ) [  ( v d e l )  Id) 
min[ ( t a g ) ( t d e l )  ( t e x t ) ( v d e l ) ]  
0 

++PHYS++ROOT++ 
BLKSIZE= (n ) ( (vde l  ) Id ] 
C H A R = C A ~ B I D I E ~ C ( ~ ~ ~ ~ ) ] ~ ]  

The o rde r  of t h e  f i e l d s  s e p a r a t e d  by { ( v d e l )  Id] can appear i n  

any o rde r  w i t h i n  t h e  node groups  ROOT++^++ and ++PHYS++ROOT++ . 

I f  any of t h e  o v e r r i d e  d e l i m i t e r s  a r e  n o t  p r e s e n t ,  t h e  d e f a u l t  

va lues  a r e  taken  and are . i n d i c a t e d  as t h e  f irst  c h a r a c t e r  s t r i n g  

i n  t h e  choice  b r a c k e t  ( ]. 



i d : :=any number of blanks 

(vdel ) : := (ch4 ) 

( l d e l )  : := (ch4) 

~ ( r d e l )  : := (ch4) 

I (ch4 ) : :=m n max [ (charac te r )  ] i 4 
I (character) :  :=(cap) 1 ( lower) 1 ( d i g i t )  1 ( s p e c i a l )  
I 

( C ~ ~ ) : : = A I B I  . . . I  z 

(lower): :=albl.. . [z 

where t h e  e l l i p s e s  ... implies any other  spec i a l  charac te r  read- 

ab l e  by t h e  p a r t i c u l a r  machine being used. 

(organizat ion)  : :=minucharacter  ) 1 
1 

( f i l e  t i t l e ) :  :=(cap)min . . max/l (cap) 1 (d ig i t ) ( I  
0 7 '  

(volume l a b e l ) :  :=min .maxi/ (cap) 1 ( d i g i t  )!I 
1 6  

( tag) :  :=min{ (charac te r ) ]  
- 1 

( t e x t  )': :=min[ (charac te r )  3 
1 



The c h a r a c t e r  type  of t h e  f i l e  i s  i n d i c a t e d  by CHAR=., where A impl ie s  

ASCII, .B impl ies  BCD, D impl ie s    is play Code and E impl ies  EBCDIC. 

The d a t a  d e f i n i t i o n  language, (DDL), which was desc r ibed  i n  

s e c t i o n  3 is  de f ined  a s  

(DDL ) : := ( 1  (do)  I ( g e t )  I ( l a b e l e d  g e t  ) 11 

(do)  : : = ( l a b e l )  ( l d e l   DO^ 

[ (va lue  )min[. (va lue )  11 
0 

(va lue  ), (va lue  ) , . . . [ (va lue  )I 1 
GET% ( f  i e l d )  (vde l  ) I 
UNTIL 6 ( d e l i m i t e r  ) (vdel  ) 

where 

- . ( l a b e l )  : :=min ( c h a r a c t e r )  
1 

( v a l u e )  : :=min(.character ) 
1 

( f i e l d ) , :  : = ( f i e l d  name) ( s d e l )  

(format ) 

( f i e l d  name ) : :=min { ( c h a r a c t e r )  1 
1 

(format) :  :=F(n) .(n) I F  ( ( n ) ,  ( n ) )  1 

A (  ( d e l i m i t e r  )) 

( d e l i m i t e r  ) : :=min(character ) 
1 
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A l l  d e l i m i t e r s  can b e  surrounded by none t o o  many blanks;  a l l  key 

words can,  b e  surrounded by one t o o  many blanks.  The p resen t  imple- 

mentat ion allows any PLD.to be < 10000 cha rac t e r s  i n  length.  

The above form of t h e  PLD is  t h a t  which i s  used a s . i n p u t  given 

by u se r s  t o  desc r ibe  t h e i r  f i l e s  and used by t h e  BNLADS t o  s e t  up 

a l i s t  s t r u c t u r e  t n  t h e  high speed s to rage  s o  t h a t  accessing of t h e  

f i l e  can b e  performed. I f  t h e  use r  s p e c i f i e s  t h a t  ' the PLD should 

be  s t o r e d  with: t h e  u s e r ' s  d a t a  ( f i g u r e  3 ( c ) ) ,  an i n t e r n a l  format 

i s  const ructed ,  which i s  i n  t h e  ANSI (2) magnetic t a p e  format and 

(11) format (see  Appendix I V ) .  is  c l o s e l y  r e l a t e d  t o  t h e  ERDA-ANSI 



7. The Data Accessinq Lanquaqe (DAL) 

I n  keeping wi th  t h e  design and implementation of d a t a  base 

management systems (DBMS), t h e  accessing of f i l e s ,  formating of 

da t a ,  opening and c los ing  of f i l e s  and t h e  general  bookkeeping 

is  kept  away from t h e  user .  I n  t h e  BNLADS'we cons t ruc t  a set of 

procedures i n  PL/I having CHARACTER(*) VARYING arguments t o  per- 

form t h e  accessing and bookkeeping funct ions .  Using PL/I and 

these  DAL procedures, we  then cons t ruc t  app l ica t ion  programs 

( sec t ion  8)- 

W e  g ive  a b r i e f  desc r ip t ion  of t he se  procedures, which a l l  

use varying charac te r  s t r i n g s  a s  arguments, The i d e n t i f i e r ' s  we 

w i l l  use a r e  

pld-desc PLD charac te r  s t r i n g  "describing" a 

sequent ia l  f i l e  

pfn t i t l e  of a f i l e  

t ag  a name of a f i e l d  

value charac te r  form of d a t a  i n  a f i e l d  

XR E f o r  ex t e rna l  f i e l d  

R f o r  recorded f i e l d ,  

The procedure f o r  input  i n  80 charac te r  r e c o r d s _ i s  invoked by 

CALL get80 (pfn, pld-desc, d e l i m i t e r ) ; , .  I f  t h e  i d e n t i f i e r  de- 

l i m i t e r  is  a charac te r  s t r i n g  of length  0, t h e  t o t a l  f i l e  whose 

t i t l e  is pfn is  read i n t o  pld-desc, otherwise t he  charac te r  s t r i n g  



up t o  t h e  f i r s t  occurrance of t h e  s t r i n g  i n  del imiter  is  read 

i n t o  pld-desc, When GET80 is  invoked again, it s t a r t s  reading 

a f t e r  t h e  delimiter:  t h i s  procedure simulates STREAM mode reads 

up t o  a del imiter  ( 7 )  

.The accessing of a sequential  f i l e  i n  the  BNLADS requires 

t h a t  t h e  PLD descr ipt ion be given and s t ructured . i n  . t h e  high 

speed storage i n  a way t h a t  a l l  o ther  relevant procedures under- 

stand. This s t ruc tur ing  of a character  s t r i n g  descr ipt ion,  is  

I performed by 

CALL formpld(pfn-desc,pfn); 

The pfn-desc must contain the  t i t l e  of the  f i l e  t o  be accessed 

(see sect ion 6 and Appendix 11), which is  returned i n  pfn, 

When a pfn is obtained from f ormpld, it' is possible ,  t o  make 

another copy of t h e  s t ruc tu res  connected with it and give t h i s  

copy a new name, The procedure t o  perform t h i s  copy is invoked 

CALL copypld(pfn,new_pfn);. 

When a pfn is obtained from formpld, it is possible t o  open 

a f i l e  f o r  wr i t e  and place t h e  BNLADS PLD on the  f i l e  as  the  f i r s t  

record, This function i s  accomplished by 

CALL wrtpld (pfn) . 
If we want t o  s t a r t  using a f i l e  without the  PLD header record, 

bu t  use t h e  PLD descr ipt ion t o  wr i t e  the  f i l e ,  we would 
I ~ ; CALL wrtpldn (pf n) : . 



I f  a f i l e  h a s  a PLD header  r e c o r d ,  and we want t o  r ead  t h e  

f i l e ,  we would 

CALL openpld (pf n )  . 
I f  t h e r e  i s  no PLD header  on a f i l e  which w e  d e s i r e - t o  r e a d ,  w e  

would invoke t h e  procedures  formpld and t h e n  opnpldn by 

CALL f ormpld (pld-desc , pf n )  ; 

CALL opnpldn (pf n )  ; 

After a f i l e  is  opened -for  r e a d  by t h e  procedures  openpld o r  

opnpldn, we can o b t a i n  t h e  f i e l d  name ( t a g ) ,  t h e  f i e l d  d a t a  ( v a l u e )  

and whether t h e  f i e l d  i s  an e x t e r n a l  o r  i n t e r n a l  f i e l d  ( x r ) . b y  

CALL g e t t v  (p fn ,  t a g , v a l u e  , x r )  ; 

A f t e r  a f i l e  is  opened f o r  w r i t e  by t h e  procedures  w r t p l d  

o r  wr tp ldn ,  we can ou tpu t  t h e  f i e l d  d a t a .  ( v a l u e )  according  t o  t h e  

name of . th r  f i e l d  ( t a g )  by 

CALL p u t t v  (pfn ,  t a g , v a l u e )  ; . 
The f u n c t i o n  procedure i e n d f l ( p f n )  when invoked w i l l  r e t u r n  0 

i f  t h e  f i l e  whose t i t l e  p fn  i s  c l o s e d  b u t  fo rmpld(p fn )  h a s  been 

invoked, -1 i f  formpld(pfn)  h a s  n o t  been invoked and 1 i f  t h e  f i l e  

whose t i t l e  i s  p f n  has  been opened. 

A graph of t h e  p o s s i b l e  sequence of DAT; s t a t ements  is  g iven  ' 

i n  f i g u r e  6 ,  I n  any a p p l i c a t i o n  program, t h e  sequence of DAL 

procedures  c a l l e d  n u s t  be a p a t h  through t h i s  graph,  



Figure  6 

A graph depic t ing t h e  poss ib le  sequence of ZTAL statements 
t h a t  can occur i n  an app l ica t ion  program. Any appl ica t ion  
program must fol low c i r c u i t s  i n  t h e  graph and supply t h e  
semantics t o  dea l  wi th  t h e  data .  



8. Appl ica t ion  Proqrams 

Any number of a p p l i c a t i o n  programs (AP) can be w r i t t e n  using 

t h e  DAL of t h e  BNLADS. Most AP d e a l  wi th  t h e  semantics  of t h e  

d a t a  r e t r i e v e d  from s e q u e n t i a l  f i l e s  i n ' a  manner t h a t  is  charac te r -  

i s t i c  of a  user"  s p e c i a l  view. However, some a p p l i c a t i o n  programs 

( u t i l i t i e s )  have wide use. I n  t h i s  s e c t i o n  we d e s c r i b e  a  few of 

t h e s e  u t i l i t y  a p p l i c a t i o n  programs, t h e i r  use and c o n s t r u c t i o n ,  

A l l  a p p l i c a t i o n  programs r e q u i r e  i n p u t  s p e c i f i c a t i o n s  which 

convey t h e  fo l lowing l o g i c a l  information t o  t h e  AP: 

i) d e s c r i p t i o n  f i l e  t i t l e s  

ii) PLD d e s c r i p t i o n s  

iii) s p e c i a l  op t ions  f o r  t h e  AP 

and i v )  s p e c i a l  op t ions  f o r  debugging 

The s tandard  i n p u t  dev ice  i s  used t o  read  t h e  AP s p e c i f i c a t i o n s  i n  

80 c h a r a c t e r  unordered free f i e l d  r ecords  ( i . e .  s t ream mode). 

The g e n e r a l  form of t h e  i n p u t  s p e c i f i c a t i o n  i s  

(AP specs ) : :=[DEL= { * 1 (ch4 ) 33 

min {IPFN= ( i n p u t  d e s c r i p t i o n  t i t l e  )d 
1 

( i n p u t  d a t a  f i l e  t i t l e )  

[ ( s p e c i a l  AP specs  )I  [ * 1 ( ch4) )  



min [OPFN= (output desc r ip t ion  t i t l e  ) 
0 

(output  d a t a  f i l e  t i t l e )  

 LABEL= [YES (NO ] ] 

[ ( s p e c i a l  AP specs) lC*l(ch4)1.  ' . 

[ (key wd)=(other spec i f i ca t i ons  ) [ *  1 (ch4 ) 11. 

,Every app l ica t ion  program i n  t h e  BNLADS must have an input  

PLD and may requ i re  an output  PLD descr ip t ion .  The key word 

LABEL= i nd i ca t e s  whether t h e r e  i s  a PLD l a b e l  t o  be placed i n  

f r o n t  of t he  sequent ia l  f i l e  (case ( c )  f i g u r e  3 )  and i f  t h e  key 

word is  no t  p resen t  YES is  assumed a s  t h e  de fau l t .  

The key word TRACE=, i f  not  .p resen t ,  has a de fau l t  of NO, 

. . 

and. i nd i ca t e s  whether t raace information should be  pr in ted  o n  t h e  

standard:output device. This  key word is usual ly  used f o r  de- 

bugging . 
The ( input  desc r ip t ion  t i t l e )  and t h e  (output descr ip t ion  t i t l e )  

a r e  t h e  t i t l e s  of t h e  f i l e s  which contain t h e i r  respec t ive  PLD; t h e  
I 

( input  d a t a  f i l e  t i t l e )  and t h e  (output  d a t a  f i l e  t i t l e )  a r e  t i t l e s  

of d a t a  f i l e s ,  I f  ( inpu t  desc r ip t ion  t i t l e )  and ( input  d a t a  f i l e  

t i t l e )  a r e  the  same., t h e  AP assumes t h a t  t h e  PLD is in .  f r o n t  of 

t h e  d a t a  on t h e  sequent ia l  f i l e  (case ( c )  f i g u r e  3 )  . 
The order  of t h e  IPFN= and OPFN= spec i f i ca t i ons  a r e  a r b i t r a r y  

and each such spec i f i ca t i on  i s  terminated by a  de l imi t e r  s t r i n g .  



I f  t h e  key word DEL= is n o t  p r e s e n t ,  * i s  assumed a s  t h e  d e l i m i t e r ,  

o the rwise  t h e  s p e c i f i e d  

(ch4)  : :=min max{ ( c h a r a c t e r )  ] 
1 4  

i s  t a k e n  a s  t h e  d e l i m i t e r .  

Any AP, which must s p e c i f y  i n p u t  o t h e r  t h a n  t h o s e  d e s c r i b e d  

above, w i l l  d e f i n e  i t s  own key word 

(key wd ) : :=min max { (ch4 ) ]= 
1 4  

and ( o t h e r  s p e c i . f i c a t i o n s )  whose SYNTAX w i l l  be c h a r a c t e r i s t i c  

of i t s  own execu t ion ,  

A s  examples, .we w i l l  d e s c r i b e  t h r e e  APs: 

i) ARCHIVE, 

ii) DISPLAY, 

and iii) REFORM. 

ARCHIVE, The ARCHIVE program t a k e s  a  u s e r ' s  d a t a  f i l e  and 

u s e r ' s  PLD and places them on an o u t p u t  s e q u e n t i a l  f i l e  i n  t h e  

form u s a b l e  by any o t h e r  BNLADS AP (case (c)  f i g u r e  3 ) .  There . 

a r e  two i n p u t  f i l e s ,  t h e  u s e r ' s  d a t a  f i l e  and t h e  u s e r ' s  PLD de- 

s c r i p t i o n  f i l e ;  t h e r e  i s  one o u t p u t  f i l e ,  t h e  BNLADS cononacol 

form of a s e q u e n t i a l  f i l e  ( case  (c)  f i g u r e  3 ) .  

The s t a n d a r d  i n p u t  s p e c i f i c a t i o n s  f o r  t h e  ARCHIVE program is 



(ARCHIVE s p e c s ) : : = [ ~ ~ ~ = { * l  (ch4)]]  

IPFN= ( i n p u t  d e s c r i p t i o n  t i t l e  )d 

( i n p u t  d a t a  f i l e  t i t l e ) { * l ( c b 4 ) ]  

~ ~ F ~ = ( i n p u t  d e s c r i p t i o n  t i t l e  )I4 

(ou tpu t  d a t a  f i l e  t i t l e )  { * 1 (ch4)  ] 

[ s ~ K = ( s ~ K  ou tpu t  f i l e  t i t l e ) { * !  (ch4)]1. 

The S2K= key word, if p r e s e n t ,  i n d i c a t e s  t h a t  t h e  i n p u t  d a t a  f i l e  

PLD i s  t o  be  parsed ,  formatted and ou tpu t  on to  t h e  s e q u e n t i a l  

f i l e  whose t i t l e  is  (S2K ou tpu t  f i l e  t i t l e ) .  Th i s  s e q u e n t i a l  f i l e  
I 

I 

is i n  t h e  i n p u t  form f o r  i n t r o d u c t i o n  i n t o  a S2K d a t a  base.  (5,131 

Th i s  d a t a  base  can be  used as a  u s e r ' s  index f o r  l o c a t i n g  s e q u e n t i a l  

I 
I f i l e s  by o rgan iza t ion ,  f i e l d  name and v i s u a l  sticker number, 

I An example of (ARCHIVE s p e c s )  i n p u t  i s  
I 

IPFN=MCND ARCINP '* 

OPFN=MCND MCNARCl * . 
I n  t h i s  s p e c i f i c a t i o n  no record  w i l l  b e  made f o r  S2K i n p u t ,  t he .  

i n p u t  d e s c r i p t i o n  PLD i s  found i n  f i l e  MCND (see  var iab ' le  unordered 

f i e l d s  i n  Appendix 11), t h e  i n p u t  d a t a  i s  found i n  t h e  f i l e  whose 

t i t l e  is  MCNINP and t h e  r e s u l t a n t  ou tpu t  is t o  r e s i d e  on t h e  f i l e  

whose t ' i t le is  MCNARCl. 

DISPLAY, The DISPLAY program p r i n t s  t h e  con ten t s  of a  se- 

q u e n t i a l  f i l e  which is i n  t h e  BNLADS a rch ive  form produced by t h e  
I 
i ~ ARCHIVE (case '  (c) f i g u r e  3 )  o r  uses  a  PLD f i l e  and a 



u s e r ' s  d a t a  f i l e  t o  p r i n t  t h e  c o n t e n t s  of t h e  s e q u e n t i a l  f i l e  

( case  (a)  and (b )  f i g u r e  3 ) .  

The i n p u t  s p e c i f i c a t i o n s  are 

IPFN= [DEL= { * I (ch4 ) 1 

( i n p u t  d e s c r i p t i o n  t i t 1 e ) d  

( i n p u t  d a t a  f i l e  t i t l e ) $  

[LABEL= {YES 1 NO 31 { * I (ch4 ) ] 

[ ~ = [ R E c =  (n)d J 

C c o ~ = ( n ) d I  

[BLANK=(n)]{*I (ch4))3.  

The PLD w i l l  be p r i n t e d  and i f  t h e  key word AM??= i s  p r e s e n t , s o m e  

o r  a l l  of t h e  d a t a  f i l e  whose t i t l e  i s  ( inpu t  d a t a  f i l e  t i t l e )  

w i l l  be p r i n t e d .  I f  AMT= i s  n o t  p r e s e n t ,  only  t h e  PLD w i l l  be  

d isp layed.  When REC= i s  p r e s e n t ,  t h e  f i r s t  ( n )  r ecords  w i l l  be 

d i sp layed  wi th  t h e i r  f i e l d  names. When C O W =  i s  p r e s e n t ,  i f  more 

t h a n  ( n )  conversion e r r o r s  a r e  d e t e c t e d  i n  t h e  d a t a  f i l e ,  t h e  job 

w i l l  b e  terminated.  When BLANK= i s  p r e s e n t ,  i f  more than  ( n )  

b lank f i e l d s  are detec-ted t h e  job w i l l  b e  te rminated .  

A t y p i c a l  (DISPLAY s p e c s )  i s  



Since ( input  descr ip t ion  t i t l e )  and ( input  d a t a  f i l e  t i t l e )  a r e  

t h e  same ( M C N A R ~ ) ,  t h e  d i sp l ay  program assumes t h a t  t h e r e  i s  a  

BNLADS l a b e l  on t h e  f i l e  whose t i t l e .  is MCNAR1. . T h e . f i r s t  f i f t y  

records  w i l l  be  displayed and i f  more than t e n  blank f i e l d s  a r e  : 

. . 
encountered, . . . t h e  ,. - . job . - . w i l l  . .. ..... be . -  . terminated.. ... . -  - . - .- - - . . , . .  ... . .  . -  ,. 

REFORM. ' The REFORM program cons t ruc t s  a  new sequent ia l  f i l e  

according t o  . the  format of t h e  u se r ' s  spec i f i ed  output PLD. The 

. ~ e . ~ u e n t i a l  order  of t h e  f i e l d s  on t h e  input  f i l e  must be t h e  same 

a s  t h e  o rder  on t h e  output  f i l e ,  bu t  not  a l l  f i e l d s  need be  outp,utted 

and formats need not  be t h e  same. 

The input. s p e c i f i c a t  ion is . . 
- 

(I(EFORM specs ) : :=IDEL= (* 1 (ch4 ) 1141 

IPFN=(input desc r ip t ion  t i t l e ) 6  

( input  d a t a  f i l e  t i t l e )  .. 

c * l  (ch4)1 

OPFN= (output  .descr ip t ion  t i t l e  ) 

(output  da t a  f i l e  t i t l e )  

I f  t h e  ( input  desc r ip t ion  t i t l e )  and t h e  ( input  d a t a  f i l e  t i t l e )  

a r e  t h e  same, we assume t h a t  a  PLD desc r ip t ion  heads t h e  data .  If 



LABEL= i s  not  p resen t ,  w e  assume t h a t  t h e  output  da t a  f i l e  i s  t o  

have i t s  PLD desc r ip t ion  i n  f r o n t  of t h e  d a t a  (case ( c )  f igure ,  3 ) .  

The key words W=, REC=, ,COW= and BLANK= has t h e  same meaning as 

i n  DISPLAY. 



Appendix I 

Examples of BNLADS DDL 

W e  g ive  var ious  examples t y p i c a l  of accessing sequent ia l  f i l e s  

which have been taken from already e x i s t i n g  app l ica t ions .  The 

s imples t  case i s  t h a t  of repeated f i xed  f i e l d  l o g i c a l  records ,  

which we s t a r t  wi th  and give  success ively  more complex cases  deal- 

ing wi th  da t a  dependent formats (case statement)  and va r i ab l e  un- 

ordered f i e l d s  . 
Fixed F ie ld .  Let us consider  a  sequent ia l  f i l e .  made up of 

f i xed  f i e l d  records of length  24, containing t h e  s to red  f i e l d s  

bouy #, year ,  day, t i m e ,  pressure  and temperature. Each l o g i c a l  

record has t h e  same format and t h e  d a t a  o n ' t h e  f i l e  is  terminated 

by an end of . f i le  mark. There. is  one accessing do block and i t s  

s p e c i f i c a t i o n  g ives  t h e  f i e l d  names, t h e i r  formats and statements 

about t h e  f i e l d s :  

Long I s land  Sound. ,DO * 

GET Bouy #, A3, Ref, NC 137-A; 

year ,  12; 

day, 13,  J u l i a n ;  

t ime, 15, minutes 0 = midnight; 

pressure ,  F  (6.2),  kilos/cm sq;  

temperature, F (5.2) , degs cen t  * 

END Long Is land.  Sound * 



This  DDL d e s c r i p t i o n  impl ie s  t h a t  t h e  access ing  cont inues  u n t i l  

t h e  end of t h e  d a t a  f i l e ' i s  encountered. 

Fixed F i e l d  wi th  Ex te rna l  Var iable .  t h e  previous  example 

t h e  Bouy # w a s  recorded i n  t h e  f i l e .  I f  t h i s  were n o t  t h e  case .  

we might have a  d e s c r i p t i o n  where t h e  ~ o u y ' # s  a r e  e x t e r n a l  va lues  

s p e c i f i e d  f o r  each l o g i c a l  record  access :  

Long I s l a n d  Sound.,DO * 

Bouy #..DO ~ 3 1 , ~ 4 6 . ~ d l ,  LR3.RR5 * 

GET y e a r , I 2 ;  

~ t i m e ,  15 ,minutes ,  O=midnight ; 

END Bouy # * 

END Long I s l a n d  .Sound * 
. . 

We n o t e  t h a t  t h e  l a b e l  of t h e  ~d key word Bouy # is  an e x t e r n a l  taq 

and A31 A46 dl LR3 and RR5 a r e  e x t e r n a l  va lues .  

Var iab le .  Unordered F i e l d s  of Records, L e t  'us cons ide r  a  se- 

quence of f i e l d s  made up of a t a g ,  i.e. t h e  name of t h e  f i e l d  and 

a va lue ,  i.e. t h e  d a t a  i n  t h a t  f i e l d .  The t a g  and v a l u e  d a t a  of 

each f i e l d  i s  v a r i a b l e .  The t a g  comes f i r s t  and is  te rminated  by 

a : and t h e  d a t a  va lue  i s  te rminated  by ==. Each record  is termin- 

a t e d  by a O==. Data of t h i s  t y p e  i s  t y p i c a l  of theMuseum Computer 



Network (I5) and united Nation Indexing project(14). I A t yp ica l  

input da ta  stream would look as  follows: 

Artist: Miro,Jean==Title: The Night 

The Museum of Modern Art; N.Y .C.== 

T i t l e  :Boy with Horse==Material :oil== 

Materi a1 :canvas==O== . . . 
The DDL' i s  

MCN Input.. ~d * 

record.. ~d UNTIL O==* 

GET MCN tag ,  A (  : ) , Ref Vance D. "Manual f o r  

preparation of Museum Data, CCAL 

.Report 3, 1976; 

da ta  value,A(==) * 

END record* 

END MCN input* 

Fixed Field  Variable Number of Fields .  Often sparse matrices 

a re  input i n  a format of var iable  number of f ixed f i e l d s  per record, 

i n  which the  r o w  and column posi t ion i s  given before the  matrix 

element. Non-zero elements a r e  not inputted. Suppose the  matrix 

input were ,in card form image, the  f i r s t  card containing the number 



of rows and columns of t h e  ma t r ix  and t h e  remaining ca rds  conta in-  

ing  th ree - tup les  of row, column and mat r ix  element va lue .  The 

BNLADS DDL-descript ion would be  

GET rowst15;columns,15; 

matr ix .  . ~ d  

GET row,15; 

d a t a  value,F10.4* 

END matr ix* 

The f i e l d  named s k i p  i s  needed because t h e  BNLADS DDL s p e c i f i e s  

STREAM mode i n p u t ;  t h e r e f o r e ,  a f t e r  t h e  rows and columns d a t a  are 

read ,  t h e  remaining seventy  b lanks  mus t ' be  read ,  f o r  t h e  row, 

column and d a t a  va lue  s t a r t  on t h e  nex t  ca rd ,  

I f  more than  one mat r ix  were i n  t h e  inpu t  s t ream,  and i f  t h e  

rows and columns were given and t h e n  immediately followed by t h e  

row, column d a t a  elements u n t i l  t e rmina t ion  of a ma t r ix ,  we 

would have t h e  DDL d e s c r i p t i o n :  

a l l  matr ices . .  DO * 

GET rows,I5;columns,I5* 

matrix. .  ~d UNTIL XxXXX* 

GET row,I5; 

column,I5; 

d a t a  value,F10.4* 

END mat r ix  * 
END a l l  ma t r i ces  * 



Data Determined Format Choice. Many examples exist in which 

a field is read which then determines the' format of a next set of 
. . 

fields. For example, consider an address file of card images. The 

number of lines for the address will vary, and the formats for each 

line will vary. In the following example, column 1 determines the 

.. type of format for the remainder of the card: 1 is name, 2 is ad- 

dress, 3 is city, state and zip, 4 are keys associated with' the ad- 

: dress and a 0 separates each address set of lines. The DDL state- 

ments are 

all addresses.. ~6 * 

cases. .GET type, A(1) * 

GET last name,A(30) ; 

first name,~(ZO) ; ., 

other' names,A(39) * 

END name* 

address. .IF 2 *. 

GET #,~(9); 

street,A(40) ; 

apt,~(10); 

other,A(lO) ; 

END address* 



l oca t i on ,  .IF 3 * 

GET c i ty ,A(39)  ; 

END loca t i on*  

keys, ,  IF  4 * 

each keyi.DO 1 , 2 ,  .. .,79* 
GET key ,A( l )*  

END each key * 

END keys * 

terminator . ,  'IF 0 * 
GET skip,A(.79)* 

. . 

END terminator*  

END cases*  

END a l l  addresses* 

H ie r a r ch i ca l  v a r i a b l e  F i e ld s .  Many examples of d a t a  organiza- 

t i o n  r equ i r e  a h ie ra rchy  because t h e r e  is  a neces s i t y  t o  i nd i ca t e .  

t h e  l o g i c a l  connec t iv i ty  of p a r t s  of a  set  of d a t a  represen t ing  h 

user  de f ine  l o g i c a l  record. For example, suppose we  a r e  c o l l e c t i n g  

b ib l iograph ic  d a t a  about a r t i c l e s  i n  a  journal .  Each i s s u e  w i l l  

be viewed a s  a  record composed of a  v a r i a b l e  number of a r t i c l e  sub- 

p a r t s .  The record is  viewed i n  a  h i e r a r c h i c a l  f ash ion  ( s ee  



figure 6). If the sequential file representing these variable 

strings were separated by an = and each variable set of authors 

and subjects were separated by 0= and each issue were separated 

by 00=, we would key board the data as follows: 

18 lZ=CACM=December, 1975=Programming 
Languages, Natural Languages, and Mathematics= 
Nour , Peter=O=Analogies related to social aspects= 
language qualit~language development=artificfal 
auxiliary languages=O=Exception. Handling: 
Issues and a Proposed Notation=Goodenough, J.B .= 
O=mutilevel exit=GOTO statement=error conditions= 
structured programming=*The intrinsically 
Exponential Canplexity of the. Circularity Problem 
for Attribute Grammars=Jayayeri, M= 
Ogden, W .F .=Rounds, W.C .=@Attribute 
grammars=circularity problemcontext. free 
grammars=computational complexity=exponential 
time= 0= 

Automatic Data Structure Choice in a Language 
of Very High Level=Schwartz, J .T .=O= 
program opt imizat ion=automatic programming= 
high-level languages=0=00=18 10= 
CACM=October, 1975=a Preliminary System 
for the Design of DBTG Data Structures= 
Gerritsen, R=O=network model of data bases= 
Data Base Task Group-data base design=data 
structure=@ 

- - - . . . . -. . . . - . - . . . . . . . . - -. . . . . 

r *. 

Horner's Rule for the Evaluation of a 
General Closed Queueing Netwokk.= 
Reiser, M=Kobayashi, H=O=Queueing 
Networks=queueing theory=Hornerls Rule= 
service rate=0=00= 



i s s u e  # 
j ou rna l  

d a t e  

t i t l e  

au thor  

s u b j e c t  . . . 

Figure  6 

A h i e r a r c h i c a l  record  i n  which each a r t i c l e  
c o n t a i n s  one t i t l e ,  a v a r i a b l e  number of 
authors and a v a r i a b l e  number of s u b j e c t s .  



The DDL f o r  t h i s  t y p e  of s e q u e n t i a l l y  s t o r e d  h i e r a r c h i c a l  

t y p e  of d a t a  i s  

a l l  i s s u r e s .  . ~ d  * 

GET. i s s u e  # ,A(=)  ; 

date,A'(=) * 

ar t ic les .  .Dd UNTIL O==* 
. . 

GET t i t l e , A ( = ) *  

au thor s .  .Dd UNTIL 0=* 

GET a u t h o r ,  A (= ) * 

END a u t h o r s *  

. . s u b j e c t s .  . ~ d  UNTIL 0=* 

GET s ,ubjec t ,A(=)*  

END, s u b j e c t s *  . 

END art icles* 

END a l l  i s s u r e s *  

Mixed Fixed F i e l d  and V a r i a b l e  Unordered F ie ' ld  of Records. 

It is  p o s s i b l e  t o  have both  f i x e d  f i e l d  and f r e e  f i e l d  d a t a  i n  t h e  

same l o g i c a l  record .  An example of mixed f i x e d  and v a r i a b l e  d a t a  

f i e l d s  is g iven  by  t h e  ERDA-ANSI s t a n d a r d  f o r  d a t a  t r ansmiss ion  (11) . 
The BNLADS DDL and i t s  r e l a t i o n  t o  t h e  ERDA-ANSI DDF and DF is  

d i s c u s s e d  i n  Appendix 111. ' 
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Appendix I1 

BNLADS PLD Input Examples 

The following examples have been formed from existing data 

files and descriptions. I .  
Fixed Field File. The following case was taken from a form 

I given to user's.of the meteorology tapes disseminated by BNL. 

The names of the fields and formats are those given on the form. 

VDEL=== RDEL=O== 
++ROOT++ ++ COMMENT CLIMATOLOGY TAPES== 

PFN=DATACL == ORG=BNL MET == VSN=N12345 == 
CONTACT TISCHLER., JOYCE BNL MET== 
COMMENT APRIL 1967 - CURRENT== 
REF SINGER, I. A. AND SMITH, M. E., 
JN. METEOR. VOL. 10, NO. 2, APR.1953,P. 121-126.== 
++PHYS++ROOT++ BLKSIZE= 83== CHAR= B== 
++BNLPLD++ROOT++ 
INPUT.. DO == 

GET -60 IN TEMPERATURE DEG C,F4,1; 
-30 IN TEMPERATURE DEG C,F4.1; 
-3 IN TEMPERATURE DEG C,F4.1; 
SHELTER IN DEG'C, F4.1; 
37' TEMPERATURE,F4.1; 
75' TEMPERATURE,F4.1; 
150' TEMPERATURE,F4.1; 
300' TEMPERATURE,F4.1; 
410 ' TEMPERATURE ,F4.1; 
27' DIRECTION DEGREES,F3.0; 
37' SPEED,F~.~,METERS/SEC,; 
150' DIRECTION,F3.0,DEGREES: 
150' SPEED,F~,~,METERS/SEC.; 
355' DIRECTION1F3.0,DEGREES; 
355' SPEED,F3 .~,METERS/SEC. ; 
GUSTINESS1I2,1=A 2=B1 3=B2 4=C 5=D; 
NET RADIOMETER LANGLEYS ,F5.0; 
PYRHELIOMETER LANGLEYS,F6.0; 
PRECIPITATION, F4.0, INCHES; 
SKIP,A(~) ,BLANK NOT USED: 
TIME,I4,HOUR*10; 
YEAR-MONTH1A2,JAN=A FEB=B ... DEC=L -- 1960=A 1961=B ...; 
REL HUMIDITY, F 5.0== 
END INPUT== 
o== 
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V a r i a b l e  U n o r d e r  F i e lds ,  T h e  f o l l o w i n g  descr ip t ion  is  

typ ica l  of tex tua l  data t h a t  is  i n p u t  t o  t h e  GRIPHOS data base 

m a n a g e m e n t  s y s t e m  used by t h e  M u s e u m  C o m p u t e r  N e t w o r k  and t h e  

( 1 4 , 1 5 )  U n i t e d  N a t i o n s  L i b r a r y .  

REF VANCE , D . ; MCN DATA PREPARATION MANUAL ; 
CCAL PERT. 7 ( 1 9 7 5 )  * 

REF HELLER, J. ; GRIPHOS PROGRAMMER' S GUIDE ; 
MCN 'PUBL. ( 1 9 7 4 )  * 

CONTACT HELLER, J.*REMARK THIS  DATA INPUT WAS USED 
T O  CHECK OUT THE ARCHIVE PROGRAM VERSION 1.1 

'AT BNL 9/76" 
++ROOT++ ++ PFN=ARCINP WSN=GRITO 1 *ORG=MCN* 
++PHYS++ROOT++BLKSIZE=80 *CHAR=B * 
++BNLPLD++ROOT++ TOTAL. .DO * 
RECD , ,DO UNTIL O==* 

GET TAG,A(%) ;VALUE,A(==) * 
END RECD* 
END TOTAL* 

o* 



Appendix I11 

The Rela t ion  between t h e  BNLADS PLD 
and t h e  ERDA-ANSI DDF and DF 

There a r e  s i m i l a r i t i e s  and d i f f e r e n c e s  between t h e  PLD of 

. . t h e  BNLADS and t h e  DDF and DF of t h e  extended ERDA-ANSI d a t a  ex- 

change format  ("). However, t h e r e  i s  no l o q i c a l  incons i s t ency  

between t h e  two concepts ,  t h e  d i f f e r e n c e s  being s y n t a c t i c a l ,  

p h y s i c a l  s t o r a g e  and semant ica l .  I n  t h i s  appendix we g i v e  t h e  BNF 

form of t h e  DDF and then  w e  c o n s i d e r ~ s o m e  of t h e  examples i n  t h e  

ERDA r e p o r t  (11) g iv ing  t h e i r  corresponding PLD form. 

The BNF s p e c i f i c a t i o n  of t h e  DDF is 

(ddf ) : :=[ (cont ro l )@] 

C (name @I 
[min[ (row . l a b e l  )o/ol.?l 

1 

[min[ (column l a b e l  )%I@] 
1 

(11) The sematic  meaning of t h e  ( d d f )  i s  descr ibed  i n  t h e  r e p o r t  

s e c t i o n  "Dra f t  Proposal  An Extendable Standard f o r  Information 

In terchange  on Magnetic   ape ." 
I n  t h i s  r e p o r t  ~ p p e n d i x  A "Explanatory Examples" t h e r e  a r e  

i l l u s t r a t i o n s  of DDFs and DFs, which we w i l l  s t a t e  and t h e n  g i v e  

t h e  PLD form which w i l l  document and d e s c r i b e  t h e  access ing  of 

t h e  DF. 
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E x a m p l e  A , 1 . 1 , 1  U n s t r u c t u r e d  D a t a  E l e m e n t  

DDF AUTHOR# 

D F  DOE, JANE#. . 

The corresponding PLD f o r . t h e  above DDF could  be 

R e f e r e n c e  Erda Interlaboratory Working 

G r o u p  f o r  D a t a  Exchange (IWGDE) 

edited by D e a n e  M e r r i l l  and D o n a l d  A u s t i n  

September 1976 LBL-5329*  

1 BLKSI  ZE= 80 * 

I n  t h i s  PLD descr ipt ion,  w e  have a s s u m e d  t h a t  t h e  data e l e m e n t  

D o e ,  Jane i s  t h e  DF and w e  have taken t h e  l ibe r ty  t o  g ive  a refer- 

ence about this e x a m p l e ,  I f  t he  data f i l e  contained a sequence of 

authors separated by a #, w e  w o u l d  replace t h e  PLD access descrip- 

t i o n  s t a t e m e n t  

GET~AUTHOR, A (#) * by 

a l l  authors. . ~ d *  

GET~AUTHOR, A (#) * 

END a l l  authors*. 



I n  t h e  r e m a i n i n g  examples, w e  w i l l  a s s u m e  t h a t  there i s  a 

sequence of f i e l d s  c o m p r i s i n g  t h e  D F  up t o  a f i l e  t e r m i n a t o r .  

Example A . 1 . 2 2  V e c t o r  F i e l d s .  

1) D e l i m i t e d  T e x t  V e c t o r  w i t h  N a m e  and s u b f i e l d  Labels 

DDF ~OOO&&&@MAILING ADDRESS@ 

T h e  corresponding access descr ip t ion  w i t h i n  the  PLD f o r  t h e  above 

DDF is  

MAILING ADDRESS. . ~ d  * 

GET NAME,A(@);  

S T R E E T ,  A (@) ; 

STATE,  A (@) ; 

END MAILING ADDRESS* 

2 )  F o r m a t t e d  In teger  V e c t o r  w i t h  N a m e  and S u b f i e l d  L a b e l s  

DDF ~ ~ o o & & & ~ P o P u L A T I o ~ C Y ~ O % C Y ~ ~ %  

T h e  corresponding BNLADS access desc r ip t i on  i s  



C Y 7 5 , 1 6 *  

END POPULATION*, 

A.1.2 - 3  Array F i e l d s  

1 )  D e l i m i t e d  T e x t  Array w i t h  Name and C a r t e s i a n  L a b e l  

DDF 2000&&&@PROPERTIES@GOLD% 

T h e  corresponding BNLADS accessing descr ipt ion is  

PROPERTIES.  . ~ d d  GOLD, SODIUM, COPPER UNTIL&* 

COLOR, A (@) ; 

A s  a l a s t  example w e  consider 
I 

4 )  F o r m a t t e d  M i x e d  Array w i t h  Name and C o l u m n  L a b e l  V e c t o r  



DDF 2300&&&@TABLE II@mTAL% 

I f  t h e r e  are many records  i n  t h e  DF desc r ibed  by t h e  above DDF, 
I 

t h e  BNLADS access ing  d e s c r i p t i o n  is 

TABLE I I . . . D ~  d UNTIL d#* 

 GET^ METAL, A($) ; 

DENSITY,F4.1; 

COLOR,A( , )  ; 

. ACTIVITY, F4.1" 

END d ' TABLE I1 * 

From t h e  above examples, w e  can r e s t a t e  t h e  DDF i n  BNF form 

1 r e l a t i n g  it t o  t h e  terminology used t o  d e s c r i b e  t h e  BNLADS access-  

ing d e s c r i p t i o n  ( s e c t i o n  3 ) :  

(ddf ) : := [ ( c o n t r o l  

[ ( e x t e r n a l  t a g  @] 

[ m i d  ( e x t e r n a l  value)%]@] 
1 

[min[ ( recording  tag)%]@] 
1 

[ (format)]# 



A s  a l a s t  example, we w i l l  c o n s i d e r  t h e  h i e r a r c h i c a l  f i l e  

s t r u c t u r e  d i scussed  by Haynes (6) i n  which t h e  DDF con ta ins  f i v e  

t a g s  d e s c r i b i n g  f i v e  d i f f e r e n t  DF accesses  : 

TAG 

000 0000&&&&.0n-site housing directory# 

010 2300&&&@Apartments@@Apt. No .%Ext .% 

Locat ion@(A(,)  , 1 4 , ~ ( 9 )  ) #  

020 2300&&&&@Guest House,l3' Upton Road= 

050 2300&&&&@~esidence~&@Bldg .%Address% 

, Ext.@(A(, .A($) , I 4 ) #  

The access ing  d e s c r i p t i o n  of t h e  BNLADS PLD i s  

On-site housing d i r e c t o r y .  .Dd * 

Apartments. . ~ d  UNTIL 1/13 + 

GET ~ p t . N o , ~ ( , ) ;  

END Apartments* 



G u e s t  H o u s e ,  13 U p t o n  R o a d .  .Dd UNTIL 1/13* 

GET R O O ~ , A ( , )  ; 

E x t .  , I 4*  

END G u e s t  H o u s e ,  13 U p t o n  ~ o a d *  

S u m m e r  C o t t a g e s .  .Dd UNTIL 1/13 * 

GET No.  , A ( , )  ; 

E x t . , I 4 ;  

END S u m m e r  cottages* 

M o b i l e  H o m e s ,  .Dd UNTIL 1/13 * 
. . 

.GET No. , A ( ,  ) ; 

END M o b i l  H o m e s *  

R e s i d e n c e s .  ,Dd UNTIL- 1/13 * 

GET B l d g , , A ( , ) ;  

A d d r e s s ,  A ( $  ) ; 

E x t ,  , I 4 *  

END R e s i d e n c e s *  

END . O n - s i t e  housing d i r ec to ry*  



Appendix I V  

The ANSI Magnetic Tape Label  Format 
as used by t h e  BNLADS 

The BNLADS uses  t h e  ANSI magnetic t a p e  l a b e l  (2) format t o  

d e s c r i b e  t h e  s e q u e n t i a l  f i l e s  t h a t  it accesses .  The t a g s  have 

t h e  fo l lowing meaning 

000 t i t l e  of f i l e  (i.e. PFN, DD) 

004 t h e  PLD d e s c r i p t i o n  

008 o l d  PLD d e s c r i p t i o n s  r e l a t i n g  t o  p r e s e n t  f i l e  

. 009 t h e  u s e r ' s  d a t a .  

Appl ica t ion  programs which c o n s t r u c t  a  new f i l e  from o l d  f i l e s ,  

l ist  t h e  o l d  PLD i n  t h e  v a r i a b l e  f i e l d  whose, t a g  i,s 008. The 

u s e r ' s  d a t a  i s  a v a r i a b l e  d a t a  f i e l d  w i t h  t a g  009. 

The DDL s p e c i f i c a t i o n  of t h e  BNLADS ANSI l a b e l  i s  

GET segment c o n t r o l  word, ~ ( 5 ) ;  

subsystem c o n t r o l ,  ~ ( 1 )  ; 

c h a r a c t e r  set c o n t r o l ,  ~ ( 1 )  ; 

reserved  f o r  f u t u r e  use,  ~ ( 4 ) ;  

f i e l d  c o n t r o l  count ,  ~ ( 1 ) ;  

base  address  of d a t a ,  ~ ( 5 )  ; 

, r e served  f o r  f u t u r e  use ,  ~ ( 3 )  ; 

e n t r y  map, ~ ( 4 ) .  ANSI 239.2-1971* 



d i r e c t o r y .  . ~ d  UNTIL #* 

GET tag ,A(3)  ; 

l e n g t h  of f i e l d , ~ ( 4 )  ; 

s t a r t i n g  c h a r a c t e r  p o s i t i o n , ~ ( 5 ) ,  s e e  PROC 

wrtp ld  of BNLADS* 

END d i r e c t o r y *  

padding. .Dd U N T I L  $ * 

GET f i l e  c h a r a c t e r ,  ~ ( 1 )  * 

END padding* 

u s e r ' s  d a t a .  .Dd * 

GET one c h a r , A ( l ) ,  u s e r ' s  d a t a  cons idered  t o  

be  i n  STREAM mode c h a r a c t e r  type  * 

END u s e r ' s  d a t a  * 
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