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. . 
Abstract . . 

The Data Model., i.e. the information 'content of the 
data. base as it is viewed by the users, of the BNL Archive 
and Dissemination System i.s presented. The syntax of the 
data model is stated in BNF form and the semantic meaning 
is' discussed. Examples . . . .  of the use. of the .. . . . .  data model are 

. . - 
given. . . . .  . . . . . . . . .  . . . . . . . . . . .  - . . . . .  . . . . . . .  . .  . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  . . . .  - - 

. . 

1. INTRODUCTION 

The Brookhaven Nationa Laboratory Archive and Dis- 
semination (BNLAD) system(lf has been designed as a Data 
Base Management to deal with the logical access- 
ing and dissemination of sequential files of machine read- 
able data in a nonhomogeneous computer network. A key 
feature of the BNLAD system is a parser and compiler im- 
bedded in all application programs(') which can read a Data 
Model Description (DMD) and perform the desired accessing 
of files from logical information given by users at run 
time. In this paper we discuss the DMD of the BNLAD system 
called elsewhere (l', 8f the Physical Logical Description 
(PLD). In section 2 we give the syntax of the DMD in BNF 
form, and discuss its semantical interpretation. In sec- 
-tion 3 we give a set of examples taken from previously de- 
signed sequential files. 

2. THE DATA MODEL DESCRIPTION' 
. , 

The Data Model,. i. e. the conceptual view of data 
dealt with in the BNLAD system, is' given initially by a 



use r  who cons t ruc t s  an archived form of a  s equen t i a l  
f i ~ . e ( ~ )  using a s  i npu t  t h e  DMD and t h e  d a t a  f i l e .  I n  t h i s  
s e c t i o n  we d i scuss  t h e  s y n t a c t i c a l  and grammatical proper- 
t ies  of t h e  DMD a s  t r e a t e d  by t h e  BNLAD system. 

The input  DMD conta ins  t h e  fol lowing l o g i c a l  informa-, 
t i o n  

( i )  t h e  organizat ion which c rea ted  t h e  f i l e ,  
( i i )  t h e  t i t l e  of t h e  f i l e ,  

( i i i )  t h e  v i s u a l  s t i c k e r  l a b e l ,  
( i v )  b ib l iographic  re fe rence  and comments, 

(v)  block s i z e  
( v i )  charac te r  type 

and ( v i i )  t h e  da t a  access ing descr ip t ion .  

The inpu t  desc r ip t ion  is i n  f r e e  fo rm.charac te r  mode 
i n  l o g i c a l  blocks of e igh ty  cha rac t e r s ,  where one o r  more 
blanks may sepa ra t e  words. There i s  a  h ie ra rchy  repre-  
s e n t e d b y  t h e  DMD ( f i gu re  1) which has  t h r e e  l o g i c a l  sub- 

. , div i s ions :  ( i )  r o o t  information which is g loba l  t o  t h e  
da t a  f i & e  being described,  (ii) phys ica l  information de- 
s c r i b i n g  t h e  p a r t i c u l a r  f i l e ,  .and ( i i i )  t h e  d a t a  access-  
ing desc r ip t ion  f o r  t h i s  f i l e .  

Root Information 

organ iza t ion  
- t i t l e  of f i l e  

v i s u a l  s t i c k e r  l a b e l  
b ib l iographic  re fe rences  and comments 

i I 
Physical  Access 

block s i z e  Data Accessing 
cha rac t e r  type Descr ip t ion i n  

t h e  DSL form 

Figure  1 

The Hiera rch ica l  Form of t h e  
PLD used by t h e  BNLADS 



Since the  input  desc r ip t ion  i s  f r e e  form, it i s  neces- 
s a r y  t o  d e l i m i t  t h e  various l o g i c a l  e n t i t i e s .  There i s z a  

d e f a u l t  set of de l imi t e r s  which' can be overridden i f  they  
appear i n  t h e  i npu t  descr ip t ion .  These over r ides ,  i f  p res -  
e n t ,  a r e  l i s t e d  before  t h e  r o o t  de l imi t e r s  and i n d i c a t e  
those  de l imi t e r s  t h a t  a r e  changed. 

The syntax of t h e  DMD i s  

(DMD) : :=[ (overr ide  de l imi t e r s )  1 
, .  R ROOT++^&+ 

ORG= (organizat ion) { (vdel)  [Id') 
{PFN= IDD= I A S G = ]  ( f i l e  t i t l e )  { (vdel)  lid] 
VSN= (volume l a b e l )  (vdel)  I Id] . , 
min[ ( t ag)  ( t d e l )  ( t e x t )  (vdel)]  
0 

++PHYS++ROOT++ 
BLKsIZE= (n) C(vde1) 1363 
CHAR={A~ B 1 E )  { (vdel)  1 Id] 

++BNLPLD++ROOT++ (DSL) ( r d e l )  
. . . . .  . . - 

The order '  'of t he  f i e l d s  - separated by { (vdel > l3d],  can appear- ., 
i n  any order  'wi th in  t he  node groups ++Roow~~++ and 
++PHYS++ROOT++ . 

( ~ h e s e  can be thought of i n t u i t i v e l y  a s  value ,  t a g ,  l a b e l ,  
f i e l d ,  s u b f i e l d  and record de l imi t e r s  r e spec t ive ly . )  ~f  any 
of t he  over r ide  de l imi t e r s  a r e  no t  p re sen t ,  t h e  d e f a u l t  
v a l u e s - a r e  taken and a r e  ind ica ted  a s  t h e  f i r s t  charac te r  
s t r i n g  i n  t h e  choice b racke t  { 3.  

(overr ide  de l imi t e r s )  : : = [ V D E L ~  * (vdel)  31 
[TDEL= [Id I ( t d e l )  3 3 
[LDEL=[. .I ( l d e l ) ] ]  

Id: :=any number of blanks 
(vdel)  : := (ch4) 
( l d e l )  : := (ch4) 
( f d e l )  : := (ch4) 
( sde l )  : :=(ch4) 
( r d e l )  : := (ch4) 

(ch4) : :=rnin max{ (charac te r )  3 
1 4  

[FDEL= { ; 
CSDEL= [ , 

( f d e l )  3 ] 
( s d e l )  3 1 

[RDEL= [o* 1 ( r d e l )  3 3 .  



(character)  : :=(cap) ( (lower) I ( d i g i t )  I ( spec ia l )  

I I  I (cap): :=A B . . . z . . 

(lower)::=a b ... z 
- -=o  1 .., 9 ( d i g i t ) .  . 

s P e c i : : + - 1  1 i : i ' ~ I l l I  

: # $1%1&1(1) 1 = 1 - 1  I I e 1 ( 1 ) 1 . - .  
where the  e l l i p s e s  ... implies any other spec ia l  character  
readable by the  p a r t i c u l a r  machine being used, 

(organization) : :=mint (character)  ] 
1 

( f i l e  t i t l e )  : := (cap)min maxll (cap) 1 ( d i g i t )  (1 
0 . 7  

(volume labe l )  : :=min maxll (cap) 1 ( d i g i t )  11 
1 6  

( tag)  : :=min { (character)  ] 
1 

. . 

( t ex t )  : :=min { (character)  3 
1 

(n) : :=min max{ ( d i g i t )  ]. 
1 5  

The character type of t h e  f i l e  i s  given by the .key  word . 

CHAR= where A implies A S C I I ,  B implies BCD and E implies 
EBCDIC. 

The da ta  sub-language (DsL)' i s  in te rpre ted  by a par- 
s e r  and compiler imbedded i n  t h e  BNLAD system t o  perform 
t h e  log ica l  input and output i n  any appl icat ion program. 
Its syntax is 

(DSL) : :=(\(do) I (get)  I (labeled g e t )  11. 
 h he (do) block's  syntax is 

(do) : :=( label)  (1del)~oJd 
1 (value)min[, (value) 31 

0 
(value), (value),  . . . C (value) 3 1 
~ ~ ~ l d ( f i e l d )  (vdel) 1 
UNTIL ld(de1imiter) 1 Jd] (vdel) 
(DSL ) 
END ( labe l )  (vdel) 



where .- 

( l abe l )  : :=min (charac te r )  
1 

(value) : :=min (character)  
1 

( f i e l d )  : := ( f i e l d  name) ( sde l )  
(format) 
[ ( s d e l )  ( t e x t ) ]  

( f i e l d  name) : :=min{ (charac te r )  1 
1 

(format): : = ~ ( n ) .  (n) lF ( (n ) ,  (n))  1 

A ( (de l imi t e r ) )  
(de l imi te r )  : :=min (charac te r )  

1 

The (value) ,  min{,(value)]  impl ies  t h a t  t h e  DO loop - . .  0 
i s  executed success ively  f o r  each (value) .  

The (value) ,  (value) ,  . . . [ (value)  1 form requ i r e s  . t h a t  t h e  
values  be numeric.   hen t h e  DO loop is performed from t h e  
f irst  (value)  and each success ive  (value) determined by 
adding t h e  increment equal t o  t h e  d i f f e r e n c e  of t h e  f i r s t  
two values. The DO loop terminates  when t h e  (value) i s  
l a r g e r  than  t h e  l a s t  (value)  i f  p r e sen t ,  o r  when t h e  end- 
f i l e  condi t ion i s  r a i s ed ,  

The GET ( f i e l d )  form i m p l i e s . t h a t  t h e  next' f i e l d  i s  
numeric and s p e c i f i e s  t h e  number of t imes t h e  DO loop is 
t o  be executed. 

The UNTIL (de l )  form impl ies  t h a t  t h e  DO loop i s  t o  
be  executed u n t i l .  t h e  de l imi t ing  cha rac t e r s  of (de l )  a r e  
encountered i n  t h e  input.. This  is an unusual f e a t u r e  of 
t h e  DSL i n  t h a t  mul t ip ly  imbedded do loops can be  e x i t e d  
a t  any l e v e l .  

The (ge t )  syntax is  

(ge t )  : : = ~ ~ ~ k f ( f i e l d )  
min{ ( sde l )  ( f i e l d )  1 (vdel)  
0 



' ~ l l  accessing implied by a GET 'statement. accesses characters 
in 'STREAM mode. 

The (format) has the interpretation given in PL/~, al- 
though we allow some extensions. The A ( (delimi ter)) format 
implies variable stream access~until the characters of 
(delimiter) is encountered. If an application program 
reads a file the GET statement implies input: if an appli- 
cation program writes a file theGEF statement implies out- 
put. . . 

The (labeled get) block has the syntax 

(labeled get) : := 
(label) ( l d e l ) ~ ~ ~  (f ield) (vdel) . '. 

minC (label) (ldel)~~kf(value) (vdel) 
1. 

(DSL) 
~mg(labelj ] 
ENDH (label) . . 

A (label) (ldel) GET block triggers a CASE statement. . The. 
' .  value of the'field is found in one of the IF END blocks, 

triggers .the execution .of the (DSL) statement within that 
block. If no value matches an '  value), .then the IF 
block with a null (value) is executed. If there is no 
null (value) and. no match takes place, the error condition 
is raised and the program is terminated. 

The. present implementation. allows any (~~~)~1000'0 char- 
acters in length. All delimiters can be surrounded by any 
number of blanks;' all BNLlkD ,system key words must be sur- 
rounded by at least one blank. 

3. , EXAMPLES OF THE DMD 
. . \ 

In thig section we give a set of examples which il- 
.lustrate the syntax and semantics of the DMD of the BNLAD 
system to show how the system will be used to describe 
existing data. 

Fixed Field Records 
. . 

The first example we consider is typical of many se- 
quential files.which.contain a single format of fixed 



fields: some meteorology tapes archived at BNL are de- 
scribed by the DMD 

VDEL.== RDEE O== 
++ROOT** ** COMMENT CLIMATOLOGY TAPES== EDFILE DATACL== 

PFN=DATACL == OR-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++ BLKS IZE= 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' TEMl?ERATURE,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, ~3.1, METERS/SEC. ; 
355 ' DIRECTION ,F3,0 ,DEGREES ; 
355 ' SPEED,F~. 1 ,METERS/SEC ,; 
GUSTINESS ,I2,1=A 2=B1 3=B2 4=C 5=D 
NET RADIOMETER LANGLEYS , F5.0 ; 
PYRHELIOMETER LANGLEYS,F6.0; 
PRECIPITATION ,F4.0, INCHES; * - 

- - - - - SKIP ,A (1) , BLANK NOT USED; 
- - - 

TI&,I~,HOUR*~O; 
YEAR-MONTH,A2, JAN=A FEB=B . . . DEC=L -- 19 60=A 19 61=B ,,. ; 
REL HUMIDITY, F5.0== 
END INPUT== 
0== 

The override delimiter == for (vdel) was necessary because 
the (text) subfield of the field TIME. uses an *, 



Fixed F i e l d ,  Data'Determined Format 

There a r e  many organizat ions  of da ta  where a s p e c i f i c '  
f i e l d  determines the  format of a f ixed  s e t  of f i e l d s  a f t e r  
t h i s  f i e l d .  For example,, .in many card .  format f i , l e s  t h e  
need t o  conform t o e i g h t y  columns r equ i r e s  d i f f e r e n t  for-. 
mats i n  some p o r t i o n s ' o f  t h e  card  to- allow. f o r  a l a r g e  
v a r i e t y  of f i e l d s .  Consider a s e t  of card formats i n  which 
t h e  columns, 1-19 are t h e  s a m e ,  column 20 determines' t h e  
format of t he  remaining. columns. The da t a  f i l e  i s  made up 
of card images i n  any order.  A t yp ica l .  DMD desc r ip t ion  i s  

LDEL= :Id 
++ROO'IU+&+ORG=NYS H i s t o r i c a l  survey* 
VSN=N31552*DATE 1972* 
COMMENT Data co l l ec t ed  on f i e l d  t r i p  
A/3 711 June, 1972*PFN=NYSHS6* 

, ++PHYS++ROOW+CHAR=B* 
. . BLKSIZE=80* . 

. . 
.' ++BNLADS++ROOT++ 

. . 
I 
i rec.ords : DO* 

GET recorder  , ~ . ( 1 9 )  * 
c o l s  g21-~O:GET , t y p e , A  (1) * .  . . 

s i t e  :1Fgl* 
, G ~ T g s i t e   name,^ (20) ; 

. . l oca t ion  ,A (20) ; 
owner,A(lO) ; 

c l a s s i f i c a t i o n s  : ~0g1,  lo*  . 

G E T & ~ ~ , A ( ~ ) ;  . 

a END c l a s s i f i c a t i o n s *  
END site* . - 

, building:  1Fld2* 
. G ~ n d n a m e , ~  (15) ; 

l o c , ~  (10) ; 
s t o r i e s ,  1(2) ; 
owner,A(21) * 

c l a s s i f i c a t i o n s :  ~ 0 g 1 , 3 0 *  
G~T?dkey ,.A ( 1 ) ., 
END c l a s s i f i c a t i o n s *  

: END building* 
. . . . . . 

other:  IF* 
GET  comment,^ ( q O )  * ,: 

END other* 
~NDldcols~21.-80" . ' 

END records* 



I n  t h i s  e x a m p l e ,  if column 20 i s  ne i ther  1 or  2 ,  the  
remainder of the i n p u t  card is  read as ~ ( 6 0 )  and tagged 
c o m m e n t .  

V a r i a b l e  U n o r d e r e d  F i e l d s  

M a n y  data base m a n a g e m e n t  systems accept free format 
tagged del imited character s t r i n g s  as i n p u t  t o  the  data 
base. (7t10811) A SYSTEM 2 0 0 0 ( ~ )  i n p u t  f i l e  cou ld  be 
described by the BNLAD s y s t e m ' s  DMD as f o l l o w s :  

V D E L = = = ~ E L =  o==g 
ORG=BNL==CONTACT FUCHEL,K.== 
VSN=N3 1 2  5 6==DATE 19 7 7==PFN=S 2K14== 
R e f  S R I  Systems C o r p o r a t i o n ,  SYSTEM2000, 
~e fe rence  M a n u a l ,  ( 1 9 7 4 )  == 
C o m m e n t  See f o l d  o u t  example i n  R e f  SRI== 
++PHYS++ROOT++ 
CHAR=B==BLKS IZE=80== 
++BNLPLD++ROOT++ 
a l l  ld r e c o r d s . - D O = =  
record. . DO~UNTIL~~END*== 
~ E ~ I d t a g  o r  va lue  ,A (*) == 
END record== 
E ~ ~ H a l l % r e c o r d s = =  0== 

S ince  the  * is used  as  a delimiter i n  SYSTEM 2 0 0 0 8 s  
i n p u t ,  w e  override it w i t h  == fo r  (vdel)  and 0== f o r  
( rde l ) .  ( ~ o t e :  T h e  hierarchical s t r u c t u r e  def ined by 
the S 2 K  DESCRIBE m o d u l e  is  no t  a u t o m a t i c a l l y  associated 
w i t h  t h i s  data. ) 

A n o t h e r  e x a m p l e  of unordered var iable  f i e l d  data used  -. . 
as i n p u t  t o  a DBMS i s  typical of t he  M u s e u m  C o m p u t e r  N e t -  
w o r k ( l l )  and U n i t e d  N a t i o n s  i n p u t  t o  t h e  GRIPHOS DBMS. 

. T h e  i n p u t  data are sequences of a t t r i b u t e  v a l u e  pairs. of 
character s t r i n g s .  E a c h  record i s , t e r m i n a t e d .  by 0*, va lue  
is terminated  by * and each a t t r i bu t e  i s  t e rmina ted  by g. 

V D E ~ = = ~ E L =  o==g 
 ROOT++^^+ 
R e f  V a n c e ,  D. Manual fo r  Museum C o m p u t e r  * 

N e t w o r k  GRIPHOS A p p l i c a t i o n ,  CCAL 
Publ .  SUNY a t  Stony B r o o k ,  N.Y. ( 1 9 7 6 )  .== 



Ref  H e l l e r ,  3. GRIPHOS Data Base 
~ d m i n i s t r a t o r  ' s  Guide, MCN Publ.  (1974) == 

. . 

++PHYS++ROOW 
CHAR=E==BLKS 1 ~ ~ 1 8  0== 

++BNLPLD++ROOT++ . . 

al l ldrecords. .D~== 
record..-DO UNTIL O*== 
GET  tag,^ (H) ; 

value,A(*)== 
 END^^ e c  ord== -. 

~ ~ ~ l d a l l l d r e c o r d s = =  o== 

Fixed F i e l d  Var iable  Format 

Many cases  of f i x e d  f i e l d  formatted f i l e s ,  i n  
which t h e  formats  c y c l i c a l l y  change, e x i s t  i n  p r a c t i c e .  
Nardi  and ~ e l l e r ( ~ )  g i v e  examples which we can v i s u a l i z e  

. . 

a s  fol lows:  

Year 

1978 

C i t y  

NY 
Denver 
Miami 
NY 
. ~ e n v e r  
M i a m i  

NY 
Denver 
Miami 

Month 

Jan 
Jan  
Jan  
Feb 
Feb 
Feb 

Dec 
Dec 
D e c  

Reqion Avq.  Temp. Avq. P r e s su re  

7.1 , 14.37, 
8 .2  3-4-92 

15.3 14.86 
. - 11.6 14'. 39. 

12.9 .14,86 
16.4 14.62 

. . 

Avg. Avg. Avg , 
Temp. P r e s s u r e .  R a i n f a l l  

Jan  recorded i n  machine . readable  
form . . 

Figure  2 



The DMD for this sequential file which stores the 
previously unrecorded descripti0n.i~: 

++RooT++?~++oRG=BNL*vsN=N~ 3 241* 
CONTACT Nardi, J.;.BNL; Upton, N.Y.* 
PFN=METEX3 * 
++PHYS++ROOT++CHAR=B*BLKSIZE=2000* 

Year. .~0)d1978,1979,. . . * 
month. .~OJd~an,Feb,~ar , ~ p r  ,'~ay, ~ u n ,  ~ u l  ,AU~, Sep, Oct ,Nov,Dec* 
city. .~~)dN.~.,,Denver,Miami* 

GET ave temp,~(lO.l);centigrade; 
ave pressure,~(lO.l),#/sq.in* 

ENDldcity* 
~NDJdmonth* 

r eg ion . .~~ ldNE,~~ ,Nw,SW* 
~ E ~ g a v e  temp,F(10.2) ; 

. ave pressure, F (5.2) ; 
ave rainfal1,F (5. l)., cms* 

E~~gregion* 
ENDgyear * 

Combinations of Fixed Field and Variable Field Records 

Very often, data records are composed of fixed field 
information followed by a variable number of variable' 
fields of data. Data conforming to the ERDA-ANSI standard 
for data dissemination(6) is such an example. This stand- 
ard format which develops a generalization'of the ANSI 

(2) standard for bibliographic interchange of data , 
contains a fixed leader, a variable directory of attributes 
(i.e. tags) and positions, and a variable number of fields 
of data. In order to accept and produceadata in the inter- 
change format so that the' BNLAD system is compatible, a se- 
quential file of'data of this type could be described by 
the DMD: 

 R ROOT++^++ 
Ref ANSI 239.2-1971* 
Ref Merrill, D. and Austin D., ERDA Interlaboratory 
Working Group for Data Exchange (IWGDE) , 
LBL-5329, (Sept. 1976) * 



Ref H e l l e r ,  J o t  The A r c h i t e c t u r e  of t h e  BNL 
Archive and Disseminat ion System, 
BNL-AMD 752 Report  (Dec. 1976) , 
PFN=ERDA03 -SN=N32156* 
0RG"BNL AMD* 
CONTACT H e l l e r ,  J.; SUNY; D e p t .  of  Comp. S c i , ,  
Stony Brook, N.Y. 11974; (516) 246-7146* 
CONTACT O s t e r e r ,  L.; BNL, AMD, Upton, N.Y. 11973; 
(516) 345-4156; FTS, 8-664-4156* 

++PHYS++ROOT++ 
CHAR=A*BLKSIZE=2 048* 

++BNLP LD++ROOT++ 
a l l  disseminated data..DO* 
GET segment c o n t r o l  word, A (5) ; 

subsys t e m  c o n t r o l ,  A (1) ; 
c h a r a c t e r  s e t  c o n t r o l ,  A (1) ; 
r e se rved  f o r  f u t u r e  u s e ,  A (4) ; 
f i e l d  c o n t r o l  count ,  ~ ( 1 )  ; 
base  address  o f  d a t a ,  ~ ( 5 ) ;  
r e se rved  f o r  f u t u r e  u s e ,  ~ ( 3 )  ; 
e n t r y  map, A (4)  , ANSI 239.2-1971* 

directory. .DO UNTIL #* 
GET t a g , ~ ( 3 )  ; 

l e n g t h  of   field,^ (4) ; 
s t a r t i n g  c h a r a c t e r   position,^ (5)  * 

END d i r e c t o r y *  
padding. .DO UNTIL $* 

GET f i l l  c h a r a c t e r  , A  (1)1* 
END padding* 

u s e r ' s  d a t a .  .DO-TIL%* 
f i e l d  . .DO UNTIL%* 

GET one c h a r , A ( l ) ,  u s e r ' s  d a t a  cons ide red  t o  
be  i n  STREAM mode c h a r a c t e r  type* 

END f i e l d *  
END u s e r ' s  d a t a *  

EM> a l l  d isseminated  d a t a *  o* 

I n  t h e  above .example $ and ,V r e p r e s e n t  , t h e  ANSI charac- 
ters  1/13 and 1/14' r e s p e c t i v e l y . ,  



Hierarchical ~ariab'le Fields 

Many examples of data organization require a hierarchy 
because 'there is a necessity to, indicate the logical con- 
nectivity of parts of a set of data representing a user de- 
fined.logica1 record. For example', suppose we are collect- . -  

~ ing.bibliographic data about articles in a journal. Each 
issue will be viewed as a record composed of a variable num- 

~ . .  

i 
ber of article subparts. The record is viewed in a hier- 
ar'chical fashion (see figure 3). I .  

title 

issue # 
journal 
date 

author 

.. . 

Figure 3 

. . 

. . . . 
. . .  

I. 

A hierarchical record. in which each article 
contains one title,.a variable number of 
authors and a variable number of subjects. 



I f  t h e '  s e q u e n t i a l f i l e  represent ing  t h e s e v a r i a b l e  s t r i n g s  
were separated by an = and each var iable  s e t  of authors and 

s u b j e c t s  were separated by 0= and e a c h i s s u e  were separated 
by 00=; the  data  i s  formatted as-  follows: 

18 12=CACM=Deeember1l975=Programming 
Languages, Natural Languages, and ~ a t h e m a t i c s =  
Nour. ~ e t e r = O = ~ n a l o g i e s  re la ted  t o  s o c i a l  aspects= 
language quality=language development=art if icial  
aux i l i a ry  languages=O=Exception Handling : 
Issues and a Proposed Notation=Goodenough. J .B.= 
O=mutilevel exit=GOTO statement=error conditions= 
s t ruc tured  programming=O=The i n t r i n s i c a l l y  
Exponential Complexity ' of the  C i rcu la r i ty  Problem 
f o r  At t r ibu te  Grammars=Jayayeri, M= 

Ogden, W.F-=Rounds, W.C.=O=Attribute I 

grarnrnars=circularity problem=context f r e e  
gramrnars=computational corr~lex.ity=exponential 
time=O= 

Automatic Data S t ruc ture  Choice i n  a Language 
of Very High Level=Schwartz, J.T.=O= 
program optirnization=automtic programming= 
high-level languages=0=00=18 10= 
CACM=October, 1975=a Preliminary System 
f o r  the  Design of DBTG Data Structures- 
Gerr i tsen,  R=O=network modal of data bases= 
Data Base Task Group=data base design=data 
structure=O= 

- - 
~ o r n e r ' s  Rule f o r  the  Evaluation of a 
General Closed Queueing Network= 
Reiser. M=Kobayashi, H=O=Queueing 
Networks=queueing theory=Horner 's Rule= 
serv ice  rate=0=00= 

. .  



15. 

The DMD for a file of issues would . . be of the form: . . . ' .. 

. . 

++ROOW+~&+ 
Ref CACM 1975*DD=CACM75* 
ORG'SUNY Biblo. Proj . *VSN=ACMO14* 
CONTACT Finermann, A. ; SUNY; Dept .of Computer 
Science; Stony ~robk, N.Y. 11974* 

++PHYS++ROOT++ 
BLKSIZE=32OOO*CHAR=E*. . 

all issues, .DO* 
GET issue #,A(=) ;. 

journal ,A (=.) ; 
 date,^(=)* ' .  

. articles.. .DO UNTIL O==* 
GET  title,^(=)* 

authors. .DO UNTIL 0=* 
GET author,A(=)*. . . 

.END authors* . . 

subjects. ,DO' UNTIL 0=* 
GET subject ,A (=) * 

END subjects* 
END. articles* . . 

.END all issues* 
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