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INDEX-GLOSSARY 1 

In this part of the manual, many terms are listed in company with 
a snort explanation or definition and with references to the 
sections of the document wnere the term is explained more fully, 
(Some terms require more extensive reading, beyond the sections 
cited# for a complete understanding,) These references are given 
in italics if they are the numbers of the syntax equations in 
Appendix A, The upright numbers are the section numbers in the 
body of the text where the terms are discussed, in some cases# 
the explanation itself contains a verbal reference to another term 
in this index-giossarv, la 

The first section below treats the "marks and "ideograms, In the 
alphabetical sections, metalinguistic terms are listed in italics, 
JOVIAL "primitives and "abbreviations are listed in upright 
capitals, and possibly unfamiliar English words and phrases are 
listed in upright lowercase letters, The explanations are to the 
right of the terms ana the reference numbers are below, le 

Ideograms ana Marks ibi 

„+ see "plusssign, ibla 

See "minus:sign, Jblb 

„/ See "slash, lbie 

..ArithmeticjoDerator for the determination of a 
residue (modulo), Ibid 

_* See "asterisk, lbie 

„** "Arithmetic{operator tor exponentiation, iblf 

„< "Relational{operator meaning less than, lblg 

_> "Relational{operator meaning greater than, iblh 

_<> "Relational{operator meaning less than or greater 
than# not equal, Ibli 

„> = "RelationalJpperator meaning greater than or equal# 
not less than, lblj 

„<= "Relational{operator meaning less than or equal# not 
greater than, Ibik 

_= See "equalssign, lbil 
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,ss Operator for exchange in an 'exchange:statement, Iblm 

Concatenation operator for "character: and 
-bit:formulas, l&ln 

See "atisign, Iblo 

signal for "attributejassociation, Iblp 

"Space, the "mark represented by no ink on the paper* lblq 

„$ see "dollar:sign t  iblr 

Representation of an explicit decimal point In 
"numeric{constants and "numeric:formats, ibis 

See "comma, iblt 

_; See "colon, lblu 

-J Terminator (optional after »JEND and a 
"direct{Statement) for "statements, "declarations, 
"directives, "for sc-lauses, and the introductory conditional 
clauses ot "loop:statements. Iblv 

see "exciamationipoint, Ibiw 

See "quotationtmark, lbix 

See "prime, ibiy 

— C "Left{parenthesis, See "parentheses, lblz 

-) "Kightsparentnests, See "parentheses, ibla@ 

-t "Left{bracket. See "brackets, iblaa 

„3 "Right{bracket, See"brackets, lblab 

A lb2 

-A lb2a 

In a "fixed:constant signals the number of bits after the 
binary point, lb2al 

"abbreviation "1, 2,6,1 lb2b 
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" f e y m b o i ,  A s p e c i f i c  " l e t t e r  i n  a  " d e c l a r a t i o n  w i t h ,  a  
m e a n i n g  d e p e n d i n g  u p o n  t h e  s p e c i f i c  c o n t e x t ,  

" a b n o r m a l ! d i r e c t i v e  " 2 ,  1 1 . 7 . 1  

N o t i f i e s  t h e  c o m p i l e r  o f  d a t a  e l e m e n t s  t h a t  m a y  b e  
a f f e c t e d  b y  i n t e r r u p t  p r o c e s s i n g  o r  c o n c u r r e n t  t a s k s ,  

.ABS 4 .19 ,11  

" P r i m i t i v e ,  I n i t i a t e s  a n  " a b s o l u t e ! f u n c t i o n i c a l l ,  w h i c h  
r e t u r n s  t h e  a b s o l u t e  v a l u e  o f  i t s  " p a r a m e t e r ,  

" a b s c l u t e ; f u n c t i o n i c a l l  " 3 .  4 , 1 9 . 1 1  

" I n t r i n s i c j f u n c t i o n i c a i l  w h o s e  v a l u e  i s  t h e  a b s o l u t e  
v a l u e  o f  i t s  " p a r a m e t e r .  

' a c t u a l ; d e f i n e : p a r a m e t e r  ' 4 ,  7 , 3 4 , 1 0  

A n  o p t i o n a l  p a r t  o f  a  " d e f i n i t i o n ! i n v o c a t i o n ,  G i v e s  t h e  
s t r i n g  o f  " s i g n s  t o  b e  s u b s t i t u t e d  f o r  e a c h  o c c u r r e n c e  o f  
i t s  c o r r e s p o n d i n g  " f o r m a l ! d e f i n e i p a r a m e t e r  .  

' a c t u a l ! i n p u t ! p a r a m e t e r  " 5 ,  4 . 1 8 . 1 ,  5 , 1 1 . 2  

A n  o p t i o n a l  p a r t  o f  a  " f u n c t i o n i c a l l  o r  
" p r o c e d u r e i c a l l I  s t a t e m e n t .  G i v e s  t h e  " p a r a m e t e r  t h a t  
m a t c h e s  i n  k i n d  i t s  c o r r e s p o n d i n g  
" f o r m a l i i n p u t i p a r a m e t e r ,  

' a c t u a l i o u t p u t ! p a r a m e t e r  ' 6 ,  5 . 1 1 . 2  

A n  o p t i o n a l  p a r t  o f  a  " p r o c e d u r e ; c a l 1 ! s t a t e m e n t .  G i v e s  
t h e  " v a r i a b l e  t o  b e  s e t  f r o m  t h e  c o r r e s p o n d i n g  
" f o r m a l ! o u t p u t i p a r a m e t e r  u p o n  e x i t  f r o m  t h e  p r o c e d u r e ,  

- A L L  5 , 5 . 8 ,  1 0 . 4 . 6  

" P r i m i t i v e ,  i n d i c a t e s  i n  a n  " a s s i g n m e n t ; s t a t e m e n t  t h a t  
t h e  f u l l  r a n g e  o f  e v e r y  " i n d e x f c o m p o n e n t  o f  t h e  " v a r i a b l e  
i s  t o  b e  u s e d  t o  g i v e  a  l i s t  o f  a l l  o c c u r r e n c e s  o f  t h e  
" v a r  t a b l e .  

a l l o c a t i o n  7 , 7  

R e f e r s  t o  o n e  o f  t h e  t w o  o a s i c  w a y s  ( f i x e d  a l l o c a t i o n  a n d  
c o n t r o l l e d  a l l o c a t i o n )  o f  a s s o c i a t i n g  a  d a t a  s t r u c t u r e  
w i t h  i t s  d a t a  s p a c e .  

l b 2 b l  

l b 2 c  

i b 2 c  1  

l b 2 d  

l b 2 d i  

I b ^ e  

l b 2 e l  

l b 2 £  

1  b  2  f  i  

l b 2 g  

l b 2 a i  

l b 2 h  

l b 2 h l  

l b 2 i  

1  b  2  i  i  

l b 2 j  

l b 2  j  1  
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-allocation:Increment "7, 7,21 

An optional part of a "tablejdeclaration, specifies the 
submanifold allocated for controlled allocation taoies 
and for compiler space management for fixed allocation 
tables, 

'allocation 1 specifier , 7.9, 7,23 

An optional part of a "simple:item:# "table:, or 
*data*bloc)c:deciaration, Marks the data structure as a 
controlled allocation entity, 

-.ALT 4,19,1 

"Primitive, Initiates an 
"aiternateientranee:function:cali to determine which 
entrance of a procedure was used, 

alternate entrance 8.8 

Provides an alternate means whereby a procedure may be 
invoked, allowing part, of the containing procedure to be 
operated under changed conditions. 

"aiternateientranee;declaration "9, 8,8 

An optional part of a *procedure:deciarafion. Defines an 
alternate way in which the code of the procedure may be 
executed. 

"alternate:entrance:function 1call '10, 4.19,1 

"intrinsic;function:cail whose value indicates the active 
entrance of the named procedure (or the innermost 
procedure containing the call), 

"alternate:entrance 5 name '11 

"Name following -.ENTER in an 
"*alternate:entrance:declaration ang used to invoke the 
alternate entrance, 

alternate exit 

Alternative return trom a procedure, "'Parameters that 
are "statement:names are often called alternate exits, 

"ampersand "144 

lb 2k 

lb2kl 

lb2l 

1 b 211 

lb2m 

lb2mi 

lb2n 

lb2nl 

lb2o 

lb2ol 

lb2p 

lb2pl 

lb2d 

lb2ql 

lb2r 

lb2r 1 

lb2s 
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„& A "mark* the concatenation operator for -character: 
and -bit:formulasf lb2sl 

-AND 4.14 lb2t 

-Primitive, The "logical:operator giving the bit-by-fcit 
logical product of two "bit:formulas, 1b211 

"arithmetic:operator "12# 4,6 lb2u 

One of six "ideoqrams used to specify arithmetic 
calculation in determining numeric values, Ib2ul 

-assignment:operator "13# 5,5 lb2v 

_s The "ideogram used in a "simple;assignment: or 
"assignment:statement, ib2vi 

"assignment:statement "14, 5,5,4 ib2w 

Provides that values of a list of "variables be changed 
to the current values of a corresponding list of 
"formulas, lb2wi 

association 7,8 ib2x 

Applies to the Pointer associated with a controlled 
allocation data structure, The association can be formed 
either in the "declaration of the structure or by 
explicit scripting at each point Of reference, lb2xl 

"asterisk -144 lb2y 

_« A -mark, the -arithmetic:operator for 
multiplication, jwo "asterisks together -#* are the 
*arithmetic:operator for exponentiation, in a -format# 
an -asterisk stands for an implied decimal point or a 
suppressed digit, lfo2yi 

"atJsign "144 ib2z 

A "mark used to associate a "name with a 
"pointer:formula, to signal an "allocation: or 
"data:allocation:specifier, or to signal 
"evaluationtcontrol, Two "at:slgns together signal 
"attribute'association, lb2zi 

"attribute association "15,4,9,1 lb2ag 
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Applied to a 'formula# it imposes its 
"descrlptionjattribute on the bits of the "formula# 
causing it to be treated as a "numericiformula of the 
stated type* size and precision, 

attribute guidance 4,9 

Explicit direction with regard to scaling and conversion 
of numeric data and operations, Overrides default 
scaling rules, 

lb2a$1 

lb2aa 

ib2aal 

lb3 

lb 3a 

As part of a *formi declaration, specifies a "bittform, 
Signals a "patterniOonstant or "pattern!format( 

"backs slash "144 

_\ A "mark:, the "arithmeticsoperator for the 
determination of a residue (modulo), 

basic addressable unit 2.9,5 

A set ot bits (usually a byte or a word) corresponding to 
each machine location; one of the consecutively numbered 
units of computer memory, 

basic structure 7,24 

Refers to the arrangement of table entries in the words 
of a computer, The structure may be serial, parallel, or 
tight, 

.BEGIN 

-primitive, used with the "orimitive „EMD as brackets to 
enclose "statements and "declarations, and (when 
enclosing nothing) as a "nuil;statement or 
"nulUdeciaration, 

"beqinidirective *16, 11,3,1 

Used with an "end!directive to bracket "statements and 
"declarations to be conditionally complied depending upon 
a "Skipidirective, 

.BIT 3.3.3, 3.4,1, 4,12,2 

lb3ai 

lb 3b 

ibibl 

lb3c 

ib3c l 

lb.3d 

lb3dl 

!b3e 

ibie i 

lb3t 

lb3f 1 

ib3g 
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• p r i m i t i v e .  I n d i c a t e s  t h a t  c e r t a i n  p i t s  o t  a n  i t e m  a r e  
t o  b e  s e t  ( " f u n c t i o n a l : #  " b i t :  v a r i a b l e )  o r  t o  b e  u s e d  
C " b i t : s t r i n d 5 t u n c t i o n : c a l l ) ,  l b 3 g l  

b i t  2 . 9 #  7 , 1 4 . 1  l b 3 h  

A  b i n a r y  d i g i t ,  . 0  o r  - 4 #  b a s i c  u n i t  o f  i n f o r m a t i o n ,  
B i t s  o f  a  c o m p u t e r  a r e  o r g a n i z e d  i n  a  h i e r a r c h i c a l  
s t r u c t u r e ,  A  b i t  s t r i n g  i s  t h e  s i m p l e s t  d a t a  s t r u c t u r e ,  i b 3 h l  

" b i t ! f o r m  " 1 7 ,  4 . 1 7 , 1 ,  8 , 9 , 1  i b 3 i  

A  " f o r m u l a  t h a t  c o n s i s t s  o f  a  " f o r m s n a m e  f o l l o w e d  b y  a  
p a r e n t h e s i z e d  l i s t  o f  " b i t t f o r m u l a s  t h a t  a r e  a s s e m b l e d  t o  
p r o v i a e  a  s i n g l e  b i t  v a l u e ,  l b 3 i l  

" b i t j f o r m u l a  " 1 8 ,  4 , 5 , 1 ,  4 , 1 *  l b 3 3  

T h e  r e p r e s e n t a t i o n  o f  a  s t r i n c  o f  b i t s ,  w i t h o u t  r e g a r d  t o  
a n y  m e a n i n g  i t  m i g h t  h a v e  a s  a  n u m e r i c  o r  c h a r a c t e r  
v a l u e ,  l b 3 j l  

" b i t : n u m b e r  " 1 9 ,  7 . 1 8 , 6 ,  7 , 1 9 , 5 ,  7 , 3 0 , 3  i b 3 <  

i n  a  " s i m p l e : i t e m s d e c l a r a t i o n ,  g i v e s  t h e  f i r s t  b i t  o f  t h e  
i t e m  i n  a  w o r d ,  F o r  a  " s p e c i f i e d : t a b l e : i t e m : d e c l a r a t i o n ,  
t h i s  w o r d  i s  a  w o r d  o f  a n  e n t r y ?  i f  t h i s  t a b l e  h a s  t i g h t  
s t r u c t u r e ,  " b l t l n u m b e r  g i v e s  t h e  f i r s t  b i t  o f  t h e  f i r s t  
e n t r y  i n  e a c h  w o r d ,  l b 3 x i  

" b i t ' s t r i n g : f u n c t i o n t c a l l  " 2 0 , 4 , 1 2 , 2  i b 3 1  

" l n t r i n s i c : t u n c t i o n : c a l l  w h o s e  v a l u e  i s  t h a t ,  o f  a  
s p e c i f i e d  s t r i n g  o f  t h e  b i t s  o f  i t s  f i r s t  " p a r a m e t e r ,  l b 3 H  

" b i t j v a r i a b l e  * 2 1 ,  3 , 3 , 3 ,  3 . 4 ,  \  l b 3 m  

D e n o t e s  a  s t r i n g  o f  b i t s  w i t h o u t  c o n s i d e r a t i o n  o f  a n y  
n u m e r i c  o r  o t h e r  m e a n i n g  a s s o c i a t e d  w i t h  t h o s e  b i t s ,  l b 3 m i  

" b i t s j p e r j e n t r y  " 2 2 ,  7 , 3 0 , 3  l b 3 n  

A n  o p t i o n a l  p a r t  o f  a  " s p e c i f i e d f t a b i e j h e a d i g g ,  F o r  a  
t i g n t l y  s t r u c t u r e d  t a b l e ,  q i v e s  t h e  s i z e  o f  a n  e n t r y  i n  
b i t s ,  l b 3 n i  

b l a n K  l b 3 o  

A  c h a r a c t e r  v a l u e  r e p r e s e n t e d  b y  n o  m a r *  o n  t h e  p a p e r ,  l b 3 o l  
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.BLOCK 7.32 ib3p 

"Primitive, Introduces a "data*block*declaration, Ib3pl 

bound 7,22.1 lb3q 

peters to the ran9e of values for each dimension of- a 
table as given by an optional lower bound and an upper 
bound, IbJql 

-brackets "144 lb3r 

I 3 Two "marks used in pairs as shown to enclose 
an "index or "index:range, a "value*£°rmula, the bounds 
in a -dimension*list# positioning information in an 
"item*declaration# a "descriptionsattribyte# or the 
starting value in a "status:list# 
"independent 5 overlay * declaration# or "switch * statement, lb3rl 

.BY 5,8,5 lb3s 

"Primitive, introduces the "incrementspprase ot a 
"controlsclause* lb3sl 

.BYTE 3,3,2# 3,4,2# 4,4,1 lb3t 

"Primitive, Indicates that certain bytes of an item are 
to be set ("functional*# "character * variable) or to be 
used ("foyteistringifunctionicail), lb3tl 

byte 2,9,3 1b3u 

A set (the number is system dependent) of bits used to 
represent one character of data, ib3ui 

byte boundary 2,9,3 lb3v 

Refers to preferred positions for bytes, lbivl 

"byte•string* function*call "23,4,4.1 ib3w 

"Intrinsic*functionjcall whose value is that of a 
specified string of the bytes of its first "parameter, lb3wl 

ib4 

.C lb4a 

As part of a "torm*declaration# signals a 

8 



RJC 6«JUN»74 10:35 30846 
J73 - Index Glossary » Completed Edited 

"charactertform, As part of an "itemtdescriptlon, 
sianals character type tor the item, in a 
"character5iormat, represents an effective character 
position where a character value is expected or output, ib4al 

call ib4b 

Refers to a "function{call or "procedure.call I statement, 
To request the execution of a function or procedure, lb4bt 

canonical form lb4c 

A standardized torn of a "programjdeclaration exhioiting 
regularity of both logical structure and arrangement on 
the pane. There is no universally accepted canonical 
form, but there are many procedures for simplifying and 
regularizing "programideclarations, lb4cl 

"chain{comparison "24* 4,13,4 lb4d 

Refers to a "formula in which some of the contained 
"formulas arp used twice in effecting "comparisons since 
they have a "relational{operator on either side, lb4di 

character 2,9,10 lb4e 

A tyoe 0f value that consists of a string of "characters, J,o4ei 

"character "25# 2,8,1 ib4£ 

Any "sign the system will accept from those given in the 
body of Figure 2-i, ib4£l 

"character{constant "26, 2,8,1 lb4g 

Provides a direct means of representing a character value 
to be manipulated by a program, lb4gi 

"character{form "27, 4.17,2, 8,9,1 lb4h 

A "formula which consists of a "formjname followed by a 
parenthesized list of "formulas that are assembled to 
provide a sindie character vaiue, lb4hi 

"character{format "28, 6,6 ib4i 

A string of „C's where each „C corresponds to an 
effective character position of the buffer filled or to 
be filled with any character value, ib4il 

9 
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" c h a r a c t e r i f o r m u l a  " 2 9 ,  4 , 4  

R e p r e s e n t s  a  v a l u e  C o n s i s t i n g  o f  a  s t r i n g  o t  " c h a r a c t e r s  
a n d  h a v i n g  a  s i z e  m e a s u r e d  i n  b y t e s .  

" c h a r a c t e r  s  f u n c t i o n ? c a l l  " 3 0 ,  4 , 4  

1  f c > 4  3  

i b 4 j l  

l b  4 k  

i n v o c a t i o n  o f  a  s p e c i a l  " p r o c e d u r e j d e c l a r a t i o n  w i t h  a n  
i m p l i c i t  o u t p u t  p a r a m e t e r  o f  c h a r a c t e r  t y p e .  l b 4 k l  

c h a r a c t e r } v a r i a b l e  " 3 i ,  3 , 3 , 2 #  3 , 4 , 2  l b 4 1  

A  " v a r i a b l e  w h o s e  " I t e m j d e s c r i p t i o n  d e c l a r e s  i t  t o  b e  o f  
c h a r a c t e r  t y p e  b y  s t a r t i n g  w i t h  — C  o r  a  p a r t  o f  s u c h  a  
" v a r i a b l e  s p e c i f i e d  b y  u s i n g  t h e  " p r i m i t i v e  _ B Y T E »  1  b  4 1 1  

c o l o n  1 4 4  i b 4 m  

_ :  A  " m a r k  u s e d  t o  i n t r o d u c e  t h e  f i r s t  
" a c t u a l  J  o u t p u t  8  o r  " f o r m a l l o u t p u t S p a r a m e t e r t  a n  
" i n s t r u c t i o n i a l l o c a t l o n s s p e c i f i e r  i n  a  
" p r o c e d u r e j h e a d i n g ,  t h e  " a l l o c a t i o n s  i n c r e m e n t  i n  a  
" s p e c i f i e d !  o r  " o r d i n a r y t t a b i e i h e a d i n 9 #  o r  a n  o v e r l a p p i n g  
d a t a  s t r u c t u r e  i n  " i n d e p e n d e n t !  a n d  
" s u b o r d i n a t e { o v e r l a y { d e c l a r a t i o n s j  t o  t e r m i n a t e  a  
" s t a t e m e n t m a m e  a t  t h e  p o i n t  o t  d e f i n i t i o n ,  o r  a  
" l o w e r j b o u n d  i n  a  " d i m e n s i o n s  l i s t j  t o  s e p a r a t e  i n  a n  
" i n d e x s c o m p o n e n t i r a n g e ,  a  " q g a l i f i e d ; S t a t u S | c o n s t a n t ,  a n d  
i n  " i n t e r f e r e n c e i  a n d  " p o i n t e r i d i r e c t i v e s ,  i b 4 m l  

" c o m m a  " 1 4 4  i b 4 n  

A  " m a r k  w i d e l y  u s e d  a s  a  s e p a r a t o r  b e t w e e n  
e l e m e n t s  t h a t  a p p e a r  i n  v a r i o u s  k i n d s  o f  l i s t s ,  t o  
p r e c e d e  t h e  R  o r  " p r e c i s i o n { s p e c i f i e r  i n  a n  
" i t e m j d e s c r i p t i o n ,  o r  t o  s i g n a l  t h e  e n d  o f  a  p a t h  i n  a  
" s w i t c h ! s t a t e m e n t t  T h e  o c c u r r e n c e  o f  a  " c o m m a  i n  a n  
" a c t u a l I  d e f i n e { p a r a m e t e r  m a k e s  i t  n e c e s s a r y  t o  e n c l o s e  
t h e  " d e f i n i t i o n  i n  " g u o t a t i o n s m a r k s t  i b 4 n l  

" c o m m e n t  " 3 2 #  2 . 5 , 2 ,  2 , 1 0  l b 4 o  

" s y m b o l ,  A n n o t a t e s  a  " p r o o r a n u d e c l a r a t i o n  e x p l a i n i n g  
w h a t  i s  g o i n g  o n .  E q u i v a l e n t  t o  a  " s p a c e  i n  m o s t  p l a c e s ,  i b 4 o l  

" c o m p a r i s o n  " 3 3 ,  4 , 1 3  l b 4 p  

A  " b i t t f o r m u i a  c o n s i s t i n g  o f  a  l e f t  o p e r a n d ,  a  
" r e l a t i o n a l !  o p  e r a .  t o r ,  a n d  a  r i g h t  o p e r a n d ,  i b 4 p i  

1 0  
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c o m p o o l  1 < 3 , 2 ,  7 , 2 , 2  l b 4 q  

A  c o m m u n i c a t i o n  p o o l ,  a  t a b l e  o r  d i c t i o n a r y  o f  
d e f i n i t i o n s  u s e d  b y  a  s y s t e m  o f  r e l a t e d  o r o o r a m s  t o  
s u p p l y  t h e  c o m p i l e r  w i t h  a  c e n t r a l  s o u r c e  o f  d a t a  
d e s c r i p t i o n s ,  

' c o m p c o  1 J  d i r e c t  i v e  " 3 4 ,  1 1 , 2  

N o t i f i e s  t h e  c o m p i l e r  t h a t  " n a m e s  w h o s e  a t t r i b u t e s  e x i s t  
i n  a  c o m p o o l  o r  l i b r a r y  a r e  h e r e b y  " d e c l a r e d " ,  

' c o m p o o l i n a m e  ' 3 5 ,  1 1 . 2 , 1  

A s  p a r t  o t  a  " c o m p o o l s d i r e c t i v e ,  i d e n t i t i e s  t h e  
p a r t i c u l a r  c o m p o o l  o r  l i b r a r y  t o  w h i c h  t h e  " d i r e c t i v e  
a p p l i e s ,  

c o m p o o l  s c o p e  7 , 3 , 2  

T h e  b r o a d e s t  o f  t h e  p o s s i b l e  s c o p e s ,  c o m p o o l ,  e x t e r n a l ,  
m a i n ,  a n d  p r o c e d u r e ,  " N a m e s  d e c l a r e d  u s i n g  a  
" c o m p o o l ! d i r e c t i v e  a r e  o f  c o m p o o l  s c o p e ,  

' c o m p o u n d ? s t a t e m e n t  * 3 f e ,  5 , 3  

A  " s t a t e m e n t  w h o s e  e s s e n t i a l  c h a r a c t e r  i s  b o u n d  u p  i n  
c o n t a i n i n g  o n e  o r  m o r e  o t h e r  " s t a t e m e n t s  ( a n d  p o s s i b l y  
" d e c l a r a t i o n s  a n d  " d i r e c t i v e s  a s  w e l l )  a s  a  p a r t  o f  
i t s e l f ,  

c o n c a t  e n a t i o n  4 , 4 . 4 ,  4 , 1 4 , 2  

A n  o p e r a t i o n  s i g n a l e d  b y  t h e  " a m p e r s a n d ,  A p p l i e s  t o  
" b i t ? f o r m u l a s  o r  " c h a r a c t e r  J  f o r m u l a s  a n d  c a u s e s  t h e  b i t s  
( b y t e s . )  o f  t h e  " f o r m u l a  o n  t h e  r i g h t  t o  b e  a p p e n d e d  t o  
t h e  r i g h t  o f  t h e  b i t s  ( b y t e s )  o f  t h e  " f o r m u l a  o n  t h e  
l e f  t ,  

' c o n d i t i o n a l ? f o r m u l a  * 3 7 ,  4 , 3  

A  " f o r m u l a  f o l l o w i n g  t h e  " p r i m i t i v e s  „ X F ,  . . W H I L E ,  o r  
. U N T I L  o r  o c c u r r i n g  i n  a  " t r a c e s d i r e c t i v e ,  i t s  v a l u e  i s  
t h e  v a l u e  o f  i t s  r i g h t m o s t  b i t ,  

' C o n d i t i o n a l  I  s t a t e m e n t  * 3 8 ,  5 , 7  

A  " s t a t e m e n t  p r o v i d i n g  e i t h e r  o n e  o r  t w o  

i b 4 q l  

l b 4 r  

l b 4 r  1  

l b 4 s  

I P 4 S 1  

l b 4 t  

i  b 4 t  1  

l b 4 u  

l b 4 u !  

l b 4 v  

l b 4 v i  

l b 4 w  

l b 4 w i  

t b 4 x  

1 1  
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" c o n t r o l l e d i s t a t e m e n t s #  o n l y  o n e  o f  w h i c h  i s  e x e c u t e d  
d e p e n d i n g  u p o n  t h e  v a l u e  o f  a  " " c o n d i t i o n a l }  f o r m u l a ,  

' c o n s t a n t  ' 3 9 #  2 , 8  

" S y m b o l ,  a  d i r e c t  m e a n s  o f  r e p r e s e n t i n g  a  v a l u e  t o  b e  
m a n i p u l a t e d  b y  a  p r o g r a m ,  

" c o n s t a n t } f o r m u l a  " 4 0 #  4 , 2  

A  " f o r m u l a  w h o s e  v a l u e  c a n  b e  d e t e r m i n e d  a t  c o m p i l e  t i m e  
o n c e  a n d  f o r  a l l .  

" c o n s t  a n t :  l i s t  " 4 1 ,  7 , 1 3 #  7 , 1 9 , 6 #  7  ,  2 6 , 1  

P r o v i d e s  i n i t i a l  v a l u e s  f o r  s o m e  o r  a l l  o £  t h e  i t e m s  o r  
e n t r i e s  o f  a  t a b l e  i n  r e s e r v e d  d a t a  s p a c e ,  

" c o n s t a n t } l i s t : e l e m e n t  " 4 2 #  7 , 1 3  

p a r t  o f  a  " c o n s t a n t } l i s t  g i v i n g  a  s e q u e n c e  o f  v a l u e s  
( i n c l u d i n g  n u l l  v a l u e s )  u s e d  i n  p r e s e t t i n g  i t e m s  o r  
e n t r i e s  s t a r t i n g  w i t h  a n  i m p l i c i t  o r  e x p l i c i t  " i n d e x .  

" c o n t r o l t c l a u s e  " 4 3 ,  5 , 8  

P r o v i d e s  f o r  s u c c e s s i v e  v a l u e s  t o  b e  a s s i g n e d  t o  a  
" c o n t r o l } v a r i a b l e  t o  a c h i e v e  i t e r a t i o n  c o n t r o l  i n  a  
" l o o p { s t a t e m e n t ,  

' c o n t r o l } v a r i a b l e  ' 4 4 #  5 , 8 , 2  

O n e  o r  m o r e  " c o n t r o l t v a r i a b l e s  c o n t r o l  t h e  i t e r a t i o n  o f  
t h e  " c o n t r o l l e d ? s t a t e m e n t  o f  a  " l o o p } s t a t e m e n t ,  

c o n t r o l l e d  a l l o c a t i o n  7 , 7  

P e f e r s  t o  d y n a m i c  a l l o c a t i o n  o f  d a t a  s p a c e  t o  a  
p a r t i c u l a r  d a t a  s t r u c t u r e  a t  r u n  t i m e #  a s  o p p o s e d  t o  
b e i n g  f i x e d  d u r i n g  c o m p i l a t i o n  o r  d u r i n g  l i n k i n g  a n d  
l o a d i n g  o f  t h e  p r o g r a m ,  

" c o n t r o l l e d } s t a t e m e n t  • 4 5 ,  5 , 7 . 1 ,  5 , 8 , 1  

A  " s t a t e m e n t  w h o s e  e x e c u t i o n  i s  c o n t r o l l e d  i n  a  
" l o o p } s t a t e m e n t  o r  " c o n d i t i o n a l } S t a t e m e n t ,  

- c o n y  j  d i r e c t i v e  ' 4 6 ,  u , 5  

l b  4 x 1  

i b 4 y  

l b 4 y l  

l b 4 z  

l b 4 z i  

l b 4 a @  

i b 4 a $ I  

l b 4 a a  

l b 4 a a l  

l b 4 a b  

l b 4 a b l  

l b 4 a e  

i b 4 a c 1  

l b 4 a d  

i b 4 a d i  

i b 4 a e  

l b 4 a e l  

l b 4 a f  

1 2  
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Notifies the compiler to introduce JOVIAL source code 
from an external source at this point in the 
"program{declaration, 

'count '47 

-D 

"data sallocationispecifier '48, 8,6,6 

"dataJblockideclaratlon '49, 7,32 

'data sblocKiname *50, 7,32 

The "name declared after -BLOCK in a 
"datajblocicjdeclaratlon and used in referencing the data 
block, 

lb4af1 

1 b4ag 

Indicates a number of concatenated repetitions of the 
following string of "signs enclosed in "primes when used 
in a "charactersconstant or "patternseonstant, In a 
"format, indicates the number of repetitions of the "sign 
it precedes. In a "constant111st or "format:list, a 
"count indicates the number of repetitions of the string 
of "signs enclosed in "parentheses, and "comma separators 
are implied, A "count of -l is always understood when no 
"count is given. 

indicates dense packing in a "oackingtspecifier„ In a 
"numeric?format, -0 indicates an effective character 
position where a digit is output and expected (usually) 
on input, 

As part of a "procedure{heading, -sa makes the data space 
of the Procedure pointed to, 

data block 7,14, 7,32 

A convenient structure for grouping and allocating simple 
items, tables, and other data blocks, primarily used tor 
controlling data allocation, 

Uses the introductory "primitive -BLOCK to declare a data 
block, 

"datasdeciaration '51, 7,6 

lb4agi 

lb5 

lb 5a 

lbSal 

ibSb 

ib5bl 

lb5c 

lb5cl 

lb5d 

lbSdl 

lb5e 

Ibbel 

lbSf 
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N a m e s  a n d  d e s c r i b e s  t r i e  d a t a  s t r u c t u r e s  o n  w h i c h  t h e  
p r o g r a m  i s  t o  o p e r a t e  i n c l u d i n g  i n p u t s #  i n t e r m e d i a t e  
r e s u l t s #  a n d  f i n a l  r e s u l t s ,  

d a t a  e l e m e n t  

R e f e r s  t o  a n  I n s t a n c e  o f  a  d a t a  s t r u c t u r e  t a  s i m p l e  I t e m #  
i n d e x e d  I t e m  o r  e n t r y )  u s e d  a s  a  V a r i a b l e ,  

" d a t a  m a m e  * 5 2 #  1 1 , 7  

I n  " d i r e c t i v e s ,  r a t e r s  t o  a n y  p r e v i o u s l y  d e c l a r e d  i t e m #  
t a b l e  o r  d a t a  b l o c R ,  

" d a t a  t  s i z e ! f u n c t i o n ! c a l l  " S 3 ,  4 , 1 9 , 2 2  

" I n t r i n s i c ! f u n c t l o n s c a l l  w h o s e  v a l u e  i s  t h e  n u m b e r  o f  
w o r d s  i n  t h e  d a t a  s p a c e  o f  t h e  c i t e d  p r o c e d u r e .  

d a t a  s t r u c t u r e  7 , 1 4  

A  c o l l e c t i o n  o f  v a r i a b l e  d a t a #  n a m e d  a n d  o r g a n i z e d  i n  a  
s p e c i f i c  a r r a n g e m e n t ,  

' d e c i m a l j p o i n t  ' 1 4  4  

» ,  A  " m a r *  u s e d  t o  r e p r e s e n t  a n  e x p l i c i t  d e c i m a l  
p o i n t  i n  " n u m e r i c s c o n t a n t s  a n d  " n u m e r i c i f o r m a t s ,  

" d e c l a r a t i o n  * 5  4 »  7 , 4  

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

- D E F  9 , 1  

" P r i m i t i v e ,  P r e c e d e s  a  " d e c l a r a t i o n  t o  m a f c e  t h e  d e c l a r e d  
e n t i t y  a v a i l a b l e  t o  o t h e r #  i n d e p e n d e n t l y  c o m p i l e d  

•  p r o g r a m s ,  

d e f  9 , 1 , 3  

D e s c r i b e s  a n  e n t i t y  a s  b e i n g  a v a i l a b l e  a s  a n  e x t e r n a l l y  
d e f i n e d  e n t i t y ,  

. D E F I N E  7 , 3 4  

" p r i m i t i v e ,  i n t r o d u c e s  a  " d e f i n e j d e c l a r a t i o n ,  

l b 5 f  1  

! h 5 q  

l h 5 g l  

l b 5 h  

I b S h l  

t b 5 i  

I b S l i  

l b S j  

1  b  5  j  1  

I b S t c  

l b 5 k l  

l b 5 1  

l b 5 1 1  

l b 5 m  

i b b m i  

l b 5 n  

I b S n i  

l b 5 o  

l b S o l  

1 4  



R J C  6 - J U N - 7 4  1 0 8 3 5  
J 7 3  -  I n d e x  G l o s s a r y  -  C o m p l e t e d  E d i t e d  

• d e f i n e I d e c l a r a t i o n  " 5 5 ,  7 , 3 4  

P r o v i d e s  t h e  m e a n s  t o  m a n i p u l a t e  t h e  s o u r c e  p r o g r a m  a t  
c o m p i l e  t i m e  b y  a s s o c i a t i n g  w i t h  a  " n a m e ,  a n  e x p r e s s i o n  
o f  o n e  o r  m o r e  " s y m b o l s ,  " P a r a m e t e r s  m a y  c h a n g e  t h e  
s t r i n h  o f  " s y m b o l s  a t  e a c h  " d e f i n i t i o n ! i n v o c a t i o n ,  

" d e f i n e s n a m e  " 5 6 ,  7 , 3 4  

T h e  " n a m e  f o l l o w i n g  t h e  " p r i m i t i v e  ^ D E F I N E  a n d  u s e d  i n  
i n v o k i n g  t h e  " d e f i n e { d e c l a r a t i o n ,  

" d e f i n i t i o n  " 5 7 ,  7 , 3 4 . 3 ,  7 , 3 4 , U  

E i t h e r  t h e  s t r i n g  o f  " s y m b o l s  g i v e n  i n  t h e  
" d e f i n e : d e c l a r a t i o n  o r  a n  " a c t u a l i d e f i n e i p a r a m e t e r  u s e d  
i n  a  " d e f i n i t i o n ! i n v o c a t i o n ,  

" d e f  i n i t i o n ;  i n v o c a t . i o n  " 5  8 ,  7 , 3 4 , 1 0  

i n v o k e s  t h e  " d e t m e s d e c l a r a t l o n ,  c a u s i n g  s u b s t i t u t i o n s  t o  
b e  m a d e  a t  t h i s  p o i n t  i n  t h e  s o u r c e  c o d e  o f  t h e  
" p r o g r a m J d e c i a r a t i o n ,  

d e n s e  p a c k i n g  7 , 1 2 , 2  

P a c k i n g  ( s i g n a l e d  b y  „ D  i n  a  " p a c k i n g s s p e c i f i e r  o r  b y  
d e f a u l t  i n  s o m e  r a s e s )  s o  t h a t  i t e m s  a r e  i m m e d i a t e l y  
a d j a c e n t  t o  e a c h  o t h e r ,  

d e p e n d e n t  p r o g r a m  8 , 3  

A  p r o g r a m  c o m p i l e d  i n d e p e n d e n t l y  b u t  i n t e n d e d  a s  a  
p r o c e d u r e  t o  b e  c a l l e d  b y  a n o t h e r  p r o g r a m ,  

" d e p e n d e n t { p r o g r a m J d e c i a r a t i o n  " 5 9 ,  8 , 3  

T h e  " d e c l a r a t i o n  o f  a  d e p e n d e n t  p r o g r a m  a s  o p p o s e d  t o  a n  
i n d e p e n d e n t  p r o g r a m ,  

" d e s c r i p t i o n { a t t r i b u t e  " 6 0 ,  4 , 9  

P a r t  o f  a n  " e v a l u a t i o n . ! c o n t r o l  o r  " a t t r i b u t e { a s s o c i a t i o n  
u s e d  i n  a p p l y i n g  a t t r i b u t e  g u i d a n c e  t o  a  " f o r m u l a ,  

d i g i t  

O n e  o t  t h e  t e n  a r a b l e  d i g i t s :  - . 0 ,  „ 1 ,  - . 2 ,  - 3 ,  - 4 ,  - 5 ,  
— 6 ,  » 7 ,  o r  — 9 ,  

3 0 8 4 6  

l b 5 p  

l b b p l  

t b 5 q  

1  b 5 q l  

l b 5 r  

l b b r l  

I b S s  

l b S s  1  

l b 5 t  

l p s t i  

l b 5 u  

l b 5 u i  

l b 5 y  

l b b v l  

I b S w  

l b 5 w l  

l b 5 x  

I b S x i  

1 5  
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" d i m e n s i o n J  l i s t  " 6 1 ,  3 , 2 , 2 ,  7 , 2 2 ,  7 , 2 3 ,  1 0 , 2 , 1  l b 5 y  

A s  p a r t  o f  a  
d i m e n s i o n s  (  
o r  n u m b e r  o f  

" t a b i e s d e c l a r a t l o n ,  d i v e s  t h e  n u m b e r  o f  
i m n l i c i t l y )  o f  t h e  t a b l e  a n d  t h e  e x t e n t  ( s i z e  
e n t r i e s )  o f  t h e  t a b l e  i n  e a c h  d i m e n s i o n ,  l b b y i  

. D I R E C T  5 ,  1 4  l b 5 z  

" P r i m i t i v e ,  I n t r o d u c e s  a  " d i r e c t s s t a t e m e n t ,  l b b z l  

' d i r e e t i s t a t e m e n t  - 6 2 ,  5 , 1 '  

A  m e a n s  f o r  b r e a k i n g  o u t  o f  t h e  J O y i A L  l a n g u a g e  w i t h i n  a  
" p r o g r a m i d e C i a r a t  i o n  a n d  w r i t i n g  s o m e  i n s t r u c t i o n s  i n  
a n o t h e r  l a n g u a g e  m o r e  d i r e c t l y  r e l a t e d  t o  t h e  
o r g a n i s a t i o n  o f  t h e  c o m p u t e r  o n  w h i c h  t h e  p r o g r a m  i s  t o  
r u n ,  

' d i r e c t i v e  * 6  3 ,  1 1 , 1  

A  m e a n s  o f  P r o v i d i n g  s u p p l e m e n t a l  i n f o r m a t i o n  t o  a  
c o m p i l e r  a b o u t  t h e  " p r o g r a m j d e e l a r a t i o n  b e i n g  c o m p i l e d ,  
i n f o r m a t i o n  s u c h  a s  e x t e r n a l l y  d e f i n e d  " n a m e s ,  d e b u g g i n g  
r e q u e s t s ,  o r  c o d e  o p t i m i z a t i o n  p o s s i b i l i t i e s ,  

• d i r e e t i v e j k e y  " 6 4 ,  2 . 5 ,  1 1 , 1 , 2  

" S y m b o l ,  A  k e y  w o r d  ( p r e c e d e d  b y  a n  " e x c l a m a t i o n i p o i n t )  
t h a t  i n t r o d u c e s  a  " d i r e c t i v e  a n d  s t a t e s  i t s  p r i m a r y  
m e a n i n g ,  

" d o l l a r i s i d n  " 1 4 4  

. $  A  " m a r k  t h a t  m a y  i n t r o d u c e  o r  o c c u r  w i t h i n  a  " n a m e ,  
a n d  t h a t  i n t r o d u c e s  t h e  t w o * " c h a r a c t e r  c o d e s  a n d  
t h r e e - " c h a r a c t e r  c o d e s  r e q u i r e d  t o  r e p r e s e n t  c e r t a i n  
" c h a r a c t e r s  i n  " c h a r a c t e r { c o n s t a n t s ,  

„ D S I , Z E  4 , 1 9 , 2 2  

" P r i m i t i v e ,  i n i t i a t e s  a  " d a t a j s i z e j f u n c t i o n s c a l l ,  w h i c h  
r e t u r n s  t h e  n u m b e r  o f  w o r d s  i n  t h e  d a t a  s p a c e  o f  t h e  
c i t e d  p r o c e d u r e ,  

d y n a m i c  a l l o c a t i o n  

S a m e  a s  c o n t r o l l e d  a l l o c a t i o n ,  

l b 5 a §  

l b b a £ i  

i b S a a  

l b S a a l  

l b S a b  

l b 5 a b l  

i b b a c  

I b b a d  

i b S a e  

I b g a e i  

l b S a f  

l b 5 a f i  

l b 6  
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i b b a  

I n  a  " f i x e d !  o r  * f l o a t i n g i c o n s t a n t ,  p r e c e d e s  t h e  p o w e r  o f  
t e n  w h i c h  I s  a  m u l t i p l i e r  t o  d i v e  t h e  v a i u e  o f  t o e  
" c o n s t a n t .  I n  a  " f l o a t i n g ! f o r m a t ,  i n d i c a t e s  a n  e f f e c t i v e  
c h a r a c t e r  p o s i t i o n  f o r  a n  _ E  ( o r  a  s p a c e ) ,  

e f f e c t i v e  c h a r a c t e r  p o s i t i o n  6 , 4 , 1  

i n  a n  o u t p u t  b u f f e r ,  c h a r a c t e r  p o s i t i o n s  f i l l e d  i n  w a y s  
d e p e n o e n t  o r  t h e  v a l u e  o f  t h e  c o r r e s p o n d i n g  d a t a  e l e m e n t .  
O t h e r  ( i n s e r t e d )  c h a r a c t e r  p o s i t i o n s  a r e  i g n o r e d  o n  i n p u t  
f r o m  t h e  b u f f e r ,  

- E L S E  5 , 7  

" P r i m i t i v e ,  i n t r o d u c e s  t h e  o p t i o n a l  s e c o n d  
" c o n t r o l l e d ! s t a t e m e n t  i n  a  " c o n d i t j o n i l I  s t a t e m e n t ,  

- E N D  

" P r i m i t i v e ,  S e e  - B E G I N ,  

* e n d ! d i r e c t i v e  " 6 5 »  1 1 * 3 , 1  

S e e  " b e g i n i d i r e c t i v e ,  

- E N T E P  8 , 8  

" P r i m i t i v e ,  I n t r o d u c e s  a n  
" a l t e r n a t e i e n t r a n c e i d e c l a r a t i o n  w h i c h  e s t a b l i s h e s  a n  
a l t e r n a t e  w a y  i n  w h i c h  t h e  c o d e  o f  t h e  p r o c e d u r e  m a y  b e  
e x e c u t e d ,  

" e n t r i e s i o e r i w o r d  " 6 6 ,  7 , 3 0 , 3  

I n  a  t i g h t l y  s t r u c t u r e d ,  s p e c i f i e d  t a b l e ,  t e l l s  h o w  m a n y  
e n t r i e s  g o  i n  e a c h  w o r d ,  

e n t r y  7 , 1 4 , 2  

A  d a t a  s t r u c t u r e ,  t h e  s e t  o f  a l l  t h e  i t e m s  i n  a  t a b l e  
w i t h  t h e  s a m e  " i n d e x .  I t  m a y  b e  a c c e s s e d  a s  a  u n i t ,  

" e n t r y i v a r i a b i e  - 6 7 ,  3 , 2 , 1 ,  7 , 2 6 . 7 ,  7 . 3 0 , 5  

A  r e f e r e n c e  t o  a n  e n t i r e  e n t r y  o f  a  t a b l e  a s  a  s i n g l e  
" v a r i a b l e ,  

l b 6 a i  

i b b b  

i b b b i  

l b & c  

l b b c l  

l b 6 d  

I b b d l  

l b 6 e  

i b f e e l  

l b 6 £  

I b b f  l  

l b 6 a  

I b b g i  

l b 6 h  

I b b h i  

l b 6 i  

1  b  6 1 1  
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environmental data 7,10 

Refers to data private to some outer scope and protected 
while that outer scope is active, Its permanence is 
greater than that of data private to the local scope, lb6jl 

"environmental1 specifier *68, 7*15 * 8*6,4 lb 6k 

As part ot a "datafdeclaration# restricts the permanence 
of the data by making it private to some scope, As part 
of a "procedure I heading# restricts the permanence ot the 
procedure's data space, lb6ki 

•equalsfsign "144 Ibbi 

_s A "mark used as an "assignmentsoperator in an 
"assidnmentsstatement or "simpiejassignmentsstatement* 
as a "relational{operator meaning equal, to# or to 
introduce a "constant or "constanttlist used in 
presetting values, Two "equaj, jsigns together „== signal 
an "exchangejstatement, lb6ll 

-EQV 4,14.3 lbfim 

"Primitive, The "logical(Operator giving the blt»by«bit 
logical equivalence of two "bit:formulas, Ibbmi 

"evaluationscontrol "69# 4,9*3 lb6n 

Applied to a "formula or "arithmeticsoperator for 
attribute guidance# it causes the value of the "formula 
to be converted to the numeric configuration required by 
its "descriptionsattribute* lbbnl 

"exchange{Statement "70*5,5,10 Ibbo 

Specifies that the old value ot each of two "variables is 
to become the new value of the other "variable, ibbol 

"exelamatiompoint "64# "144 lb6p 

The introductory "mark for "directiveskeys, indicates 
instances of "form*i|detineiparameters in a "definition, ibbpi 

-EXIT 5*11,9# 5,12 lb6q 

"primitive, introduces the "exit{statement# and 
introduces an "actual:input{parameter serving as an 
alternate exit from a procedure, ibbgl 

18 
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e x i t  r o u t i n e  

T h e  s e t  o f  I n s t r u c t i o n s  t h a t  w r a p  UP t h e  e x e c u t i o n  o f  a  
p r o c e d u r e  b y  s e t t i n g  t h e  o u t p u t  p a r a m e t e r s #  u n w i n d i n g  o n e  
s t e p  o f  a  r e c u r s i v e  c h a i n #  a n d  r e t u r n i n g  c o n t r o l  t o  t h e  
c a l l i n g  p o i n t ,  I b 6 r i  

" e x i t  I  s t a t e m e n t  * 7 1 #  5 , 1 2 , 8  t b 6 s  

T r a n s f e r s  e x e c u t i o n  c o n t r o l  t o  t h e  e x i t  p o i n t  o f  t h e  
p r o g r a m  s t r u c t u r e  w h o s e  " n a m e  i t  r e f e r e n c e s ,  l b b s i  

e x r a d  2 , 8 , 1 3 #  2 . 9 , 9  i b 6 t  

A  p a r t  o f  a  " f l o a t  i n g *  c o n s t a n t  o r  a  f l o a t i n g  v a l u e ,  
g i v i n g  t h e  e x p o n e n t  o f  t h e  u n d e r s t o o d  r a d i x  C I O  f o r  a  
" c o n s t a n t #  s y s t e m  d e p e n d e n t  f o r  a  v a l u e ) ,  l b b t l  

" e x r a d  " 7 2 #  6 , 1 3  l b 6 u  

P a r t  o f  a  " f l o a t i n g * f o r m a t  t h a t  s h o w s  t h e  f o r m a t  o f  t h e  
e x r a d ,  l b b u j  

" e x r a t i s f u n C t i o n j c a l i " 7 3 # 4 , 1 9 , 1 3  I b b v  

A n  " I n t r i n s i c * f u n c t i o n s c a l i  w h o s e  v a l u e  i s  t h e  e x r a d  o f  
t h e  f l o a t i n g  v a l u e  o f  i t s  " p a r a m e t e r  i f  t h e  " p a r a m e t e r  i s  
f l o a t i n g }  o t h e r w i s e ,  i t s  v a l u e  i s  t h e  n u m b e r  o f  b i t s  t h e  
p o i n t  m u s t  b e  m o v e d  o b t a i n  t h e  s i g n i f i c a n d ,  l b b v l  

" e x r a d J S P e c i f l e r  * 7 4 #  7 , 1 6 , 3  l b 6 w  

O p t i o n a l  p a r t  o f  t h e  " i t e m * d e s c r i p t i o n  o f  a  f l o a t i n g  
i t e m .  G i v e s  a  m i n i m u m  s i z e  o f  t h e  e x r a d  i n  
b i t s - ~ e x c l u d i n q  t h e  s i g n  b i t ,  l b 6 w l  

e x t e r n a l  9 , 1  l b 6 x  

A v a i l a b l e  t o  o r  a c c e s s i b l e  f r o m  o t h e r  p r o g r a m s ,  l b 6 x l  

" e x t e r n a l  *  d e c l a r a t i o n  " 7 5 #  9 , 1  I b 6 y  

E s t a b l i s h e s  i t e m s #  t a b l e s #  d a t a  b l o c k s #  p r o c e d u r e s #  
f u n c t i o n s #  a l t e r n a t e  e n t r a n c e s  a n d  n a m e d  l o c a t i o n s  i n  
p r o g r a m s  a s  e x t e r n a l ,  l b 6 y i  

e x t e r n a l  p r o g r a m  l b f e z  

A n o t h e r  p r o g r a m ,  l b b z l  

1 9  
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e x t e r n a l  s c o p e  7 , 3 , 3  

C o v e r s  t h o s e  e n t i t l e s  m a d e  c o m m o n  t o  m o r e  t h a n  o n e  
p r o g r a m  b y  t h e  u s e  o f  a n  " e x t e r n a l { d e c l a r a t i o n ,  E x t e r n a l  
s c o p e  a s s u m e s  t h a t  a  l i n k i n g  l o a d e r  w i l l  r e s o l v e  a l l  
e x t e r n a l  r e f e r e n c e s ,  

l b 6 a @  

1  b  6  a  §  1  

1 0 7  

i n  a n  " i t e m ! d e s c r i p t i o n ,  s i g n i f i e s  a n  i t e m  o f  f l o a t i n g  
t y p e ,  

" f i e l d l w i d t h  " 7 6 ,  8 , 9 , 1  

A s  p a r t  o f  a  " f o r m i d e c l a r a t i o n ,  g i v e s  t h e  n u m b e r  o f  b i t s  
i n  a  " b i t J t o r m  f i e l d  o r  t h e  n u m b e r  o f  b y t e s  I n  a  
" c h a r a c t e r  J  f o r m  f i e l d ,  

f i l l e r  b i t s  7 , 9 , 7  

E x t r a  b i t s  ( m o r ®  t h a n  t h o s e  s p e c i f i e d  b y  t h e  p r o g r a m m e r )  
a l l o c a t e d  p y  t h e  c o m p i l e r  t o  a n  i t e m  w i t h  m e d i u m  p a c k i n g  
o r  n o  p a c k i n g ,  

f i x e d  2 , 8 , 1 8  

A  t y p e  0 f  v a l u e  t h a t  i s  a n  a p p r o x i m a t e  n u m e r i c  v a l u e  
r e p r e s e n t e d  i n  t h e  c o m p u t e r  a s  a  s t r i n g  o f  h i t s  w i t h  a n  
a s s u m e d  b i n a r y  p o i n t  w i t h i n  o r  t o  t h e  l e f t  o r  r i g h t  o f  
t h e  s t r i n g ,  

f i x e d  a l l o c a t i o n  7 , 7  

R e f e r s  t o  a s s o c i a t i o n  o f  d a t a  s p a c e  w i t h  a  p a r t i c u l a r  
d a t a  s t r u c t u r e  a t  c o m p i l e  t i m e ,  T h e  s p a c e  i s  p r o v i d e d  
d u r i n g  t h e  l o a d  p r o c e s s .  

f i x e d { c o n s t a n t  ' 7 7 ,  2 . 8 , 1 9  

P r o v i d e s  a  d i r e c t  m e a n s  o f  r e p r e s e n t i n g  a  f i x e d  v a l u e  t o  
b e  m a n i p u l a t e d  b y  a  p r o g r a m ,  T h e  " s c a l e  f o l l o w i n g  - A  
t e l l s  n o w  m a n y  b i t s  a r e  t o  b e  r e t a i n e d  a f t e r  t n e  p o i n t  i n  
a  b i n a r y  r e p r e s e n t a t i o n  o f  t h e  v a l u e ,  I f  t h e  " s c a l e  i s  
n e g a t i v e ,  t h e  m e a n i n g  i s  t h a t  s o m e  o f  t h e  l e a s t  
s i g n i f i c a n t  b i t s  t o  t h e  l e f t  o f  t h e  b i n a r y  p o i n t  a r e  t o  
b e  t r u n c a t e d ,  

l b 7 a  

l b 7 a l  

1  b 7 b  

l b 7 b l  

l b 7 c  

l b  7 c  l  

l b 7 d  

i b 7 d l  

1  b 7 e  

1  b 7 e  1  

l b 7 f  

1  b  7  £  1  
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" f i x e d j f o r m a t  * 7 8 ,  6 , 1 2  l b 7 g  

A  " n u m e r i c ; f o r m a t  d i v i n g  t o e  e f f e c t i v e  c h a r a c t e r  
p o s i t i o n s  t h a t  m a y  b e  u s e d  f 0 r  i n t e g e r  a n d  f r a c t i o n  
d i g i t s .  D o e s  n o t  p r o v i d e  t o r  a n  e x r a d ,  l b 7 g l  

" f i x e d } f u n c t i o n j c a l 1 * 7 9  l b 7 h  

I n v o c a t i o n  o f  a  s p e c i a l  " p r o c e d u r e { d e c l a r a t i o n  w i t h  a n  
i m p l i c i t  o u t p u t  p a r a m e t e r  o f  f i x e d  t y p e ,  l b 7 h l  

" f i x e d i v a r i a b i e  " 8 0 ,  3 , 5 ,  7 , 1 6  1 0 7 1  

A  " v a r i a b l e  w h o s e  " i t e m 5 d e s c r i p t i o n  d e c l a r e s  i t  t o  b e  
s i g n e d  - S  o r  u n s i g n e d  - U  a n d  i n  a d d i t i o n  p r o v i d e s  a  
" p r e c i s i o n s s p e c i f i e r  f o l l o w i n g  t h e  " s i z e j s p e c i f i e r  a n d  
s e p a r a t e d  f r o m  i t  b y  a  " c o m m a ,  1 0 7 1 1  

f l o a t i n g  2 , 8 , 1 3  1 0 7 . 1  

A  t y p e  o f  v a l u e  r e p r e s e n t e d  w i t h i n  t h e  c o m p u t e r  b y  t w o  
p a r t s *  t h e  s i g n i f i c a n d  a n d  t h e  e x r a d ,  s u c h  t h a t  t h e  v a l u e  
e q u a l s  t h e  s i g n i f i c a n d  m u l t i p l i e d  p y  t h e  r e s u l t  o f  t h e  
r a d i x  ( f i x e d  i n  a n y  s y s t e m )  r a i s e d  t o  t h e  p o w e r  g i v e n  b y  
t h e  e x r a d ,  l b 7 j l  

* f l o a t i n g t c o n s t a n t  " 8 1 ,  2 , 8 , 1 5  l b 7 f c  

P r o v i d e s  a  d i r e c t  m e a n s  o f  r e p r e s e n t i n g  a  f l o a t i n g  v a l u e  
t o  b e  m a n i p u l a t e d  b y  a  p r o g r a m ,  A  " s c a l e  f o l l o w i n g  » M  
m a y  o p t i o n a l l y  g i v e  t h e  m i n i m u m  n u m b e r  o f  m a g n i t u d e  b i t s  
i n  t h e  s i g n i f i c a n t  o f  t h e  i n t e r n a l  r e p r e s e n t a t i o n ,  1 0 7 k l  

" f l o a t i n g j f o r m a t  " 8 2 ,  6 , 1 3  i b 7 i  

A  " n u m e r i c s f o r m a t  p r o v i d i n g  f o r  r e p r e s e n t a t i o n  o f  n u m e r i c  
v a l u e s  i n  t e r m s  o f  a  s i g n i f i c a n d  a n d  a  d e c i m a l  e x r a d ,  l b 7 1 1  

" f l o a t i n g *  f u n c t i o n : c a l l  
* 8 3  l b 7 m  

i n v o c a t i o n  o f  a  s p e c i a l  " p r o c e d u r e j d e c i a r a t i o n  w i t h  a n  
implicit, output parameter of floating type, lb7«U 

" f l o a t i n g j v a r i a b l e  * 8 4 , 3 , 5 , 7 , 1 6  l b 7 n  

A  " v a r i a b l e  w h o s e  " i t e m  1 d e s c r i p t i b n  d e c l a r e s  I t  t o  b e  o f  
f l o a t i n g  t y p e  b y  s t a r t i n g  w i t h  . F ,  l b 7 n i  

2 1  



J73 - Index Glossary - Completed Edited 
RJC fc>-JUN*74 10 « 3*> 30846 

.FOR lb7° 

"Primitive, Introduces the "tor J clause for specifying 
the control in a "loopJstatement, lb/ol 

"for:clause "85, 6,8,4 *b7P 

The introductory clause of. a "loopjstatement, supplies 
the "loop{control (or a list of parallel "looptcontrols) 
for the "controlled*statement, lb7pl 

.FORM 8,9 lb7<* 

"Primitive, introduces a "form{declaration, 1b7Q1 

"form "86, 4,17 lb7r 

Either a "bitsform or a "character•f o r m ,  lb7ri 

"formsdeclaration "87, 4,17, 8,9 lb?s 

Provides for defining bit fields or character fields 
whose values are to be assembled into a single bit value 
or character value, lb7si 

"fornuname "88,4,17,8,9 lb? t 

The "name following the "primitive .FORM and used in 
invoKing the "for®sdeclaration for the assembly of the 
list of "formulas enclosed in "parentheses, lb7tl 

"formalldefIne{parameter "89, 7,34,16 ib7u 

An optional oart of a "defipeideclaration! Every 
occurrence of a "formal5define{parameter within the 
"definition is marKed by preceding the "letter with an 
"exclamation{point, ib7ui 

"formal 5 input{parameter "90, 8,5.2 lb7v 

An optional part of an "aIternate;entrance»declaration or 
"procedure{headlng, Gives the "parameter that its 
cor responding "actual*input{parameter must match in Kind, ib7vl 

"formaiioutput{parameter "91, 8,5,2 lb7« 

An optional, part of an "aiternate{entrance{declaration or 
"procedure * heading, Gives the "simple*iteminame of the 
"variable whose value is used in setting the 

2 2  
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corresponding "actual! output{parameter upon exit from the 
procedure, 

.FORMAT 6,1,3# 6.1,7 

"Primitive, in an "assignment * statement, signals a 
reference to a "formatJvartable or a 
"format J  functionjcali to provide format-directed 
translation between a character buffer and data elements. 

'format '92# 6,3.1 

Describes the data in a buffer, telling how to interpret 
or generate a string of characters. 

'format * f unctionicau "93, 6,1,4 

Provides a list of values of various types and sizes to 
be assigned to a list of "variables as In input, 

•format*list "94# "95# 6,14 

An optional part of a "format:function*call or 
"formatjvariable. Indicates that format-directed 
translation between data elements and a character buffer 
is desired, 

'format * variable '96# 3,3,1# 6,1,7 

Enables a list of values to pe converted to character 
type and assembled into a character value for possible 
output, 

'formula "97# 4,1 

The means for expressing a value, The value may be used 
for assignment# for comparison and for other selections 
of courses of action, Since "constants and "Variables 
denote values, they are also "formulas, 

.FRAC 4,19,19 

•Primitive, initiates a "fractionjpart*functionjcall# 
which returns the fractional part of its "parameter, 

'fractionjpart '98, 6,12 

Part of a "fixed*format that shows the format of the 
fractional part of the value, 

lb7wl 

lb7x 

1 b 7 X 1 

lb7y 

lb7yi 

lb7z 

lb7zl 

lb7a« 

lb7afa 1 

lb7aa 

lb7aal 

ib7ab 

lb7abl 

lb7ac 

lb7acl 

lb7ad 

lb7adl 
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' f r a c f .  i o n : p a r t ? f u n c t  i o n :  c a l l  * 9 9 #  4 , 1 9 , 1 9  l b 7 a e  

" X n t r I n s l c I  t u n c t I o n ! c a l  1  w h o s e  v a l u e  i s  t h e  f r a c t i o n a l  
p a r t  o f  i t s  " p a r a m e t e r #  o f  t h e  s a m e  s i g n  a s  I t s  
" p a r a m e t e r  a n d  w i t h  a  v a l u e  g r e a t e r  t h a n  _ - l  a n d  l e s s  
t h a n  — l ,  

- f r e q u e n c y j d l r e c t i v e  " 1 0 0 #  1 1 , 7 , 9  

M a y  p r e c e d e  a  " c o n t r o l i e d j s t a t e m e n t  t o  p r o v i d e  t h e  
c o m p i l e r  w i t h  f r e q u e n c y  i n f o r m a t i o n  t h a t  m a y  b e  u s e d  i n  
o p t i m i z i n g  c o d e  g e n e r a t i o n ,  

f u n c t i o n  4 , 1 8  

T h e  i n c l u s i o n  o f  a n  " i t e m t d e s c r i p t i o n  i n  a n  
" a i t e r n a t e i e n t r a n o e i d e c l a r a t l o n  o r  " p r o c e d u r e s h e a d i n g  
m a k e s  t h e  a l t e r n a t e  e n t r a n c e  o r  p r o c e d u r e  a  f u n c t i o n ,  
T h e  * i t e m ; d e s c r i p t i o n  a p p l i e s  t o  t h e  i m p l i c i t  o u t p u t  
p a r a m e t e r  o f  t h e  f u n c t i o n ,  

' f  u n c t i o n j  c a l l  1 0 1 #  4 , 1 8  

N o r m a l l y #  t h e  I n v o c a t i o n  o f  t h e  c o r r e s p o n d i n g  
" p r o c e d u r e » d e c l a r a t i o n  b y  " n a m e  c o n s i s t i n g  o f  t h r e e  
s t e p s s  e s t a b l i s h i n g  c o r r e s p o n d e n c e  w i t h  o r  s e t t i n g  
" p a r a m e t e r s #  e x e c u t i o n  o f  t h e  p r o c e d u r e #  a n d  u t i l i z a t i o n  
o f  t h e  v a l u e  o f  t h e  i m p l i e d  o u t p u t  p a r a m e t e r  i n  p l a c e  o f  
t h e  " f u n c t i o n s c a l l ,  

f u n c t i o n a l  5  v a r i a b l e  * 1 0 2 #  3 , 3 ,  6 , 1 , 7  

A  " v a r i a b l e  i n t r o d u c e d  b y  o n e  o f  t h e  " p r i m i t i v e s  . B I T #  
. b y t e  o r  . f o r m a t ,  

" g e n e r a l i z e d i n u m e r i c i f o r m a t  * 1 0 3 #  6 , i o  

A  " n u m e r i c s f o r m a t  d i v i n g  e f f e c t i v e  c h a r a c t e r  p o s i t i o n s  
t h a t  m a y  c o n t a i n  a n y  l e g a l  i n t e g e r  o r  f l o a t i n g  J Q V I A O  
" c o n s t a n t  o n  i n p u t .  O n  o u t p u t ,  c o n v e r s i o n  t a k e s  P l a c e  
( a c c o r d i n g  t o  t h e  t y p e  o f  t h e  " v a r i a b l e )  t o  i n t e g e r ,  
f i x e d #  o r  f l o a t i n g  f o r m a t ,  

' g o  j  t o ; s t a t e m e n t  ' 1 0 4 ,  5 , 1 2 , 1  

E f f e c t s  a  t r a n s f e r  o f  c o n t r o l  t o  t h e  
t h e  r e f e r e n c e d  " s t a t e m e n t i n a m e ,  

' s t a t e m e n t  b e a r i n g  

i b 7 a e i  

1  b  7  a  t  

l b 7 a f l  

l b 7 a g  

l b 7 a g i  

l b 7 a h  

1  b 7 a h l  

l b 7 a i  

i b 7 a i l  

l b 8  

i b 8 a  

l b 8 a l  

l b 8 b  

I b B b l  
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-6QTD 5,12,1 lb8c 

"Primitive, Optionally used to signal a 
""goi to s s tatement, 

•greater 1 than*sign "144 

_> A "mark: used as a "relational 1 operator meaning 
greater tnan. 

'high j point "105, 1 . 0 ,4,1 

An integer value (less than or equal to "upperjnound tor 
the corresponding dimension) that gives the explicit 
upper range value in an "index»componentjrange, 

'ideogram '106, 7.6,1 

"symbol, Generally used as "arithmeticsoperators, as 
"relational{operators, and for purposes s u c h  as grouping, 
separating, and terminating, See Ideograms and Marts at 
front of index-glossary. 

-IF 5,7 

"Primitive, Introduces the conditional clause of a 
"conditional!statement, 

implicit output parameter 8,^,3 

The only output 0f a function, described by including an 
"itemidescription in a "procedure!heading or 
"aiternatejentranceideclaration after the parenthesized 
list of "formaliinputiparameters, 

-IN 7,11 

"Primitive, introduces (or may serve by itself, as) an 
"environmental:specifier 

'increment!phrase '107, 5,8,5 

An optional part of a "control{clause introduced by the 
"primitive —BY, Specifies the amount by vhich the 
"control!variable is to be modified on each iteration, 

lbsci 

1b8d 

ibSdl 

lb9 

tb9a 

lb9al 

ID i 0  

1 b 10 a 

iblOal 

iblOb 

lfclObl 

lblOc 

IblOcl 

lblOd 

lblOdl 

iblOe 

IbiOel 
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• I n d e p e n d e n t { o v e r l a y : d e c l a r a t i o n  - 1 0 8 ,  7 , 3 3  

S p e c i f i e s  t h e  r e l a t i v e  a l l o c a t i o n  o f  d a t a  w i t h i n  a  d a t a  
b l o c k  o r  i n  f i x e d  a l l o c a t i o n  s t o r a g e ,  a n d  m a y  a l l o c a t e  
d a t a  t o  " a b s o l u t e  l o c a t i o n s " ,  

" i n d e p e n d e n t l o v e r i a y j e l e m e n t  " 1 0 9 ,  7 , 3 3  

D a t a  e l e m e n t  o r  d a t a  s p a c e  t o r  w h i c h  a  s e q u e n t i a l  s p a t i a l  
a r r a n g e m e n t  r e l a t i v e  t o  o t h e r  
" i n d e p e n d e n t j o v e r  l a y : e l e m e n t s  i s  d e s c r i b e d  i n  a n  
" i n d e p e n d e n t  { O v e r l a y : s t r i n g ,  

" i n d e p e n d e n t { o v e r l a y { e x p r e s s  i o n  ' 1 1 0 ,  7 , 3 3 , 4  

U s u a l l y  e x p r e s s e s  t h e  r e q u i r e m e n t  t h a t  d i f f e r e n t  d a t a  
e l e m e n t s  ( g i v e n  i n  " i n d e p e n d e n t t o v e r l a y s s t r i n g s )  s h a r e  
d a t a  s p a c e ,  

" i n d e p e n d e n t { o v e r l a y  1  s t r i n g  " l i t ,  7, 3 3 , 3  

S p e c i f i e s  a  r e q u i r e d  s e q u e n t i a l  r e l a t i o n s h i p  o f  t h e  d a t a  
s p a c e  a l l o c a t e d  t o  t h e  s t r u c t u r e s  a s s o c i a t e d  w i t h  t h e  
" i n d e p e n d e n t { o v e r l a y s e l e m e n t s  i t  c o m p r i s e s ,  

i n d e p e n d e n t  p r o a r a m  8 , 3  

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

" i n d e p e n d e n t { p r o g r a m { d e c l a r a t i o n  " 1 1 2 ,  8 , 3  

T h e  " d e c l a r a t i o n  o f  a n  i n d e p e n d e n t  p r o g r a m ,  p e r m i t s  t h e  
e x o r e s s i o n  o f  a n y  r e o u i r e d  s y s t e m  p a r a m e t e r  i n f o r m a t i o n ,  

" I n d e x  " 1 1 3 ,  3 , 2 , 2 ,  5 , 1 3 , 5 ,  1 0 , 2  

A l w a y s  e n c l o s e d  i n  " b r a c k e t s ,  a n  " i n d e x  m a y  b e  p a r t  o f  a  
" g o { t o j s t a t e m e n t  t o  d e t e r m i n e  t h e  s e l e c t i v e  o p e r a t i o n  o f  
t n e  " s t a t e m e n t s  w i t h i n  a  " s w i t c h : s t a t « r a e n t *  b u t  I s  m o s t  
o f t e n  u s e d  t o  s e l e c t  a  p a r t i c u l a r  o c c u r r e n c e  o f  a n  i t e m  
o r  e n t r y  f r o m  a  t a b l e .  

' I n d e x J c o m p o n e n t  U 4 ,  3 , 2 , 2 ,  1 0 , 2  

A  p a r t  o f  a n  " i n d e x  o r  " i n d e x : r a n o e  ( f o r  a  
m u l t i " d i m e n s t o n a l  t a b l e #  e a c h  p a r t  c o r r e s p o n d s  t o  a  
p a r t i c u l a r  d i m e n s i o n ) ,  

I b l O f  

I b l O f 1  

I b l O g  

I b l Q g l  

I b l O h  

t b t O h l  

I b l O i  

I b l O i l  

l b l O j  

t b l O j l  

I b l O k  

t b l O k l  

l b l Q l  

i b l O l l  

i b l O m  

I b i O m l  

2 6  



J 7 3  m  I n d e x  G l o s s a r y  -  C o m p l e t e d  E d i t e d  
R J C  6 « « J U N « 7 4  1 0 : 3 5  3 0 8 4 6  

' i n d e x : c o m p o n e n t ; r a n g e  ' 1 1 5 ,  1 0 , 4  l b l O n  

A s  p a r t  o f  a n  " i n d e x : r a n g e ,  g i v e s  i m p l i c i t l y  o r  
e x p l i c i t l y  t h e  r a n g e  o f  s e q u e n t i a l  v a l u e s  a n  
" i n d e x i c o m p o n e n t  i s  t o  t a k e ,  

" i n d e x : r a n g e  " l i e ,  1 0 , 4  

A  s p e c i a l  k i n d  O f  " i n d e x  ( u s e d  o n l y  m  
" a s s i g n m e n t : s t a t e m e n t s  a n d  
" n u m p e r : o f : e n t r i e s : t u n r t i o n j c a l l s )  w h e r e  o n e  o r  m o r e  
" i n d e x c o m p o n e n t s  a r e  r e p l a c e d  b y  
" i n d e x : c o m p o n e n t : r a n g e s ,  

i n d e x e d  i t e m  

A n  i t e m  d e c l a r e d  t o  b e  p a r t  o f  a n  e n t r y  o f  a  t a b l e ,  

" i n d e x e d : v a r i a b l e  * U 7 ,  3 , 2 , 1  

A  " n a m e d : v a r t a b l e  t h a t  g e n e r a l l y  i n c l u d e s  a n  " i n d e x  t o  
s e l e c t  t h e  p a r t i c u l a r  o c c u r r e n c e  o f  t h e  " v a r i a b l e  b e i n g  
r e f e r e n c e d .  

' I n d e x e d : v a r i a b i e j  r a n g e  ' 1 1 8 ,  1 0 , 4 , 3  

A  m e a n s  o f  i n d i c a t i n g  a  l i s t  o f  s e q u e n t i a l  o c c u r r e n c e s  o f  
a  " v a r i a b l e  i n  a n  " a s s i g n m e n t : s t a t e m e n t ,  

' i n i t i a l : p h r a s e  1 1 9 ,  5 , 8 , 5  

A n  o p t i o n a l  p a r t  o f  a  " c o n t r o l j e l a p s e .  P r o v i d e s  a n  
i n i t i a l  v a l u e  f o r  t h e  " c o n t r o l t v a r i a b l e ,  

i n n e r  s c o p e  7 , 3 , 6  

A  t e r m  f o r  e x p r e s s i n g  r e l a t i v e  s c o p e ,  P e t e r s  t o  " n a m e s  
d e c l a r e d  i n  a  m o r e  r e s t r i c t e d  s c o p e  w i t h i n  t h e  s c o p e  o f  
t h e  r e f e r e n c e d  p o i n t ,  

' i n s e r t : f o r m a t  1 2 0 ,  6 , 4  

A  " f o r m a t  n o t  c o r r e s p o n d i n g  t o  a n y  d a t a  e l e m e n t ,  b u t  
i n d i c a t i n g  c h a r a c t e r s  t o  b e  i n s e r t e d  b e t w e e n  e f f e c t i v e  
c h a r a c t e r  p o s i t i o n s  o n  o u t p u t  o r  t o  b e  i g n o r e d  o n  i n p u t ,  

' i n s t r u c t .  i o n : a l l o c a t i o n :  s n e c t f l e r  " 1 2 1 ,  8 , 6 , 1 1  

A n  o o t i o n a l  p a r t  o f  a  " p r o c e d u r e : h e a d i n g  i n t r o d u c e d  b y  a  

l b l Q n l  

l b l O o  

I b i O o l  

l b l O p  

i b i o p i  

I b l O q  

l b l O q l  

l b l O r  

l b l Q r l  

I b l Q s  

I PI O SI  

l b l Q t  

I b l O t l  

l b l O u  

I b l O u l  

I b i O v  
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'colon, Provides tor controlled allocation of the 
instruction set of the procedure in systems that permit 
dynamic loading of the instruction set upon a call to the 
procedure« 

'instruction:size? tunction{call 122, 4,19,21 

"intrinsic!functionicail whose value is the number of 
words in the load module for the cited procedure, 

«INT 4,19,20 

"Primitive, initiates an "integertpart!function5cal1# 
which returns the integer part of its "Parameter, 

integer 2.8,12. 3.5 

A type of numeric value represented as a whole number 
without a fractional part, but treated as if it had a 
fractional part with value zero to infinite precision. 

'integer{constant 123, 2,8,12 

A direct means of representing an integer value to be 
manipulated by a program, 

"Integer{format 124, 6,11 

A •numeric{format giving the effective character 
positions used for integer digits. 

!integer t function{call 125 

Invocation of a "proceduretdeclaration with an implicit 
output parameter of integer type, 

'integer {part 126, 6,12 

Part of a "fixed: format that shows the format, of the 
integer part of the value, 

"integer»parttfunction{cali "127, 4,19.20 

"Intrinsic{function5ca.U whose value is the integer part 
of its "parameter, 

integerivariabie "128, 3,5, 7,16 

A "variable whose "itemideseription declares it to be 

lbiovl 

Ibl Ow 

lb1 Owl 

ibiox 

I b l Q x l  

Ibioy 

IbiOyl 

lblOz 

lblOzl 

IblQae 

lblOagl 

lbioaa 

IblOaai 

IblOab 

IblQabi 

lblQac 

ibiOacl 

lblOad 
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s i q n e o  - S  o r  u n s i g n e d  - U ,  a n d  t h a t  d o e s  , B  =  1 »  n o t , B  =  0 j  
p r o v i d e  a  " p r e c i s t o n j s p e c i f l e r ,  

' i n t e r f e r e n c e j d i r e c t i v e  ' 1 2 9 ,  1 1 , 7 , 6  

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

i n t e r r u p t  

T o  t e m p o r a r i l y  d i s r u p t  t h e  n o r m a l  e x e c u t i o n  o f  a  p r o g r a m  
b y  s p e c i a l  s i g n a l s  f r o m  t h e  c o m p u t e r ,  U s u a l l y  e x e c u t i o n  
c a n  b e  r e s u m e d  f r o m  t h a t  p o i n t  l a t e r ,  

i n t e r r u p t  P r o c e s s i n g  

T h e  p r o c e s s i n g  t h a t  a  s y s t e m  d o e s  i n  r e s p o n s e  t o  a n  
i n t e r r u p t ,  

' i n t r i n s i c j  f u n c t i o n * c a l l  ' 1 3 0 ,  4 , 1 9  

A  c a l l  t o  a  f u n c t i o n  t h a t  i s  b u i l t  i n  a s  a  p a r t  o f  t h e  
c o m p i l e r ,  

- I S I Z E  4 , 1 9 , 2 1  

" P r i m i t i v e ,  I n i t i a t e s  a n  
• i n s t r u c t i o n j s i z p j f u n c t l o n j c a l l ,  w h i c h  r e t u r n s  t h e  n u m b e r  
o f  w o r d s  i n  t h e  l o a d  m o d u l e  f o r  t h e  c i t e d  p r o c e d u r e ,  

- I T E M  7 , 1 8 ,  7 , 1 9  

" P r i m i t i v e ,  I n t r o d u c e s  a n  " i t e m j d e c l a r a t i o n ,  

i t e m  3 , 1 ,  7 , 1 4  

B a s i c  e l e m e n t  o t  d a t a  n a m e d  f o r  d i s t i n g u i s h i n g  o n e  f r o m  
a n o t h e r ,  A  b i t  s t r i n g  o f  s p e c i f i e d  l e n g t h  w i t h  a  
s p e c i f i e d  i n t e r p r e t a t i o n ,  

' i t e m  *  d e c l a r a t i o n  * 1 3 1 ,  7 , 1 5 ,  7 , 1 8 ,  7 , 1 9  

U s e s  t h e  i n t r o d u c t o r y  " p r i m i t i v e  - I T E M  t o  n a m e  a n d  
d e s c r i b e  s i m p l e  i t e m s  a n d  i t e m s  i n  t a b l e s ,  

' i t e m  s o e s c r i p t l o n  " 1 3 2 ,  4 , 9 ,  7 , 1 6 ,  8 , 5 , 3  

i b l O a d l  

I b l Q a e  

l b l O a e l  

I b l O a f  

l b l O a f  1  

I b l Q a g  

I b l O a g i  

l b l O a h  

l b l O a h l  

l b i o a i  

l b l O a i i  

l o i Q a j  

l b l O a j l  

I b l O a K  

I b i O a K l  

i b l O a l  

l b l O a l l  

I b l 0 a m  

I n  a n  " i t e m j d e c l a r a t i o n  o r  t h e  h e a d i n g  o f  a  
" t a b l e j d e c l a r a t i o n ,  g i v e s  t h e  t y p e ,  s i z e ,  a n d  o t h e r  
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I n f o r m e r i o n  a b o u t  t h e  d e c l a r e d  i t e m  o r  t a b l e ,  i n  a  
" p r o c e d u r e { h e a d i n g  o r  " a l t e r n a t e { e n t r a n c e t d e c l a r a t i o n #  
d e s c r i b e s  t h e  i m p l i c i t  o u t p u t  p a r a m e t e r  o f  t h e  f u n c t i o n ,  
i n  a t t r i b u t e  g u i d a n c e #  p r o v i d e s  a  w a y  o f  g i v i n g  a  
" d e s c r i p t i o n { a t t r i b u t e ,  I b l O a m i  

' i t e m ?  n a m e  ' 1 3 3 ,  7 , 1 8 ,  7 , 1 9  i b l O a n  

O n e  o f  t h e  " n a m e s  f o l l o w i n g  „ I T E M  i n  a n  " i t e m : d e c l a r a t i o n  
a n d  u s e d  i n  r e f e r e n c i n g  t h e  d e c l a r e d  i t e m ,  l b l O a n l  

. J O V I A L  5 , 1 4  

" P r i m i t i v e ,  S i g n a l s  t h e  e n d  o f  a  " d i r e c t  J  s t a t e m e n t  a n d  a  
r e t u r n  t o  J O V I A L  s o u r c e  c o d e ,  

' l e f t : b r a c k e t  

. t  A  " m a r k ,  

' l e f t { P a r e n t h e s i s  

„ (  A  " m a r k ,  

' l e s s i t h a n i s i g n  

" 1 4 4  

S e e  " b r a c x e t s ,  

" 1 4 4  

S e e  " p a r e n t h e s e s ,  

" 1 4 4  

m< 
t h a n ,  

' l e t t e r  

A  " m a r k #  t h e  " r e l a t i o n a l { O p e r a t o r  m e a n i n g  l e s s  

1 3 4 #  2 , 3 , 1  

O n e  o f  t h e  2 6  l e t t e r s  o f  t h e  E n g l i s h  a l p h a b e t #  w r i t t e n  i n  
t h e  f o r m  o f  a  r o m a n  c a p i t a l ,  

" l e t t e r  I  c o n t r o l { v a r i a b l e  1 3 5 ,  5 , 8 , 3 #  5 , 1 0  

" s y m b o l ,  a  s p e c i a l  " v a r i a b l e  d e f i n e d  i n  a  
" l e t t e r  J  l o o p { c o n t r o l  f o r  t h e  p u r p o s e  o f  i t e r a t i o n  c o n t r o l  
a n d  h a v i n g  m e a n i n g  o n l y  w i t h i n  t h e  i m m e d i a t e  
" l o o p t s t a t e m e n t ,  

' l e t t e r : l o o p { c o n t r o l  " 1 3 6 #  5 , 8 , 4  

A  f o r m  o f  " l o o p : c o n t r o l  t h a t  u s e s  a  s i n g l e  " l e t t e r  

i b t l  

l b i l a  

l b i l a i  

l b  1 2  

l b l 2 a  

l b l 2 a l  

l b i  2 b  

l b ! 2 b l  

l b l 2 c  

l b l 2 c l  

1  b  1 2  d  

l b l 2 d l  

i b l  2 e  

l b l 2 e i  

l b ! 2 f  
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defined just tor the "looptstatement as the 
"controlivariable, 

level Of BEGIN END nesting 

Equals the number ot other BEGIN END brackets that 
enclose this set of BEGIN END brackets, 

library 7,2,? 

A collection of complete procedures. If a 
"program:declaration calls one of these procedures, it is 
copied from the library and made a part of the program, 

"Unmade {directive "137, 11,7.8 

Notifies the compiler that a procedure uses non-standard 
linkage, 

«L,OC 4,19,9 

"Primitive, initiates a "location!function*call, which 
returns the machine location of its "parameter, taking 
into Consideration applicable "pointer:formulas and 
"indices, and the relative position of the named entity 
in its structure, 

local scope 7.3,6 

A term tor expressing relative scope, Refers to "names 
declared in the same scope as the reference point. Other 
relative scopes are inner scope and outer scope, 

"location:tunctionscall "138, 4,19,9 

"Intrinsic:function:call whose value is the machine 
location of its "parameter. Relative positioning of the 
"parameter within its structure, relative positioning due 
to its "index (if any), and the value of the 
"pointer:formula (it any) are added to obtain th£ value. 

"lodicalioperator 139, 4,14.3 

One ot the operators (logical product, logical sum, 
equivalence, or non-equivalence (exclusive _oR )) that 
produces a "bit:formuia from the two "formulas to which 
it is applied as an infix operator. 

'loop;control •140, 5,8,4 

lb 12f 1 

lb!2g 

lbl2gl 

lbl2h 

lbl2h! 

lbl 21 

1 to 1211 

1 b 12 j 

lbl2 j 1 

lbl2K 

1 to 12k1 

lbl 21 

lbl211 

lbl2m 

lb 12m. 1 

lbl 2n 
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A  p a r t  o f  a  " f o r ; c l a u s e ,  C o n s i s t s  o f  a  " ' c o n t r o l  { v a r i a b l e  
( e i t h e r  a  " n a m e d : v a r i a b l e  o r  a  " l e t t e r )  f o l l o w e d  b y  a  
l i s t  o f  " c o n t r o l : c l a u s e s  e n c l o s e d  i n  " p a r e n t h e s e s *  

' l o o p : s t a t e m e n t  ' 1 4 1 *  5 , 8 *  5 , 9  

C o n s i s t s  o f  a  m e a n s  o f  s p e c i f y i n g  a n d  c o n t r o l l i n g  
" c o n t r o l i v a r i a b l e s  a n d  a  " c o n t r o l l e d : s t a t e m e n t  t h a t  I s  t o  
l t e r a t i v e l y  o p e r a t e d .  

* l o w : p o l n t  ' 1 4 2 *  1 0 , 4 , 1  

A n  i n t e g e r  v a l u e  ( g r e a t e r  t h a n  o r  e q u a l  t o  t h e  
" l o w e r  { b o u n d  f o r  t h e  c o r r e s p o n d i n g  d i m e n s i o n )  t h a t  g i v e s  
t h e  e x p l i c i t  l o w e r  r a n g e  v a l u e  i n  a n  
*  i n d e x : c o m p o n e n t  s r a n g e ,  

' l o w e r : b o u n d  " 1 4 3 *  7 , 2 2 , 1  

A n  o p t i o n a l  p a r t  o f  " d l m f n s i o n t l i s t ,  I t  i s  f o l l o w e d  b y  a  
" c o l o n  a n d  g i v e s  t h e  l o w e s t  v a l u e  t h a t  a n  
" i n d e x c o m p o n e n t  t o r  t h e  c o r r e s p o n d i n g  d i m e n s i o n  m a y  
h a v e .  T h e  d e f a u l t  v a l u e  i s  z e r o ,  

i n  a  " f l o a t l n g : c o n s t a n t *  o p t i o n a l l y  i n t r o d u c e s  t h e  
m i n i m u m  n u m b e r  o f  m a g n i t u d e  b i t s  i n  t h e  s i o n i f i c a n d  o f  
t h e  i n t e r n a l  r e p r e s e n t a t i o n .  I n d i c a t e s  m e d i u m  p a c X i n g  I n  
a  " p a c k i n g : s p e c i f  l o r ,  

m a i n  s c o p e  7 , 3 , 4  

A p p l i e s  t o  d a t a  e x p l i c i t l y  d e c l a r e d  i n  a  
" p r o g r a m ^ d e c l a r a t i o n *  b u t  n o t  w i t h i n  a n y  
" p r o c e d u r e ! d e c l a r a t i o n ,  

m a n i f o l d  7 , 2 . 1 , 1  

A  r o w *  a  p l a n e *  a  v o l u m e *  e t c ,  o f  a  t a b l e ,  

" m a r k  " 1 4 4  

A  s p e c i a l  " c h a r a c t e r  o t h e r  t h a n  a  " l e t t e r  o r  " n u m e r a l  
t h a t  m a y  b e  a  J O V I A L  " s i g n .  S e e  I d e o g r a m s  a n d  M a r k s  a t  
f r o n t  o f  t h e  i n d e x » g i o s s a r y ,  

l b l 2 n l  

l b l  2 o  

l b l 2 o i  

l b ! 2 p  

l b i 2 p l  

i b l 2 q  

i b ! 2 q i  

l b  1  3  

l b i  3 a  

t b l 3 a l  

l b  1  3 b  

l b l 3 b l  

l b l  3 c  

l b l i c l  

l b  1 3 d  

l b l 3 d l  
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m e d i u m  p a c k i n g  7 , 1 2 , 3  i b l  3 e  

P a c k i n g  ( s i g n a l e d  b y  - M  f o l l o w e d  b y  a n  o p t i o n a l  " n u m b e r  
i n  a  " p a c k i n g ; s p e c i f i e r )  t h a t  p r o v i d e s  a  c o m p r o m i s e  
b e t w e e n  i t e m  a c c e s s i b i l i t y  a n d  s p a c e  u t i l i z a t i o n ,  T h i s  
d e g r e e  o f  p a c k i n g  a n d  t h e  m e a n i n g  o f  t h e  " n u m b e r  a r e  
m a c h i n e  d e p e n d e n t .  l b 1 3 e 1  

m e t a l i n g u i s t i c  1 , 4 , 1  l b  1  3 f  

F o l l o w e d  b y  t h e  w o r d  " t e r m " ,  r e f e r s  t o  a  w o r d  ( o r  p h r a s e  
s e p a r a t e d  b y  c o l o n s )  i n  i t a l i c s  t h a t  n a m e s  o n e  c l a s s  o f  
t h e  m a n y  c l a s s e s  o f  s t r u c t u r e s  i n  t h e  J O V I A L  l a n g u a a e ,  
T h e  d e f i n i t i o n  o f  a  m e t a l i n g u i s t i c  t e r m  i s  c a l l e d  a  
" s y n t a x  e q u a t i o n "  o r  " m e t a l i n g u i s t i c  e q u a t i o n " ,  i b l i f i  

" m i n u s s s i q n  " 1 4 4  l b l  3 g  

A  " m a r k ,  t h e  " a r i t h m e t i c s o p e r a t o r  f o r  s u b t r a c t i o n ,  
A s  a  u n a r y  o p e r a t o r  b e f o r e  a  " n u m e r i c ? f o r m u l a ,  m e a n s  t o  
n e g a t e  ( t a k e  t h e  a d d i t i v e  i n v e r s e  o f )  t h e  f o l l o w i n g  
" f o r m u l a ,  A l s o *  a  " m i n u s s s i q n  m a y  o p t i o n a l l y  p r e c e d e  a  
" n u - m e r  i c  i c o n s t a n t  u s e d  a s  a  p r e s e t  v a l u e ,  a  
" n u m e r i c } f o r m a t  *  t h e  " s c a l e s  f o l l o w i n g  r E  o r  - A  i n  
" f i x e d ?  o r  " f l o a t i n g : c o n s t a n t s *  t h e  " p r e c i s i o n s  s p e c i f i e r  
i n  t h e  " H e i t d e s c r i p t i o n  o f  a  " f i x e d ; y a r i a b l e *  o r  a  
s t a r t i n g  " n u m b e r  i n  a  " s t a t u s J l i s t  o r  a  
" s w i t c h s s t a t e m e n t .  I n  a  " n u m e r i c : f o r m a t ,  a  " m i n u s S s i g n  
i n d i c a t e s  t h a t  a  i s  o u t p u t  i f  t h e  v a l u e  i s  n e g a t i v e ,  
o t h e r w i s e  a  b l a n k  i s  o u t p u t ,  i b i 3 g i  

m o d e  c o d e  l b i 3 h  

S e e  t w o - * c h a r a c t e r  c o d e ,  i b i 3 h l  

m o d u l o  4 , 6 , 3  1 b 1 3 i  

A n  " a r i t h m e t i c s o p e r a t o r  s i g n a l e d  b y  ,  - X S y  m e a n s  « . x  
m o d u i o  „ Y  a n d  i s  a  s a w t o o t h  f u n c t i o n  o f  « X ,  S e e  r e s i d u e ,  i b U U  

N  1  b  1 4  

„ N  I b i 4 a  

i n d i c a t e s  n o  p a c k i n g  i n  a  " p a c k i n g : s p e c i f i e r ,  i n  a  
" g e n e r a l i z e d  j n u m e r i c :  f o r m a t . ,  - V  i n d i c a t e s  a n  e f f e c t i v e  
c h a r a c t e r  p o s i t i o n  w h e r e  a n y  c h a r a c t e r  t h a t  i s  p a r t  o f  a  
l e g a l  n u m e r i c  f i e l d  m a y  b e  o u t p u t  o r  e x p e c t e d ,  i b l 4 a l  

3  3  
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. N A M E  7 , 3 5  l b  1 4 b  

" P r i m i t i v e ,  I n t r o d u c e s  a  " n a m e t d e c l a r a t i o n ,  t b l 4 b l  

" n a m e  " 1 4 5 ,  2 , 6 , 3 ,  7 . 2 ,  7 , 3  l b  H e  

- S y m b o l ,  A  s t r i n g  o f  - s i g n s  u n H u e  i n  a  s c o p e  a n d  u s e d  
t o  r e f e r  t o  o r  n a m e  a  p a r t i c u l a r  p r o g r a m  o r  d a t a  
s t r u c t u r e ,  - N a m e s  m a y  b e  d e f i n e d  b y  t n e i r  a p p e a r a n c e  i n  
a  - p r o g r a m { d e c l a r a t i o n  o r  - n a m e s  c a n  b e  p r e d e f i n e d  i n  a  
c o m p o o i  o r  l i b r a r y ,  l b l 4 c l  

" n a m e  { d e c l a r a t i o n  - 1 4 6 , 7 , 3 5  1  b  1 4 d  

P r o v i d e s  t h e  m e a n s  o f  c l a r i f y i n g  t h e  I n t e n d e d  s c o p e  f o r  
- p r o c e d u r e j n a m e s  a n d  " s t a t e m e n t s n a m e s •  l b l 4 d l  

- n a m e d { C h a r a c t e r { v a r i a b l e  * 1 4 7 #  3 , 3 , 2  l b l 4 e  

A  " n a m e d ! v a r i a b l e  ( s i m p l e  i t e m ,  i n d e x e d  i t e m ,  o r  e n t r y )  
d e c l a r e d  b y  a n  * i t e » i d e s c r i p t i o n  t o  b e  o f  c h a r a c t e r  t y p e ,  l b l 4 e i  

n a m e d  d a t a  s p a c e  8 , 6 , 2  l b l 4 £  

T h e  p a r t  o f  t h e  d a t a  s p a c e  o f  a  p r o c e d u r e  t h a t  i n c l u d e s  
a l l  t h o s e  l o c a l  i t e m s  ( i n c l u d i n g  t h e  i m p l i c i t  o u t p u t  
p a r a m e t e r  o f  a  f u n c t i o n )  a n d  o t h e r  l o c a l  d a t a  s t r u c t u r e s  
n o t .  i n d i v i d u a l l y  d e c l a r e d  t o  b e  e i t h e r  i n  s o m e  o t h e r  
e n v i r o n m e n t  o r  p o l r t e d - « t o ,  I b H f l  

" n a m e d J l o o p t c o n t r o l  " 1 4 8 ,  5 , 8 , 4  I b H g  

A  f o r m  o f  " l o o p s c o n t r o l  t h a t  u s e s  a  - n a m e d } v a r i a b l e  
d e f i n e d  p r i o r  t o  t h e  r e f e r e n c e  a s  t h e  " c o n t r o l { v a r i a b l e  
r a t h e r  t h a n  a  " l e t t e r j c o n t r o n v a r t a b l e ,  T h e  
" n a m e d ; v a r i a b l e  m a y  b e  s i m p l e  o r  i n d e x e d ,  l b ! 4 g i  

- n a m e d s s t a t e m e n t  " 1 4 9 ,  5 , 4  i b l 4 h  

A  - s t a t e m e n t  p r e c e d e d  b y  a  - s t a t e m e n t t n a m e  a n d  a  " c o l o n  
s o  t h a t  t h i s  " s t a t e m e n t  m a y  b e  r e f e r e n c e d  i n  
" d e c l a r a t i o n s ,  " d i r e c t i v e s  a n d  o t h e r  " s t a t e m e n t s ,  l b i 4 h l  

" n a m e d i v a r i a b l e  " 1 5 0 , 3 , 2  l b l 4 i  

A  r e f e r e n c e  t o  a  v a r i a b l e  b y  m e a n s  o f  a  " n a m e  a s s o c i a t e d  
w i t h  t h e  v a r  t a b l e  t h r o u g h  a  " d a t a ; d e c l a r a t  i o n ,  l b  1 4 1 1  

n e g a t i o n  I b H j  

3 4  
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C h a n g e  o f  v a l u e  f r o m  p o s i t i v e  t o  n e g a t i v e ,  o r  v i c e  v e r s a ,  
i n d i c a t e d  b y  a  " m i n u s s s i d n ?  c h a n g e  o f  v a l u e  f r o m  - 1  t o  
. 0 ,  o r  v i c e  v e r s a ,  i n d i c a t e d  b y  . M O T ,  

- N E N T  4 , 1 9 . 4 ,  1 0 . 4 , 8  

" P r i m i t i v e ,  I n i t i a t e s  a  
" n u m b e r s © * s e n t r i e s s f u n c t i o n s e a l l ,  w h i c h  r e t u r n s  t h e  
p r o d u c t  o f  m u l t i p l y i n g  t h e  e x t e n t  o f  t h e  c i t e d  t a b l e  I n  
a i l  i t s  d i m e n s i o n s  u n l e s s  a n  " i n d e x s r a n g e  i s  g i v e n  t o  
l i m i t  t h e  e x t e n t  f o r  s o m e  d i m e n s i o n s  o f  t h e  t a b l e ,  

n e s t e d  " l o o p j s t a t e m e n t  

A  " l o o p j s t a t e m e n t  w i t h i n  a  " l o o p j s t a t e m e n t ,  T h e  i n n e r  
" l o o p » s t a t e m e n t  n o e s  t h r o u g h  i t s  f u l l  s e r i e s  o f  
i t e r a t i o n s  f o r  e a c h  i t e r a t i o n  o f  t h e  o u t e r  
" l o o p ! s t a t e m e n t .  

n o  p a c k i n g  7 , 1 2 , 1  

p a c k i n g  ( s i g n a l e d  b y  „ N  i n  a  " p a c k i n g s s p e c i f i e r  o r  b y  
d e f a u l t  i n  s o m e  r a s e s )  s u c h  t h a t  i t e m s  d o  n o t  s h a r e  
w o r a s ,  I t e m  a c c e s s i b i l i t y  i s  e n h a n c e d  a t  t h e  c o s t  o f  
s t o r a g e  r e q u i r e m e n t s ,  

n o i s e  b i t s  4 , u , 2  

A n y  b i t s  t o  t h e  r i g h t  o f  t h e  r i g h t m o s t  s i g n i f i c a n t  b i t  o f  
a  " v a r i a b l e  o r  " f o r m u l a ,  r e p r e s e n t i n g  a  v a l u e  l e s s  i n  
a b s o l u t e  v a l u e  t h a n  a  „ i  b i t  a s  t h e  r i g h t m o s t  s i g n i f i c a n t  
b i t ,  

- N O T  4 , 1 4 , 1  

" p r i m i t i v e ,  A n  o p e r a t o r  a p p l i e d  t o  a " b i t s f o r m u l a  t o  
p r o d u c e  a  d e r i v e d  " b i t s f o r m u l a  i n  w h i c h  e a c h  - 1  i n  t h e  
v a l u e  o f  t h e  " b i t s f o r m u l a  i s  r e p l a c e d  w i t h  - 0  a n d  e a c h  - . 0  
i s  r e p l a c e d  w i t h  - i ,  

- N U L L  5 , 2 ,  7 , 5  

" P r i m i t i v e ,  O p t i o n a l l y  i n t r o d u c e s  t h e  f o r m  o f  t h e  
" n u l l ! s t a t e m e n t  o r  " n u l l i d e c l a r a t i o n  t h a t  d o e s  n o t  
c o n t a i n  e m p t y  B E G I N  E N D  b r a c k e t s ,  

n u l l  7 , 1 3 , 3  

A  p a r t  o f  a n  e x p a n d e d  " c o n s t a n t s l i s t  t h a t  o c c u r s  w h e n e v e r  

i b l 4 j l  

l b l 4 K  

i b H k l  

l b l  4 1  

I b l 4 l l  

l b i 4 m  

l b  1 4 m l  

i b l 4 n  

l b l 4 n l  

l b l  4 o  

l b  1 4 o 1  

l b l 4 p  

l b l 4 p l  

l  b  1 4 g  
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there is an extra "comma in the listj i,e,# when a "comma 
starts or terminates toe list, when there are two "commas 
with no "constant between them, or when a "comma precedes 
or follows an "index with no "constant, intervening, Each 
null represents an entry (or item in the entry) whose 
initial value is undefined, 

'null{declaration '151# 7,5 

A means for satisfying a language requirement for the 
appearance of a "declaration even when no significant 
"declaration is desired. 

'nulliformat *152# 6,7 

Consisting of nothlno but possibly a string of "spaces 
and indicated by an extra comma in a "format a list# a 
•nulliformat indicates that conversion on input or output 
is the same as for list-directed formatting, 

'null:statement 153# 5,2 

A "statement used where no significant "statement is 
desired, It is most useful as the "controlledsstatement 
following _EiSE when the .ELSE is required in a 
"conditional{statement embedded in another 
"conditionalistatement# or when multiple values of a 
"numerictformula of a "switchjstatement are desired to 
cause branches to the same "statement. 

ibl4ql 

lbl 4r 

ibl4r 1 

1 b i 4 s 

lb!4sl 

1 b 141 

'number '154# 2,7,2 

ibl4t1 

i b 14 u 

"Symbol, A string of "numerals# without, "spaces, A 
"number can stand alone as an "integerjconstantj or it 
may stand alone as a "symbol in a "data{declaration but 
not be considered a "constant? or it can be a part of 
another "symbol such as a "charactericonstant (providing 
the optional "count) op a "£ixedJconstant. 

'number J of 5 entries{function{call '155# 4,19,4# 10,4,8 

"intrinsic!function{call whose value is the product of 
multiplying the extent of the cited table in all its 
dimensions unless an "indexjrange Is given to limit the 
extent for some dimensions of the table. 

lbl4ul 

lbl4v 

1b14v1 

'numeral *156# 2,3,1 

One of the ten arable numerals. 

lbl4W 

ibl4wi 
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' n u m e r i c i c o n s t a n t  ' 1 5 7 ,  2 , 8 , 1 1  1  t o  1 4 x  

P r o v i d e s  a  d i r e c t  m e a n s  o f  r e p r e s e n t i n g  n u m e r i c  v a l u e s  i n  
o n e  o f  t h e  t h r e e  m o d e s  o f  r e n r e s e n t a t i o n - * * a s  i n t e g e r  
v a l u e s ,  f i x e d  v a l u e s ,  a n d  f l o a t i n g  v a l u e s .  

" n u m e r i c J  f o r m a t  ' 1 5 8 ,  6 , 9  

P r o v i d e s  t h e  s p e c i f i c a t i o n s  n e e d e d  t o  c o n v e r t  f r o m  
i n t e r n a l  n u m e r i c  v a l u e  r e p r e s e n t a t i o n  t o  e x t e r n a l  
c h a r a c t e r  s t r i n g s  a n d  v i c e  v e r s a ,  P r i n t  s u p p r e s s i o n  
( r e p l a c e m e n t  w i t h  b l a n k s )  c a n  o c c u r  f o r  o u t p u t  u n d e r  
c e r t a i n  c o n d i t i o n s .  

" n u m e r i c  s  f o r m u l a  ' 1 5 9  4 , 5  

R e p r e s e n t s  a  n u m e r i c  v a l u e  h a v i n g  a  s i z e  r e p r e s e n t e d  i n  
b i t s  a n d  a  t y p e  t h a t  i s  f l o a t i n g ,  i n t e g e r  o r  f i x e d ,  
T n e s e  l a s t  t w o  t y p e s  m a y  o p t i o n a l l v  h a v e  a n  a d d i t i o n a l  
b i t  a s  a  s i g n  b i t .  

' n u m e r i c : f u n c t i o n { c a l l  1 6 0 ,  4 , 5  

l b  1 4 x 1  

l b l 4 y  

t b l 4 y l  

1  b  1  4  Z  

l b H z l  

l b ! 4 a ?  

i n v o c a t i o n  o f  a  " p r o c e d u r e j d e c i a r a t i o n  h a v i n g  a n  i m p l i c i t  
o u t p u t  p a r a m e t e r  o f  n u m e r i c  t y p e ,  S e v e r a l  o f  t h e  
" i n t r i n c i c t f u n c t i o n i c a l l s  a r e  " n y m e r i c : f u n c t i o n { c a l l s ,  l b i 4 a ? l  

' n u m e r i c ; v a i u e ; f o r m u l a  " 1 6 1 ,  5 . 8 , 5  l b ! 4 a a  

A  " n u m e r i c { f o r m u l a  t h a t  i s  p a r t  o f  a  " c o n t r o l j c l a u s e  and 
e n c l o s e d  i n  " b r a c k e t s  i n d i c a t i n g  t h a t  t h e  " f o r m u l a  i s  
e v a l u a t e d  o n c e  u p o n  e n t e r i n g  t h e  " c o n t r o l { c l a u s e  a n d  t h a t  
t h i s  v a l u e  i s  u s e d  r e p e a t e d l y  u n t i l  t h e  " c o n t r o l I  c l a u s e  
i s  e x i t e d ,  l b l 4 a a l  

' n u m e r i c ; v a r i a b l e  1 6 2 ,  3 , 5 ,  7 , 1 6  

A  " v a r i a b l e  w h o s e  " i t e m I d e s c r i p t i o n  d e c l a r e s  i t  to  b e  
n u m e r i c  b y  s t a r t i n g  w i t h  - F ,  „ 8  o r  „ U ,  T h e  t y p e  m a y  b e  
f i c a t i n 9 ,  f i x e d  o r  i n t e g e r  d e p e n d i p d  u p o n  c o m p l e t e  
" i t e m t d e s c r i p t i o n ,  T h e  " v a r i a b l e  m a y  & e  a  s i m p l e  i t e m ,  
a n  i n d e x e d  i t e m ,  o r  a n  e n t r y .  

„ N W D S E N  4 , 1 9 . 1 2  

I b i 4 a b  

I b H a b l  

l b i 4 a c  

" P r i m i t i v e ,  i n i t i a t e s  t h e  
" w o r d s j p e r : e n t r y { f u n c H o n { c a i i ,  w h i c h  r e t u r n s  t h e  n u m b e r  
o f  w o r d s  p e r  e n t r y  f o r  a  s e r i a l  o r  p a r a l l e l  t a b i c ,  o r  t h e  
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negative of the number of entries per word for a tight 
table. Ibl4acl 

lb!5 

object program 8,3,1 

The result of compiling a source program to produce a 
collection of machine instructions and data, 

operand 

One of the two Values combined by an "aritnmeticjoperator 
or the concatenation operator "ampersand, or compared by 
a "logical:operator, -NOT and the unary operators -+ and 

may apply to a single operand, 

operator 

One of a set of "symbols and "primitives used to indicate 
the application of a relatively small set of mathematical 
functions, Most operators stand between two values or 
operands and indicate that the two values are to be 
combined in a particular way to yield a single, derived 
value, in a few cases, an operator slangs before a 
single Operand and yields a single value derived from the 
value of the operand, Or a similar "sympoi used to set 
or select a value, 

-OR 4,14,3 

"primitive. The "logical:operator giving the bit-by-blt. 
logical sum of two "bitsformulas, 

order 2.8.9, 6,8,1 

"order{directive 163, 11,7,4 

Notifies the compiler that "formula computation order 
must be from left to right and in accordance with 
precedence rules, and that any "functionjcali within the 
"formula must be evaluated even though the eventual 
result is known, 

lbl5a 

1. b 1 5 a 1 

lb 15b 

lblbbl 

ibl5c 

The "numeral preceding -B in a "patterniconstant or 
"pattern;format, Indicates the number of bits associated 
with each "patterntdigit, 

ordinary table 7,25 

lbi5cl 

iblSd 

i b 15 d 1 

lbise 

1 b i 5 e 1 

IbiSt 

tblbf1 

lblSg 
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A table for which the compiler determines the size and 
composition of an entry based upon the information in its 
"declaration, Other tables are specified tables, 

"ordinarystablespodv *164, 7,27 

An optional part of an *ordinary:tabiesdeclaration that 
lists the "itemjdeclarations and 
"subordinatesoverlaysdeciarations which make up an entry 
Of the table, 

"ordinary:tablejdeciaration "165, 7,25 

One of the two kinds of "tabieideciarations, ^ames and 
describes a table and its items but permits the compiler 
to determine the exact composition of an entry, 

'ordinary:table jheading 166, 7,26 

Uses the introductory "primitive -TABLE to name and 
describe an ordinary table. 

'ordinary stable:itemideclarat ion 167, 7,19 

Names and describes an item (or Items) of an ordinary 
table, 

outer scope 7,3,6 

A term for expressing relative scope, Refers to "names 
declared in a more extensive encompassing scope than the 
scope of the reference Point, 

„0VERtAY 7,28, 7,33 

"Primitive, introduces an "independent: or a 
"subordinate:over lay:declarat ion, 

'overlay{declaration *168, 7,28, 7,33 

A "data:declaration used to arrange a sequential relation 
of items, tables or data blocks* to overlay these 
seouences on one another? and to assign these overlays to 
specific machine locations, 

-P 

lbibgi 

lblSh 

lbibhl 

lbl5i 

lbibil 

ibis j 

lblbjl 

lb 15k 

lbl5K1 

i to 151 

1 to 1511 

IblSm 

1 b 15 m 1 

lhiSn 

Ifolbnl 

lbib 

lbi6a 
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I n  a  " p a t t e r n ; f o r m a t  #  r e p r e s e n t s  a n  e f f e c t i v e  c h a r a c t e r  
r o s  i t i o n  w h e r e  a  " p a t t e r n ; d i g i t  i s  e x p e c t e d  o r  o u t p u t ,  
A s  a  t a b l e  " s t r u c t u r e ; s p e c i f i e r #  i n d i c a t e s  t h a t  t h e  b a s i c  
s t r u c t u r e  o t  t h e  t a b l e  i s  p a r a l l e l .  I b i b a l  

p a c k i n g  7 , 1 2  l b l b b  

O n e  o f  t h r e e  k i n d s - - p o  p a c k i n g #  m e d i u m  p a c k i n g #  d e n s e  
p a c k i n g ,  T h e  s t a t e  o f  s h a r i n g  o t  c o m p u t e r  w o r d s  o y  
d i s j u n c t  i t e m s  a s  p r e s c r i b e d  i n  a  " p a c k i n g ; s p e c i f i e r ,  i b l f t b l  

" P a c k i n g ; s p e c i f i e r  " 1 6 9 ,  7 , 1 2 ,  7 , 1 8 , 5 #  7 . 1 9 , 4 ,  7 , 2 6 , 6 #  
7 , 3 0 , 4  1 P 1 6 C  

A n  o p t i o n a l  p a r t  o f  a n  " o r d i n a r y ;  o r  
" s p e c i f i e d ; t a b l e ; h e a d i n g j  o r  a  " p a c k i n g ; s p e c i f i e r  m a y  
o p t i o n a l l y  f o l l o w  a n y  " i t e m ; d e s c r p t i o n  t h a t  o c c u r s  i n  a  
" d e c l a r a t i o n ,  D i r e c t s  t h e  c o m p i l e r  i n  t h e  p o s i t i o n i n g  o t  
i t e m s  o r  e n t r i e s  i n  a  w o r d  a n d  p r o v i d e s  i n f o r m a t i o n  f o r  
a c c e s s i n g  i t e m s  o r  e n t r i e s  e f f i c i e n t l y ,  l b l 6 c l  

p a r a l l e l  ( 1 )  5 , 8 , 4  l b i 6 d  

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

p a r a l l e l  ( 2 )  7 , 2 4  l b ! 6 e  

R e f e r s  t 0  a  b a s i c  s t r u c t u r e  p i  t a b l e s  i n  w h i c h  t h e  f i r s t  
w o r d s  o f  a n  t h e  e n t r i e s  i n  a n  " a l l o c a t i o n ; i n c r e m e n t  a r e  
s t o r e a  c o n t i n u o u s l y #  f o l l o w e d  b y  t h e  s e c o n d  w o r d s  o f  
t h o s e  e n t r i e s #  e t c ,  P a r a l l e l  t a b l e s  a l l o w  m o r e  e f f i c i e n t  
i n d e x e d  o p e r a t i o n s  t h a n  s e r i a l  o r  t i g h t  t a b l e s ,  i b l b e l  

p a r a m e t e r  i b i 6 f  

A  m e a n s  o f  p r o v i d i n g  a  d i f f e r e n t  v a l u e  t o  b e  u s e d  ( o r  
p e r h a p s  a  d i f f e r e n t  v a r i a b l e  t o  b e  s e t )  a t  e a c h  
i n v o c a t i o n  o f  a  p r o g r a m  s t r u c t u r e ,  l b l 6 f l  

" p a r a m e t e r  " 1 7 0  i b i b g  

R e f e r s  t o  a  p a r a m e t e r  o c c u r r i n g  i n  a  
" p r o c e d u r e ; c a l l ; s t a t e m e n t #  " f u n c t i o n ; c a l l #  
" d e f i n i t i o n ; . I n v o c a t i o n #  " d e f i n e c d e c l a r a t i o n #  
* a l t e r n a t e ; e n t r a n c e ; d e c l a r a t i o n  o r  " p r o c e d u r e S h e a d i n g ,  l b ! 6 g l  
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• p a r e n t h e s e s  " 1 4 4  i b i 6 n  

f  )  T w o  " m a r k s  u s e d  i n  p a i r s  a s  s h o w n  t o  e n c l o s e  
e x p r e s s i o n s  f o r  a  w i d e  v a r i e t y  o f  p u r p o s e s ,  " P a r e n t h e s e s  
a r o u n d  " f o r m u l a s  c o n t r o l  p r e c e d e n c e  a n d  m a y ,  a t  t i m e s ,  h e  
s i g n i f i c a n t  i n  d e t e r m i n i n g  t h e  t Y P e  o f  a  " f o r m u l a .  T h e y  
d e l i m i t  t h e  " f o r m u l a  t o  w h i c h  " ' a t t r i b u t e j a s s o c i a t i o n  i s  
a p p l i e d ,  A l l  o t h e r  u s e s  o f  " p a r e n t h e s e s  a r e  s h o w n  i n  t h e  
v a r i o u s  s y n t a x  e q u a t i o n s ,  

p a t t e r n  1 7 2  

A  s t r i n g  o f  b i t s  e q u a l  i n  l e n g t h  t o  t h e  o r d e r  o f  a  
" p a t t e r n : c o n s t a n t  o r  " p a t t e r n : f o r m a t  a n d  g i v i n g  t h e  b i t  
v a l u e  o f  e a c h  " p a t  t e r n s  d i g i t  p e r m i t t e d  f o r  t h a t  o r d e r ,  

• p a t t e r n : c o n s t a n t  ' 1 7 1 ,  2 , 8 . 9  

P r o v i d e s  a  d i r e c t  m e a n s  o f  r e p r e s e n t i n g  v a l u e s  c o n s i s t i n g  
o f  s t r i n g s  o f  b i t s .  

' p a t t e r n s d i q i t  ' 1 7 2 ,  1 , 8 , 9  

l b i b h i  

l b  1 6  i  

1  b  1 6 1 1  

l b i 6  j  

1  b  1 6  j  1  

l b l 6 K  

O n e  o f  t h e  " c h a r a c t e r s  t h a t  c o n s t i t u t e  t h e  v a l u e  o f  a  
" p a t t e r n s c o n s t a n t  o r  t h e  c h a r a c t e r  s t r i n g  c o r r e s p o n d i n g  
t o  a  " p a t t e r n : f o r m a t ,  

' p a t t e r n : f o r m a t  " 1 7 3 ,  6 , 8  

1 b l 6 k 1  

l b l 6 1  

P r o v i d e s  a  m e a n s  o f  t r a n s l a t i n g  f r o m  a  s t r i n g  o f  P i t s  
r e p r e s e n t i n g  a  v a l u e  t o  e f f e c t i v e  c h a r a c t e r  p o s i t i o n s  
c o n t a i n i n g  " p a t t e r n : d i g i t s  o f  t h e  o r d e r  i n d i c a t e d ,  o r  
v i c e  v e r s a ,  

p e r m a n e n c e  7 , 1 0  

T h e  l o n g e v i t y  o f  d a t a  a l l o c a t e d  i n  a  f i x e d  m a n n e r .  
P r i v a t e  d a t a  e x i s t  o n l y  s o  l o n g  a s  t h e  r e l e v a n t  s c o p e  i s  
a c t i v e ,  E n v i r o n m e n t a l  d a t a  e x i s t  e v e n  w h e n  t h e  r e l e v a n t  
s c o p e  i s  n o t  a c t i v e  ( a  r e l a t i v e  l o n g e v i t y ) .  R e s e r v e d  
d a t a  e x i s t  s o  l o n g  a s  t h e  p r o g r a m  i s  l o a d e d .  

' P l u s t s i g n  1 4 4  

„  +  A  " m a r * ,  t h e  " a r i t h m e t i c : o p e r a t o r  f o r  a d d i t i o n ,  
A s  a  u n a r V  o p e r a t o r  b e f o r e  a  " n u m e r i c : f o r m u l a  h a s  n o  
e f f e c t .  A l s o ,  a  " p l u s s s i g n  m a y  o p t i o n a l l y  p r e c e d e  a  
" n u m e r i c i c o n s t a n t  u s e d  a s  a  p r e s e t  v a l u e ,  
n u m e r i c : f o r m a t ,  t h e  " s c a l e s  f o l l o w i n g  „ A ,  o r  i n  

1 6 1 6 1 1  

l b l 6 m  

I b l b r o l  

l b l 6 n  
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" f i x e d ;  o r  " t l o a t i n g j c o n s t a n t s ,  t h e  " p r e c i s i o n : s p e c i f i e r  
i n  a n  " i t e m t d e s c r l P t i o n  o f  a  " f i x e d : v a r i a b l e ,  o r  a  
s t a r t i n g  " n u m b e r  f o r  a  " s t a t u s 5 1 i s t  o r  a  
" s w i t c n i s t a t e m e n t ,  

p o i n t e r  6 , 9 ,  7 , 8 ,  7 , 1 3 . 3  

R e f e r s  t o  a p o s i t i o n  i n  a  " c o n t r o l j c l a u s e  l i s t  i n  t h e  
d i s c u s s i o n  o f  " l o o p  J  s t a t e m e n t  e x e c u t i o n ,  a n d  t o  a  
p o s i t i o n  i n  a n  e x p a n d e d  " c o n s t a n t : l i s t  i n  t h e  d i s c u s s i o n  
o f  p r e s e t t i n g  e n t r i e s  ( i t e m s )  o f .  a  t a b l e .  I n  a l l  o t h e r  
s e c t i o n s ,  p o i n t e r  r e f e r s  t o  a  m e a n s  o f  l o c a t i n g  a  
c o n t r o l l e d  a l l o c a t i o n  ( p o l n t e d - t o )  s t r u c t u r e ,  

" p o i n t e r s d l r e c t i v e  1 7 4 ,  1 1 , 7 . 3  

N o t i f i e s  t h e  c o m p i l e r  t h a t  r e f e r e n c e  t o  d a t a  v i a  t h e  
g i v e n  " p o i n t e r  I  f o r m u l a  s h o u l d  b e  c o n s i d e r e d  a  r e f e r e n c e  
t o  t h e  " d a t a t n a m e s  l i s t e d ,  

" P o i n t e r : f o r m u l a  ' 1 7 5 ,  7 , 8  

D e s c r i b e s  t h e  a d d r e s s  o f  a  p o i n t e d - t o  s t r u c t u r e .  T h e  
v a l u e  o f  t h e  " f o r m u l a  ( t r u n c a t e d  t o  a n  I n t e g e r )  i s  u s e d  
i n  r e f e r e n c i n g  t h e  s t r u c t u r e .  

' p o i n t e r :  v a r  l a b  i , e  1 7 6 ,  7 , 8 , 3  

A  " v a r i a b l e  t h a t  c o n t a i n s  t h e  a d d r e s s  o f  s o m e  p r o g r a m  
e l e m e n t ,  

p r e c e d e n c e  4 , 1 5  

R e f e r s  t o  t h e  o r d e r i n g  o f  o p e r a t i o n s  t o  d e t e r m i n e  t h e  
v a l u e  r e p r e s e n t e d  b y  a  " f o r m u l a ,  a n d  a p p l i e s  a l s o  i n  t h e  
a s s i g n m e n t  o f  v a l u e s ,  

p r e c i s i o n  7 , 8 , 1 2  

l b l 6 n l  

1  b  1 6 0  

M e a n s  t h e  n u m b e r  o f  b i t s  t o  t h e  r i g h t  o f  t h e  p o i n t  i n  
b i n a r y  r e p r e s e n t a t i o n s  o f  n u m e r i c  v a l u e s ,  I n t e g e r  v a l u e s  
a r e  t r e a t e d  a s  i f  t h e y  h a v e  a  f r a c t i o n a l  p a r t  w i t h  v a l u e  
z e r o  t o  I n f i n i t e  p r e c i s i o n ,  

' p r e c i s i o n * s p e c i f i e r  " 1 7 7 ,  7 , 1 6 , 4  

A n  o p t i o n a l  p a r t  o f  t h e  " i t e m i d e s c r i p t i o n  o f  a  s i g n e d  o r  
u n s i g n e d  i t e m ,  G i v e s  ( t o g e t h e r  w i t h  i t s  s i d n ,  i f  

1  b  1 6  0 1  

1  b  1 6  p  

i  b  i  6  p  1  

1 b). 6 q 

l b  1 6 q l  

l b l 6 r  

i b l 6 r 1  

l b l 6 s  

l b l 6 s l  

l b l 6 t  

l b l d t l  

l b l 6 u  
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p r e s e n t )  t h e  n u m b e r  o f  f r a c t i o n  b i t s  i n  t h e  i t e m  a n d  
m a k e s  t h e  i t e m  o f  f i x e d  t y p e .  

" p r i m e  ' 1 4 4  

A  " m a r k ,  u s e d  i n  p a i r s  C o n e  a t  e i t h e r  e n d )  t o  
d e l i m i t  t h e  s t r i n g  O f  " c h a r a c t e r s  o f  a  
" c h a r a c t e r { c o n s t a n t  o r  t h e  " p a t t e r n : d i g i t s  o f  a  
" p a t t e r n ; c o n s t a n t .  A l s o  p e r m i t t e d  a s  a  " s i g n  i n  a  " n a m e  
a f t e r  t h e  f i r s t  " s i g n ,  

" p r i m i t i v e  ' 1 7 8 ,  2 , 5  

A  " s y m b o l ,  A  k e y  v * . o r d  o f  t h e  J O V I A L  l a n g u a g e  o f t e n  u s e d  
t o  g i v e  t h e  p r i m a r y  m e a n i n g  o f  a  " s t a t e m e n t  o r  
" d e c l a r a t i o n ,  " N a m e s  m u s t  n e v e r  b e  t h e  s a m e  a s  
" p r i m i t i v e s ,  

p r i v a t e  d a t a  7 , 1 0  

R e f e r s  t o  d a t a  a v a i l a b l e  o n l y  w h i l e  i t s  l o c a l  s c o p e  i s  
a c t i v e ,  a n d  c o n s e q u e n t l y  o f  l e s s  p e r m a n e n c e  t h a n  
e n v i r o n m e n t a l  d a t a .  

„ P R 0 C  8 , 5  

" p r i m i t i v e ,  i n t r o d u c e s  a  " p r o c e d u r e j h e a d i n g  a n d  
C d n s e g u e n t l y  a  " p r o c e d u r e i d e c l a r a t i o n ,  

p r o c e d u r e  

A  s u b r o u t i n e  d e f i n e d  b y  a  " p r o c e d u r e i d e c l a r a t i o n  a n d  
i n v o k e d  b y  a  " p r o c e d u r e  s c a n { s t a t e m e n t  o r  " f u n c t i o n : c a n  ,  
A  p r o c e d u r e  i s  a  f u n c t i o n  i f  i t s  " d e c l a r a t i o n  i n c l u d e s  a n  
i m p l i c i t  o u t p u t  p a r a m e t e r ,  

' p r o c e d u r e : b o d y  1 7 9 ,  8 , 7  

C o m p r i s e s  t h e  " s t a t e m e n t s  a n d  " d e c l a r a t i o n s  t h a t  d i v e  
r i s e  t o  t h e  i n s t r u c t i o n  s e t  o f  t h e  " p r o c e d u r e  a n d  i t s  
l o c a l  e n v i r o n m e n t ,  

' P r o c e d u r e | c a l l : s t a t e m e n t  * 1 8 0 ,  5 , 1 1  

T h e  m e a n s  o f  i n v o k i n g  a  p r o c e d u r e  t h a t  i s  f u n c t i o n ,  

' p r o c e d u r e i d e c l a r a t i o n  " 1 8 1 ,  8 , 4  

S e t s  u p  a  c l o s e d  b o d y  o f  c o d e  ( o f  p r o c e d u r e  s c o n e )  

I b l b u l  

1  b  1 6  v  

l b i 6 v 1  

l b l 6 w  

i b ! 6 w i  

l b l 6 x  

1 b 1 6 x  1  

1  b  1 6  y  

l b l f e v l  

l b  1 6 z  

l b l f e z l  

I b l b a P  

l b l f e a @ l  

I b l f e a a  

I b l b a a l  

l b l 6 a b  
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i n v o k e d  b y  " n a m e  i n  e x p l i c i t  - p r o c e d u r e  s e a l 1 . ?  s t a t e m e n t  o r  
- f u n c t i o n j c a l i s ,  - P a r a m e t e r s  m a y  s u p p l y  d i f f e r e n t  v a l u e s  
a t  e a c h  c a l l ,  i b l b a b l  

' p r n c e d u r e s h e a d i n d  " 1 8 2 ,  8 , 5  i b l b a c  

P a r t  o f  a  " p r o c e d u r e ? d e c l a r a t i o n  t h a t  n a p e s  t h e  
p r o c e d u r e ,  o p t i o n a l l y  p r o v i d e s  d i r e c t i o n  f o r  c o n t r o l l i n g  
t h e  a l l o c a t i o n  o f  b o t h  t h e  i n s t r u c t i o n s  a n d  d a t a  o f  t h e  
p r o c e d u r e ,  l i s t s  a n y  - f o r m a l i i n p u t »  a n d  
" t o r m a i j o u t p u t { p a r a m e t e r s ,  a n d  d e s c r i b e s  t h e  i m p l i c i t  
o u t p u t  p a r a m e t e r  o f  a  f u n c t i o n ,  i b l b a c l  

- p r o c e d u r e { n a m e  ' 1 8 3 ,  8 , 5  

T h e  " n a m e  f o l l o w i n g  t h e  " p r i m i t i v e  - P R O C  i n  a  
" p r o c e d u r e ? h e a d i n g  a n d  u s e d  i n  i n v o k i n g  t h e  p r o c e d u r e ,  

p r o c e d u r e  s c o p e  7 , 3 , 4  

A p p l i e s  t o  d a t a  d e c l a r e d  w i t h i n  a  " p r o c e d u r e ? d e c l a r a t i o n ,  
" P r o c e d u r e ? d e c l a r a t i o n s  c a n  b e  n e s t e d  o n e  i n s i d e  t h e  
o t h e r  a n d  t h e  p r o c e d u r e  s c o p e s  d e f i n e d  b y  e a c h  a r e  
c o r r e s p o n d i n g l y  n e s t e d ,  

' p r o c e s s i n g ? d e c l a r a t i o n  '  i 8 4 ,  8 , 2  

l b i f e a d  

i b i f i a d l  

i b i f c a e  

I b l d a e i  

l b i f e a t  

E s t a b l i s h e s  a  p r o g r a m ,  p r o c e d u r e  o r  f u n c t i o n  w h i c h  
g e n e r a l l y  c o n t a i n s  o t h e r  " d e c l a r a t t o n s  a n d  " s t a t e m e n t s  
t h a t  s p e c i f y  c o m p u t a t i o n s ,  b u t  t h e s e  c o m p u t a t i o n s  a r e  
p e r f o r m e d  o n l y  w h e n  t h e  p a r t i c u l a r  
" p r o c e s s i n g j d e c l a r a t i o n  i s  i n v o k e d  b y  n a m e ,  

. P R O G R A M  8 ,  3  

' P r i m i t i v e ,  i n t r o d u c e s  a n  
' i n d e p e n d e n t  ? p r o g r a m ?  d e c l a r a t I o n ,  

p r o g r a m  8 , 3  

A  c o l l e c t i o n  o f  c o m p u t e r  i n s t r u c t i o n s ,  A l s o  c a l l e d  a n  
o b j e c t  p r o g r a m ,  

' p r o g r a m ; d e c l a r a t i o n  " 1 8 5 ,  8 , 3  

C o n s i s t s  o f  a  s t r i n g  o f  " d e c l a r a t i o n s  a n d  " s t a t e m e n t s  
t h a t  s p e c i f y  r u l e s  f o r  p e r f o r m i n g  c o m p u t a t i o n s  w i t h  s e t s  
o f  d a t a ,  T h e s e  a r e  c o m p i l e d  i n t o  a  m a c h i n e  l a n g u a g e  ( o r  

i b l 6 a f l  

i b i e a g  

l b l 6 a q l  

i b i f e a h  

l b l 6 a h i  

i b i f e a i  
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o b j e c t )  p r o g r a m ,  
s o u r c e  p r o g r a m ,  

" p r o g r a m i n a m e  

A  " p r o g r a m : d e c l a r a t i o n  i s  a l s o  c a l l e d  a  

1 8 6 ,  8 , 3  

l b l 6 a i l  

l b ! 6 a j  

T h e  " n a m e  f o l l o w i n g  t h e  " p r i m i t i v e  . . P R O G R A M  i n  a n  
" i n d e p e n d e n t j p r o q r a m f d e c l a r a t i o n  a n d  o p t i o n a l l y  u s e d  i n  
a n  " e n v i r o n m e n t a l { s p e c i f i e r ,  l b i e a j i  

i  f c  1 7  

" d u a l i f l c d : s t a t u s { c o n s t a n t  1 8 7 »  4 , 2 0  

A  " s t a t u s { c o n s t a n t  f o r  w h i c h  a  q u a l i f y i n g  " n a m e  i s  g i v e n  
t o  a v o i d  a m b i g u i t y  s i n c e  t h e  s a m e  " s t a t u s { c o n s t a n t  m a y  
a p p e a r  i n  m o r e  t h a n  o n e  " s t a t u s : l i s t ,  

' q u o t a t i o n : m a r k  1 4 4  

A  " m a r * ,  u s e d  i n  p a i r s  c o n e  a t  e i t h e r  e n d )  t o  
d e l i m i t  a  " c o m m e n t s  a  s t r i n g  o f  " c h a r a c t e r s  u s e d  i n  a n  
" i n s e r t : f o r m a t ,  a  " d e f i n i t i o n  i n  a  " d e f i n e : d e c l a r a t i o n ,  
a n d  s o m e  " a c t u a l : d e f i n e { p a r a m e t e r s  i f  t h e  " d e f i n i t i o n  
c o n a t i n s  o n e  o r  m o r e  " c o m m a s  o r  " r i g h t { p a r e n t h e s e s ,  

l b l 7 a  

1  b  1  7  a  1  

l b ! 7 b  

l b l 7 b l  

I b l B  

_ P  

I n  a n y  * n u m e r i c : f o r m a t ,  o p t i o n a l l y  a p p e a r s  a t  t h e  e n d  t o  
s i g n a l  t h a t  a  d e c i m a l  o r  b i n a r y  r o u n d i n g  i s  t o  b e  
p e r f o r m e d  d e p e n d i n g  u p o n  w h e t h e r  t o e  t r a n s l a t i o n  i s  f o r  
o u t p u t  o r  i n p u t ,  i n  a n  * i t e m { d e s c r i p t i o n  f o r  a  n u m e r i c  
i t e m . ,  a n  m a y  o p t i o n a l l y  a p p e a r  ( s e p a r a t e d  f r o m  t h e  _ F ,  
_ £  o r  „ U  b y  a  " c o m m a )  t o  s p e c i f y  t h a t  b i n a r y  r o u n d i n g  i s  
t o  o c c u r  b e f o r e  s e t t i n g  t h e  i t e m  i f  t h e  " f o r m u l a  
p r o v i d i n g  t h e  v a ' f u e  h a s  e x t r a  b i t s ,  

r a d i x  2 , 8 , 1 3  

l b i 8 a  

l b i s a i  

I b l S b  

A  s y s t e m  d e p e n d e n t  c 0 n s t a n t  ( u s u a l l y  2 )  g i v i n g  t h e  b a s e  
o f  a  f l o a t i n g  v a l u e ,  T h e  v a l u e  e q u a l s  t h e  s i g n i f i c a n d  
t i m e s  t h e  r e s u l t  o f  t h e  r a d i x  r a i s e d  t o  a  p o w e r  g i v e n  b y  
t h e  e x r a d ,  T h e  b a s e  o f  a  n u m b e r  s y s t e m ,  

r e c o r d  

l b l 8 b l  

1  b  1 8 c  

T h e  u n i t  o f  d a t a  i n  a  f i l e  f o r  i n p u t  o r  o u t p u t  a t  o n e  
t i m e ,  l b i 8 c 1  
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r e c u r s i v e  d e f i n i t i o n  l b l R d  

D e f i n i t i o n  i n  w h i e h  a n  e l e m e n t  o f  t h e  d e f i n i t i o n  i s  t h e  
t e r m  t o  b e  d e f i n e d ,  p e r h a p s  i n d i r e c t l y  t h r o u g h  a  c h a i n  o f  
t w o  o r  m o r e  d e f i n i t i o n s .  T o  b e  m e a n i n g f u l ,  a  r e c u r s i v e  
d e f i n i t i o n  m u s t  i n c o r p o r a t e  a l t e r n a t i v e  d e f i n i t i o n s ,  a t  
l e a s t ,  o n e  o f  w h i c h  i s  n o t  r e c u r s i v e .  T h e  r e c u r s i v e  
e l e m e n t  t h e n  d e f i n e s  s t r u c t u r e s  o f  a r b i t r a r y  l e n g t h  o r  
c o m p l e x i t y .  S o m e  o f  t h e  s y n t a x  e q u a t i o n s  a r e  r e c u r s i v e ,  l b l S d l  

- r e c u r s i v e i d i r e c t i v e  * 1 8 8 ,  1 1 , 7 , 5  I b l f i e  

N o t i f i e s  t h e  c o m p i l e r  t h a t  t h e  c u r r e n t  P r o c e d u r e  m a y  b e  
c a l l e d  r e c u r s i v e l y  o r  r e e n t r a n t l y ,  l b i 8 e l  

r e c u r s i v e  p r o c e d u r e  1 1 , 7 , 5  l b i e t  

A  p r o c e d u r e  t h a t  c a l l s  i t s e l f  e i t h e r  d i r e c t l y  ( b y  u s i n g  
i t s  o w n  " n a m e  o r  t h a t  o f  o n e  o f  i t s  a l t e r n a t e  e n t r a n c e s  
i n  a  ' p r o c e d u r e  5 c a l l i s t a t e m e n t  o r  a  ' f u n c t i o n s c a l l )  o r  
i n d i r e c t l y  b y  c a l l i n g  a n o t h e r  p r o c e d u r e  w h i c h  c a l l s  
( p o s s i b l y  t h r o u g h  a  c h a i n  o f  p r o c e d u r e  c a l l s )  t h e  f i r s t  
p r o c e d u r e ,  i b l f i f 1  

r e e n t r a n t  p r o c e d u r e  l b l S g  

A  p r o c e d u r e  t h a t  c a n  b e  e x e c u t e d  c o n c u r r e n t l y  b y  t w o  o r  
m o r e  i n d e p e n d e n t  i n v o c a t i o n s ,  T o  m a k e  t h i s  p o s s i b l e ,  t h e  
o n l y  b i t s  m o d i f i e d  b y  t h e  p r o c e d u r e  m u s t  b e  i n  d a t a  s p a c e  
d e s i g n a t e d  b y  t h e  i n v o k i n g  p r o c e s s ,  I b i S g i  

« R E F  9 , 1  

" P r i m i t i v e ,  p r e c e d e s  a  " d e c l a r a t i o n  t o  i n d i c a t e  t h a t  t h e  
d e c l a r e d  e n t i t y  i s  d e f i n e d  e x t e r n a l l y  n u t  i s  t o  b e  
r e f e r e n c e d  i n  t h i s  p r o g r a m  s c o p e ,  

r e f  q . 1 , 3  

D e s c r i b e s  a n  e n t i t y  a s  d e f i n e d  e x t e r n a l l y  t o  t h i s  
" p r o g r a m s  d e c l a r a t i o n  s o  t h a t  a d d r e s s e s  m u s t  b e  r e s o l v e d  
b y  s o m e  f o r m  o f  U n k i n g  l o a d e r ,  

' r e f e r e n c e  ' 1 8 9 ,  1 1 , 3  

A n  o p t i o n a l  p a r t  o f  a  " s k i p s  o r  " b e g i n s d i r e c t i v e  t h a t  
p e r m i t s  s k i p p i n g  " s t a t e m e n t s  w i t h i n  " b e g i n j  a n d  
• " e n d * d i r e c t i v e s  o n l y  w h e n  t h e  " b e g i n s d i r e c t i v e  h a s  t h e  
s a m e  " r e f e r e n c e  a s  a  " s k i p ; d i r e c t i v e ,  

l b l 8 h  

i b l B h l  

l b l 8 i  

l b l B i l  

l b i s j  

l b i 8 J l  
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' r e l a t i o n a l i o p e r a t o r  " 1 9 0 i  4 , 1 3  lb 181c 

P a r t  o f  a  " " c o m p a r i s o n *  " c h a i n ? c o m p a r i s o n ,  o r  a  
" " v a l u e s  t e r m i n a t o r ,  E x p r e s s e s  a  r e l a t i o n  b e t w e e n  t w o  
• f o r m u l a s  t h a t  m a y  h a v e  a  v a l u e  o f  „ Q  o r  - 1 ,  

- R E M Q U C  5 , 1 1 , 1 7  

" P r i m i t i v e ,  I n i t i a t e s  t h e  
" r e m q u o { p r o c e d u r e s c a l l ; s t a t e m e n t ,  w h i c h  r e t u r n s  t h e  
Q u o t i e n t  a n d  t h e  r e m a i n d e r  t h a t  r e s u l t  f r o m  d i v i d i n g  t h e  
f i r s t  " a c t u a l t i n p u t } p a r a m e t e r  b y  t h e  s e c o n d  
" a c t u a l s i n p u t { p a r a m e t e r  ,  

" r e m q u o { p r o c e d u r e i c a l l I s t a t e m e n t  ' 1 9 1 #  5 , 1 1 , 1 7  

A  c a l l  t o  a n  i n t r i n s i c  p r o c e d u r e  t h a t  m a y  p r o d u c e  i n l i n e  
c o d e  t o  o b t a i n  t h e  q u o t i e n t  a n d  r e m a i n d e r  t h a t  a r e  
d e r i v e d  f r o m  t h e  t w o  " a c t u a l j i n p u t { p a r a m e t e r s ,  

" r e p l a c e m e n t { P h r a s e  ' 1 9 2 ,  5 , 8 , 5  

A n  o p t i o n a l  p a r t  o f  a  " c o n t r o l { c l a u s e  i n t r o d u c e d  b y  
- T H E N ,  s p e c i f i e s  t h e  n e x t  v a l u e  f o r  t h e  
" c o n t r o l { v a r i a b l e «  

— R E S E R V E  7 , 1 1 ,  8 , 6 , 4  

" P r i m i t i v e ,  A s  p a r t  o f  a n  " e n v i r o n m e n t a l 5 s p e c i f i e r #  
i n d i c a t e s  t h a t  d a t a  i s  r e s e r v e d ,  

r e s e r v e d  d a t a  7 , 1 0 , 2  

R e f e r s  t o  d a t a  t h a t  i s  e n v i r o n m e n t a l  t o  t h e  m a i n  s c o p e  
a n d  s a i d  t o  b e  " r e s e r v e d "  o r  " i n  r e s e r v e " .  I t s  
p e r m a n e n c e  i s  g r e a t e r  t h a n  t h a t  o f  d a t a  p r i v a t e  t o  a n y  
s c o p e .  

r e s i d u e  4 , 6 , 3  

R e f e r s  t o  - x v y ,  f i n d i n g  t h e  v a l u e  o f  t h e  a r c h e t y p a l  
n u m b e r  t o  w h i c h  „ x  i s  c o n g r u e n t ,  m o d u l o  _ y f  

. R E T U R N  5 , 1 1 , 9 ,  5 , 1 2  

" P r i m i t i v e ,  i n t r o d u c e s  a  " r e t u r n j s t a t e m e n t ,  a n d  
i n t r o d u c e s  a n  " a c t u a l { i n p u t { p a r a m e t e r  s e r v i n g  a s  a n  
a l t e r n a t e  e x i t  f r o m  a  p r o c e d u r e ,  

l b l 8 i e i  

l b ! 8 i  

l b  1 8 1 1  

I b i 8 m  

l b l 8 m l  

l b l  8 n  

l b l B n l  

i b  1 8 o  

l b l 8 o l  

l b l  8 p  

I b l B p l  

l b l  8 q  

I b l R q l  

l b i 8 r  

i b l 8  r 1  
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'return:statement 193, 5,12,3 lbl8s 

Occurs within a "procedureipody to terminate the 
execution of the procedure# set the 
"actual;outputsparamcters from the 
"formaltoutput{parameters# and return control to the 
"statement following the call in whatever program invoiced 
the procedure, 

•rightsbracket '144 

_] A "mark:, see "brackets, 

'right(parenthesis "144 

_) A "mark.. See "parentheses, The occurrence of a 
"right {parenthesis in an "actualjdefineiparameter makes 
it necessary to enclose the "definition in 
"quotation jmarks. 

round 

„s 

Rounding applies to either binary or decimal values 
having more precision than is required and is based on 
absolute values, A correction is added to the given 
value, The correction is half the smallest value that 
can he represented by the required precision, The 
addition may cause a carry into the area of.the required 
precision, The value now represented by all the excess 
precision is replaced with zero, 

In an "insert:format # indicates where a blank is output 
between effective character positions or where a 
character is skipped on input, In an "itemsdescription# 
signifies a signed item that may be of integer or fixed 
tyoe, 

'scale "194# 2,8,16# 2,8,17, 2,8,19 

lbiSsl 

lb! 8t 

ibl8tl 

lbl8u 

lblSul 

lb 18v 

lbl8vl 

lbl9 

lbl9a 

tbl9al 

lb!9b 

Following in a "fixed; or "floatingjoonstant# gives 
the exrad; following in a "floatlnQJConstant# gives 
the minimum number of magnitude bits in the significand 
of the internal representation; following -A in a 
*fixedjconstant, gives the number of bits to the right of 
the point. lbi9bl 
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s c a l i n g  4 , 7 ,  4 , 1 0  

T h e  c o m p u t a t i o n  o f  t h e  n u m b e r  o f  b i t s  w o r t h  s a v i n g  i n  a  
" n u m e r i c : f o r m u l a  a n d  t h e  p o s i t i o n  o f  t h e  p o i n t .  

s c o p e  5 , 1 0 ,  7 , 3  

T h e  s e g m e n t ,  o f  c o d e  o v e r  w h i c h  a  " n a m e  h a s  m e a n i n g ,  
g e n e r a l l y  d e f i n e d  b y  m e a n s  o f  a  * p r o c e s s i n g ; d e c l a r a t i o n ,  
S t a r t i n g  w i t h  t h e  b r o a d e s t ,  t h e  s c o p e s  a r e  c o m p o o l ,  
e x t e r n a l ,  m a i n ,  p r o c e d u r e ,  a n d  n e s t e d  p r o c e d u r e  t o  a n y  
l e v e l ,  

' s e m i c o l o n  1 4 4  

_ ?  A  " m a r K ,  t h e  t e r m i n a t o r  ( o p t i o n a l  a f t e r  J S N D  a n d  a  
" d i r e c t : s t a t e m e n t )  f o r  " s t a t e m e n t s ,  " d e c l a r a t i o n s ,  
" d i r e c t i v e s ,  " f o r : c l a u s e s ,  a n d  t h e  i n t r o d u c t o r y  
c o n d i t i o n a l  c l a u s e s  o f  " c o n d i t i o n a l : s t a t e m e n t s ,  

s e r i a l  7 , 2 4 . 2  

R e f e r s  t o  a  b a s i c  s t r u c t u r e  i n  w h i c h  a l l  t h e  w o r d s  f o r  a n  
e n t r y  ° f  a  t a b l e  a r e  a l l o c a t e d  c o n t i g u o u s l y  i n  s t o r a g e .  
S e r i a l  t a b l e s  l e n d  t h e m s e l v e s  t o  m o r e  e f f i c i e n t  
i t e m * b y » i t e m  o p e r a t i o n s .  

" s e t s : d i r e c t i v e  1 9 5 ,  1 1 , 7 , 2  

N o t i f i e s  t h e  c o m p i l e r  t h a t  a  " d i r e c t : s t a t e m e n t  o r  a  
" p r o c e d u r e : d e c l a r a t i o n  s e t s  t h e  d a t a  e l e m e n t s  v e n o s e  
" n a m e s  a r e  l i s t e d ,  

. S H I F T  4 , 1 2 , 3  

" P r i m i t i v e ,  I n i t i a t e s  a  " s h i £ t : f U n c t i o n i c a l l ,  w h i c h  
r e t u r n s  a  " b i t : f o r m u l a  d e r i v e d  f r o m  t h e  f i r s t  " p a r a m e t e r  
b y  s h i f t i n g  i t  i n  a c c o r d a n c e  w i t h  t h e  v a l u e  o f  t h e  s e c o n d  
" p a r a m e t e r ,  

' S h i f t i f u n c t i o n i c a l i  " 1 9 6 ,  4 , 1 2 , 3  

" I n t r i n s i c : f u n c t i o n : c a i i  w h o s e  v a l u e  i s  o b t a i n e d  b y  
s h i f t i n g  i t s  f i r s t  " p a r a m e t e r  t o  t h e  l e f t  o r  r i g h t  
a c c o r d i n g  t o  t h e  v a l u e  o f  i t s  s e c o n d  " p a r a m e t e r .  

„ S I G  4 , 1 9 , 1 4  

" P r i m i t i v e  

i b ! 9 c  

i b l 9 c l  

l b  1 9 d  

l b l 9 d i  

l b i g e  

l b i 9 e l  

I b l  9 f  

l b i 9 f 1  

l b ! 9 g  

l b l 9 g i  

l b i 9 h  

l b l 9 h l  

l b i 9 i  

l b l 9 i l  

l b i g  j  

i n i t i a t e s  a  " s i g n i f i c a n d s f u n c t i o n j c a l l ,  
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w h i c h  r e t u r n s  t h e  v a l u e  o f  t h e  s i g n i f l c a n d  o f  a  f l o a t i n g  
• p a r a m e t e r ,  

' s i g n  1 9 7 i  2 , 3 1  

A n  e l e m e n t  o f  t h e  J O V I A L  a l p h a b e t  u s e d  i n  f o r m i n g  
• s y m b o l s ,  

. S I G N E D  4 , 1 2 , 5  

" p r i m i t i v e ,  i n i t i a t e s  t h e  * s i g n e d ? f u n c t i o n s  c a l l ,  w h i c h  
d e t e r m i n e s  w h e t h e r  t h e  t y p e  o t  i t s  • p a r a m e t e r  i s  s i g n e d .  

s i g n e d  3 , 5  

R e f e r s  t o  a  • v a r i a b l e  o r  " " n u m e r i c  5  f o r m u l a  t h a t  m a y  h a v e  
e i t h e r  a  p o s i t i v e  o r  a  n e g a t i v e  v a l u e ,  T h e  b i t  ( o r  b i t s )  
t h a t  d e n o t e  t h e  s i g h  a r e  n o t  c o u n t e d  i n  t h e  s i z e .  

" s i g n e d  5  f u n c t i o n  8  c a l l  1 9 8 ,  4 , 1 2 , 5  

• I n t r i n s i c ! f u h c t i o n i c a l l  w h o s e  v a l u e  d e p e n d s  o n  t h e  t y p e  
o f  i t s  • p a r a m e t e r »  T h e  v a l u e  i s  - 1  i f  t h e  t y p e  i s  
f l o a t i n g  o r  s i g n e d s  o t h e r w i s e ,  t h e  v a l u e  i s  _ 0 ,  

s i g n f i c a n d  2 , 8 , 1 3 ,  2 , 9 , 9  

T h e  p a r t  o f  a  f l o a t i n g  v a l u e  t h a t  c o n t a i n s  t h e  
s i g n i f i c a n t  d i g i t s  o f  t h e  v a l u e ,  

• s i g n f i c a n d  " 1 9 9 ,  6 , 1 3 , 1  

p a r t  o f  a  - f l o a t i n g ? f o r m a t  t h a t  s h o w s  t h e  f o r m a t  o f  t h e  
s i g n i f l c a n d ,  

'  s t o p  i f i c a n d s f u n c t i o n  8  c a l l  ' 2 0 0 ,  4 , 1 9 , 1 4  

• I n t r i n s i c ? f u n c t i o n i c a l l  w h o s e  v a l u e  i s  t h e  s i g n i f l c a n d  
o f  i t s  • p a r a m e t e r  i f  t h e  • p a r a m e t e r  i s  f l o a t i n g ?  
o t h e r w i s e ,  t h e  v a l u e  i s  t h e  v a l u e  r e p r e s e n t e d  b y  t h e  
s t r i n g  o f  b i t s  c o n s t i t u t i n g  t h e  " p a r a m e t e r  w i t h  t h e  
b i n a r y  p o i n t  J u s t  t o  t h e  l e f t  o f  t h e  l e f t m o s t  m a g n i t u d e  
h i t .  

' s i g n i f i c a n d # s p e c i f i e r  " 2 0 1 ,  7 . 1 6 , 3  

O p t i o n a l  p a r t  o f  t h e  " i t e m : d e s c r i p t i o n  o f  a  f l o a t i n g  
i t e m .  G i v e s  a  m i n i m u m  s i z e  o f  t h e  s i g n i f l c a n d  i n  
b i t s - - e x c l u d i n g  t h e  s i g n  b i t ,  

i b i 9 j i  

1  t o  1 9 k :  

l b i 9 K l  

1  t o  1  9  i  

1  t o  1 9 1 1  

l b l 9 m  

i b i 9 m i  

l b l 9 n  

l b ! 9 n i  

l b  1 9 o  

i b l 9 0 l  

l b ! 9 p  

l b l 9 p l  

l b ! 9 q  

l b l 9 g i  

l b l 9 r  

l b ! 9 r i  
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s i g n i f i c a n t  b i t s  4 , 1 1 . 2  

T h e  b i t s  i n c l u d e d  i n  t h e  s i z e  o f  f i x e d  a n d  i n t e g e r  
" v a r i a b l e s  a n d  " f o r m u l a s  a n d  t h e  b i t s  i n c l u d e d  i n  t h e  
s i g n i f i c a n d  o f  f l o a t i n g  " v a r i a b l e s  a n d  " f o r m u l a s .  

- S I G N U M  4 , 1 9 . 1 5  

" P r i m i t i v e ,  i n i t i a t e s  a  " s i g n u m s £ u n c t 1  o n s c a i i .  w h i c h  
r e t u r n s  a  v a l u e  i n d i c a t i n g  w h e t h e r  i t s  " p a r a m e t e r  v a l u e  
i s  p o s i t i v e ,  n e g a t i v e ,  o r  z e r o ,  

' s i g n u m j  t u n c t i o n  s e a 1 1  ' 2 0 2 .  4 , 1 9 , 1 5  

" I n t r i n s i c ) ! f u n c t i o n i e a l l  w h o s e  v a l u e  i s  z e r o  i f  i t s  
" p a r a m e t e r  i s  z e r o .  „ + l  i t  i t s  " p a r a m e t e r  i s  g r e a t e r  t h a n  
z e r o ,  a n d  „ « » l  i f  i t s  " p a r a m e t e r  i s  l e s s  t h a n  z e r o ,  

' s i m p l e s a s s i g m e n t s s t a t e m e n t  " 2 0 3 .  5 , 5  

S p e c i f i e s  t h a t  t h e  v a l u e  o f  a  " v a r i a b l e  p e  c h a n g e d  t o  t h e  
c u r r e n t  v a l u e  o f  a  " f o r m u l a ,  A  s i m p l i f i e d  f o r m  o f  t h e  
g e n e r a l  " a s s i g n m e n t j s t a t e m e n t ,  

' s i m p l e s i n t e g e r ; v a r t a b l e  

A  v a r i a b l e  t h a t  i s  b o t h  a  
" i n t e g e r  j v a r i a b l e ,  

• 2 0 4  

' s i m p l e s v a r i a b l e  a n d  a n  

s i m p l e  i t e m  7 , 1 4 , 3  

A n  i t e m  t h a t  i s  n o t  p a r t  o f  a n  e n t r y  o f  a  t a b l e ,  

" s i m p i e s i t e m j d e c l a r a t i o n  " 2 0 5 .  7 , 1 8  

A  " d e c l a r a t i o n  t h a t  n a m e s  a n d  d e s c r i b e s  a n  i t e m  ( o r  
i t e m s )  n o t  a s s o c i a t e d  w i t h  a  t a b l e ,  

* s i m p l e : i t e m : n a m e  ' 2 0 6  

T h e  " n a m e  f o l l o w i n g  . H E M  i n  a  " s i m p l e i i t e m j d e e l a r a t i o n ,  
A  " f o r m a l S o u t p u t i p a r a m e t e r  c a n  b e  o n l y  a  
" s i m p l e s i t e m : n a m e .  

' s i m p l e  1  s t a t e m e n t  • 2 0 7 ,  5 , 1 , 3  

O n e  o f  1 4  t y p e s  o *  " s t a t e m e n t s ,  e a c h  d e s i g n e d  t o  p e r f o r m  
a  s p e c i f i c  t a s k ,  

I b i g s  

l b l 9 s  l  

l b l 9 t  

l b i 9 t i  

i b ! 9 u  

l b l 9 u i  

l b l 9 v  

1  b  1 9  V 1  

l b l 9 w  

l b i g w l  

l b l 9 x  

l b  1 9 x  1  

l b l 9 y  

l b  1 9 y 1  

l b l 9 z  

l b l 9 z l  

t  b  5  9  a  $  

l b l 9 a a i  
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" s i m p l e s v a r i a b l e  2 0 8 ,  3 , 2  i b ! 9 a a  

A  r e f e r e n c e  ( f o r  t h e  p u r p o s e  o f  u s i n g  o r  c n a n g i n g  i t s  
v a t u e )  t o  a  " v a r i a b l e  d e c l a r e d  t o  b e  a  s i m p l e  i t e m ,  I b i g a a l  

S I Z E  4 , 1 9 , 1 6  l b ! 9 a b  

" P r i m i t i v e ,  i n i t i a t e s  a  " s i z e : f u n c t i o n i c a i l ,  w h i c h  
r e t u r n s  a  v a l u e  ( d e p e n d e n t  u p o n  t h e  t y p e  o t  i t s  
" p a r a m e t e r )  i n d i c a t i v e  o f  t h e  s i z e  o f  t h e  " p a r a m e t e r ,  l b ! 9 a b l  

" I n t r i n s i c : t u n c t i o n t c a l l  w h o s e  v a l u e  d e p e n d s  u p o n  t h e  
t y p e  a g d  t h e  s i z e  o f  i t s  " p a r a m e t e r .  F o r  a  " p a r a m e t e r  o f  
c h a r a c t e r  t y p e ,  t h e  v a l u e  i s  t h e  n u m b e r  o f  b y t e s  i n  t h e  
" f o r m u l a ?  f o r  f l o a t i n g ,  t h e  n u m b e r  o f  p i t s  i n  t h e  
s i q n i f i C c j n d  p l u s  t h e  n u m b e r  o f  b i t s  i n  t h e  e x r a d  
( e x c l u d i n g  s i g n  b i t s ) ?  t o r  b i t ,  i n t e g e r ,  o r  f i x e d  t y p e s ,  
t h e  n u m b e r  o f  b i t s  i n  t h e  " p a r a m e t e r  ( n o t .  i n c l u d i n g  t h e  
s i g n  b i t  i f  t h e r e  i s  o n e ) ,  F o r  a  " p a r a m e t e r  t h a t  i s  a  
" d a t a « b l o c k : n a m e ,  t h e  v a l u e  i s  t h e  n u m b e r  o t  w o r d s  i n  t h e  
d a t a  P I O C R ,  i b l 9 a c l  

" s i z e i s p e c i f i e r  " 2 1 0 ,  7 , 1 6  l b ! 9 a d  

A n  o p t i o n a l  p a r t  o f  a n  " . i t e m : d e s c r i p t i o n f  F o r  c h a r a c t e r  
i t e m s ,  g i v e s  t h e  n u m b e r  o f  b y t e s  i n  t h e  i t e m ?  f o r  i n t e g e r  
a n d  f i x e d  i t e m s ,  g i v e s  t h e  n u m p e r  o f  b i t s  i n  t h e  
i t . e m - « e x c l u d i n g  t h e  s i g n  b i t  t o r  s i g n e d  i t e m s ,  l b ! 9 a d i  

* s K i p  ?  d i r e c t i v e  " 2 1 1 #  1 1 . 3 , 2  i b i 9 a e  

N o t i f i e s  t h e  c o m p i l e r  t h a t  " s t a t e m e n t s  w i t h i n  t h e  r e l a t e d  
" b e g i n :  a n d  " e n d : d i r e c t i v e s  ( i n d i c a t e d  b y  a  " r e f e r e n c e  
f o r  t h e  " b e g i n : d i r e c t i v e  c o r r e s p o n d i n g  t o  a  " r e f e r e n c e  
f o r  t h e  " s k i o i d i r e c t i v e )  a r e  t o  b e  s k i p p e d  a n d  n o t  
c o m p i l e d ,  l b l 9 a e i  

" S k i p  ?  f o r m a t  " 2 1 2 , 6 , 5  l b l 9 a t  

C a u s e s  t h e  c o r r e s p o n d i n g  d a t a  e l e m e n t  t o  b e  s k i p p e d  o n  
i n p u t  o r  o u t p u t .  T h e r e  i s  n o  f i e l d  i n  t h e  c h a r a c t e r  
b u f f e r  c o r r e s p o n d i n g  t o  t h e  " f o r m a t ,  l b i g a f i  

" s l a s h  " 1 4 4  1 b 1 9 a q  

. /  A  " m a r k ,  t h e  " a r i t h m e t i c : o p e r a t o r  f o r  d i v i s i o n ,  
I n  a n  " i n s e r t : f o r m a t ,  " s l a s h  f o l l o w e d  b y  a  " l e t t e r  o r  

" s i z e : f u n c t i o n : c a l l  " 2 0 9 ,  4 , 1 9 , 1 6  l b  1 9 a c  
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" n u m e r a l  i s  a  s y s t e m - d e p e n d e n t  i n d i c a t o r  o f  l i n e ,  p a g e ,  
o r  o t h e r  d e v i c e  c o n t r o l  f u n c t i o n ,  l b l 9 a g i  

s o u r c e  p r o g r a m  8 , 3 , 1  l b l 9 « n  

R e f e r s  t o  a  " p r o g r a m ! d e c l a r a t i o n  i n  t h e  f o r m  o f  J O V I A L  
c o d e ;  i t  m a y  b e  a n  i n d e p e n d e n t  s o u r c e  p r o g r a m  o r  a  
d e p e n d e n t  s o u r c e  p r o g r a m ,  C o m p i l e s  t o  p r o d u c e  a n  o b j e c t  
p r o g r a m ,  S o u r c e  p r o g r a m s  c a n  a l s o  b e  w r i t t e n  i n  o t h e r  
l a n g u a g e s ,  i b l 9 a M  

s p a c e  2 , 2  l b ! 9 a i  

R e f e r s  t o  a n  e l e m e n t  o f  t h e  d e s c r i p t i v e  l a n g u a g e ,  
S y n o n y m o u s  w i t h  b l a n k ,  l b i g a i l  

" s p a c e  " 1 4 4  I b i g a j  

A  " m a r k ,  i n d i c a t e d  b y  n o t  m a r k i n g  t h e  p a p e r ,  A n  e l e m e n t  
o f  t h e  J O V I A L  l a n g u a g e  u s e d  t o  s e p a r a t e  " s y m b o l s ,  a s  p a r t  
o f  a  " c o m m e n t ,  o r  a s  p a r t  o f  t h e  v a l u e  o f  a  
" c h a r a c t e r J c o n s t a n t .  I b l 9 a j l  

" s p a c e ; d i r e c t i v e  " 2 1 3 ,  1 1 , 7 , 7  l b l 9 a k  

N o t i f i e s  t h e  c o m p i l e r  t h a t  m i n i m i z i n g  e x e c u t i o n  s p a c e  i s  
m o r e  i m p o r t a n t  t h a n  m i n i m i z i n g  e x e c u t i o n  t i m e  a t  t h i s  
p o i n t  i n  t h e  " p r o g r a m i d e c l a r a t i o n ,  l b i 9 a k i  

" s p a c e r  " 2 1 4 ,  7 , 3 3 , 2  I b l 9 a l  

A s  a n  " i n d e p e n d e n t s o v e r l a y i e l e m e n t ,  d e f i n e s  a  n u m b e r  o t  
w o r d s  o f  s t o r a g e  t o  b e  s k i p p e d  b e f o r e  a n o t h e r  o v e r l a y  
e l e m e n t  i s  a s s i g n e d  a  l o c a t i o n ,  l b l 9 a l i  

s p e c i f i e d  t a b l e  7 , 2 9 , 1  l b l 9 a m  

A  t a b l e  f o r  w h i c h  t h e  c o m p o s i t i o n  o f  a n  e n t r y  i s  
c o m p l e t e l y  d e s c r i b e d  b y  t h e  u s e r ,  O t h e r  t a b l e s  a r e  
o r d i n a r y  t a b l e s ,  l b ! 9 a m l  

" s p e c i f i e d i t a b l e s b o d y  * 2 1 5 ,  7 , 3 1  l b l 9 a n  

A n  o p t i o n a l ,  p a r t  o f  a  " s p e c i f i e d i t a b i e j d e c i a r a t i o n  
r e q u i r e d  w h e n  t h e  " s p e c i f l e d : t a b l e j h e a d i n g  d o e s  n o t  
d e c l a r e  a n  i t e m ,  D e c l a r e s  t h e  i t e m s  t h a t  m a k e  u p  a n  
e n t r y  o f  t h e  t a b l e ,  l b l d a n i  

" s p e c i f l e d s t a b l e j d e c l a r a t i o n  " 2 1 6 ,  7 , 2 9  l b l 9 a o  
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O n e  o . t  t w o  K i n d s  o f  " t a n l e j d e c l a r a t i o n ,  N a m e s  a n d  
d e s c r i b e s  a  t a b l e  a n d  i t s  i t e m s  i n  c o m p l e t e  d e t a i l ,  

" s p e c i f  . l e d  { t a b l e  s  h e a d  i n a  ' 2 1 7 ,  7 , 3 0  

U s e s  t h e  i n t r o d u c t o r y  " p r i m i t i v e  . T A B L E  t o  n a m e  a n d  
d e s c r i b e  a  s p e c i f i e d  t a b l e ,  

' s p e c ! t i e d j t a b l e ; i t e m j d e c l a r a t i o n  " 2 1 8 ,  7 , 1 9  

N a m e s  a n d  d e s c r i b e s  a n  i t e m  ( o r  i t e m s )  o f  a  s p e c i f i e d  
t a b l e ,  

' s t a t e m e n t  ' 2 1 9 ,  5 , 1  

A n  o p e r a t i o n a l  u n i t  o f  J O V I A L ,  " S t a t e m e n t s  d e s c r i b e  
s e l f - c o n t a i n e d  r u l e s  o f  c o m p u t a t i o n  s p e c i f y i n g  
m a n i p u l a t i o n s  o t  d a t a ,  a n d  t h e y  d e s c r i b e  t h e  s e q u e n c i n g ,  
c o n d i t i o n a l  o r  u n c o n d i t i o n a l ,  o f  t h e  e x e c u t i o n  o f  
" s t a t e m e n t s ,  

' s  t a t p m e n t ; n a m e  ' 2 2 0 ,  5 , 4 , 1 ,  7 . 2 , 1  

A  " n a m e  d e f i n e d  b y  i t s  a p p e a r a n c e  ( f o l l o w e d  b Y  a  " c o l o n )  
p r e c e d i n g  a  " s t a t e m e n t ?  i t  b e c o m e s  t h e  " n a m e  o f  t h e  
" s t a t e m e n t ,  

. S T A T U S  7 , 1 7  

" P r i m i t i v e ,  i n t r o d u c e s  a  " s t a t u s ; l i s t ; d e c l a r a t i o n ,  

' s t a t u s  " 2 2 1  

A  " s y m b o l ,  A  m n e m o n i c  l a b e l  t h a t  c o r r e s p o n d s  t o  a  s i g n e d  
i n t e g e r  v a l u e ,  p a r t  o f  a  " s t a t u s { c o n s t a n t  o r  
" q u a l i f i e d ! s t a t u i j c o n s t a n t •  

' s t a t u s  s c o n s t a n t  ' 2 2 2 ,  2 , 8 , 2 2 ,  4 , 2 0  

A  " m j m e r i c f c o n s t a n t  w h o s e  s i g n e d  i n t e g e r  v a l u e  i s  
d e t e r m i n e d  f r o m  t h e  p o s i t i o n  o f  t h e  " c o n s t a n t ,  i n  a  
" s t a t u s s i i s t ,  

' s t a t u s s l i s t  * 2 2 3 ,  7 , 1 7  

A n  o p t i o n a l  p a r t  o f  a n  " i t e m j d e s c r l p t i o n  o r  a  r e q u i r e d  
p a r t  o f  a  " s t a t u s  8  l i s t { d e c l a r a t i o n .  L i s t s  
" s t a t u s ^ c o n s t a n t s  i n  s u c h  a  w a y  t h a t  e a c h  i s  a s s i g n e d  a  
u n i q u e  v a l u e ,  

l b  1 9 a o l  

I b i 9 a p  

l b l 9 a p l  

I b i 9 a q  

l b i g a q l  

l b i 9 a r  

l b i 9 a r l  

l b ! 9 a s  

l b l 9 a s l  

i b l 9 a t  

i b l 9 a t i  

l b  1 9 a u  

l b i q a u l  

i b i 9 a v  

l b i g a v l  

i b ! 9 a w  

l b i 9 a w l  
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" s t a t u s  j l i s t { d e c l a r a t i o n  " 2 2 4 ,  7 , 1 7  l b ! 9 a x  

A s s o c i a t e s  a  " s t a t u s ? l i s t { n a m e  w i t h  t h e  - s t a t u s i l i s t  s o  
t h a t  t h e  l i s t  c a n  b e  r e f e r e n c e d  i n  a n  " i t e m i d e s c r i p t i o n  
b y  " n a m e ,  

' s t a t u s i l i s t { n a m e  ' 2 2 b ,  7 , 1 7  

T h e  " n a m e  f o l l o w i n g  - S T A T U S  i n  a  
" s t a t u s  I  l i s t { d e c l a r a t i o n ,  M a y  b e  u s e d  i n  a n  
" i t e m s d e s c r i p t i o n  o r  i n  q u a l i f y i n g  a  " s t a t u s { c o n s t a n t ,  

- S T O P  5 , 1 1 . 9 ,  5 , 1 2  

l b l 9 a x l  

l b ! 9 a y  

l b l 9 a y I  

l b l 9 a z  

" P r i m i t i v e ,  I n  a d d i t i o n  t o  i t s  u s e  i n  t h e  
" s t o p l s t a t e m e n t #  - S T O P  m a y  b e  u s e d  a s  a n  
" a c t u a l i i n p u t { p a r a m e t e r  t o  p r o v i d e  a n  a l t e r n a t e  e x i t  t o  a  
p r o c e d u r e ,  l b i 9 a z i  

' s t o p { s t a t e m e n t  ' 2 2 6 ,  5 , 1 2 , 2  1  b  i  9  b  t a  

C a u s e s  t h e  l o g i c a l  t e r m i n a t i o n  o f  e x e c u t i o n  o f  a  p r o g r a m ,  
D e p e n d i n g  o n  t h e  s y s t e m ,  - S T O P  m a y  c a u s e  a  m a c h i n e  h a l t  
o r  a  n o r m a l  r e t u r n  t o  t h e  e x e c u t i v e ,  l b j 9 b e i  

s t r i n g  

R e f e r s  to  a  sequent ia l  arrangement  of  e lements .  W h e n  t h e  
e l e m e n t s  a r e  " s i g n s ,  i t  I s  u s u a l l y  i m P l i e d  t h a t  t h e r e  a r e  
n o  " s p a c e s  b e t w e e n  t h e m ,  

" s t r u c t u r e i s p e c i t i e r  " 2 2 7 ,  7 , 2 4  

A n  o p t i o n a l  p a r t  o f  a n  " o r d i n a r y ! t a b l e i h e a d i n g  o r  a  
" s p e c i f i e d u a b l e m e a d i n g ,  G i v e s  t h e  b a s i c  s t r u c t u r e  o f  
t h e  t a b l e  a s  t i g h t #  p a r a l l e l ,  o r  s e r i a l  ( b y  d e f a u l t ) ,  

s t r u c t u r e d  p r o g r a m m i n g  5 , 1 2 , 7  

A  p h i l o s o p h y  o f  p r o g r a m m i n g  t h a t  d o e s  n o t  p e r m i t  t h e  u s e  
o f  " g o { t o s s t a t e m e n t s  ,  

s u b m a n i f o l d  7 , 2 1 , 1  

l b l 9 b a  

l b l 9 b a !  

l b ! 9 b b  

l b l R b b l  

l b l 9 b c  

l b l 9 b c l  

l b l 9 b d  

A  r o ^ #  a  p l a n e ,  a  v o l u m e ,  e t c , #  o f  a  t a b l e ,  b u t .  l e s s  t h a n  
t h e  e n t i r e  t a b l e ,  s p a c e  m a y  b e  a l l o c a t e d  f o r  a n  e n t r y #  
a n  e n t i r e  t a b l e  o r  s o m e  s u b m a n i f o l d ,  l b l 9 f a d l  

' s u b o r d i n a t e j 0 v e r l a y { d e c l a r a t i o n  • 2 2 8 ,  7  , 2 8  l b ! 9 b e  
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in an ordinary 
in an entry by 

""subordinate: over lay i element *229, 

Data element (or a grouping 
nonoverlapping spare within 
prescribed in a "subordinate 

"subordinate:over lay expression 

Expresses a requirement that 
"subordinate{overlay:string 
with data elements of one or 
"subordinate{overlay?strings, 

"subordinate{overlay{string *23i, 

•J3 w 

swi 

"switch:statement "232* 5,13 

tor the sharing of space 
table, lbl9bel 

7.28 lbl9bf 

Is 
lbl9bf1 

lbl9bg 

entry 

lb 19bgi 

7,28 lbl9bh 

of 
lb!9bhl 

ibi9bi 

lbi9bil 

lbl9bj 

lbl9bj 1 

ib!9bK 

table, provides 
the items of the 

ot them) for which 
the entries of a table 
{overlay?string, 

"230, 7,28 

data elements in a 
share space within an 
more other 

A list of "subordinate{overlay{elements used in a 
"subordinate i over lay; express .ion to provide for sharing 
the space in an entry, 

ITCH 5,13 

"Primitive, introduces a "switch:statement, 

tch 

A muitiPath branch of execution control depending upon 
the value of a "formula, 

Provides a switch to other "statements contained within 
it, lbl9bki 

"symbol "233, 2,4,1 lb!9bl 

A word of the JOv 1 All language, "statements, 
"declarations, and "directives are composed of "symbols, 
which can be separated from one another by "spaces, ibl9bll 

'system: dependent {character "2.34, 2,5,3 ib!9bm 

Any "character, other than a JOVIAL "sldn, that the 
particular system and compiler can read and write, lbl9bml 

ib20 
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-T 1 b 2- 0 a 

As a table "structure:spocitier, Indicates that tne basic 
structure of the table is tight. 

-TABLF 7,14, 7,20 

"Primitive, Introduces a "specified: or 
'ordinaryitableiheading in a "table;declaration. 

table 7,14, 7,20 

A (multiply) indexed list or array of entries, all having 
the same structure. The entries are themselves 
collections (possibly empty) of items, 

"tableideclaration "23b, 7,20 

A means for naming and describing the properties and 
items of ordinary and specified tables, 

"table S name "236, 7,26, 7 , 30 

The "name that follows —TABLE in an "ordinary: or 
"specified:table:,heading, used in referencing the table 
in other "declarations and "statements, 

"table:variable "237, 3,2.1, 7,26,7, 7,30,5 

A reference to a "variable declared to be part of a 
table, an indexed item, In certain cases, a "table;name 
can be used as a "table:variable, 

"terminatoriphrase *238, 5,8,5 

An optional part of a "control:clause Introduced by 
„UNTIL or „WHILE, Contains the test by which the end of 
the iteration process for this "control:clause is 
determined, 

-TEST 5,8,11, 5,11,9 

"Primitive, introduces a "testsstatement, and introduces 
an "actual:input parameter serving as an alternate exit 
from a procedure, 

'test:statement "239, 5,8,li 

Occurs within a "loop:statement and invokes the 

lh20a1 

Jb20b 

lb20bl 

Ib20c 

ib20Ci 

1 b 2 0 d 

lb20dl 

lb2Qe 

lb20ei 

!b20f 

i b 2 0 f 1 

ib20g 

lb20gl 

lb20h 

lb20hi 

lb20i 
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" l o o p S c o n t r o l s  f o r  t h e  d e s i g n a t e d  " c o n t r o l J v a r l a b l e  a n d  
a l l  t h o s e  w h i c h  f o l l o w  i t *  t r a n s f e r r i n g  e x e c u t i o n  
c o n t r o l ,  

. T H E N  5 * 8 , 5  

• P r i m i t i v e ,  i n t r o d u c e s  t h e  o p t i o n a l  " r e p l a c e m e n t t p h r a s e  
o £  a  " c o n t r o l s c l a u s e ,  

t h r e e « t " c h a r a c t e r  c o d e  2 , 8 , 4  

A  m e a n s  o f  u s i n g  t h r e e  " c h a r a c t e r s  ( t h e  f i r s t *  a  
" d o l l a r ; s i g n )  t o  r e p r e s e n t  c h a r a c t e r  v a l u e s  n o t  m o r e  
r e a d i l v  t r a n s l a t a b l e  i n  a  " c h a r a c t e r ? c o n s t a n t *  

t i g h t  7 , 2 4 , 3  

R e f e r s  t o  a  b a s i c  s t r u c t u r e  i n  w h i c h  t h e r e  a r e  
m o r e  t a b l e  e n t r i e s  P e r  c o m p u t e r  w o r d *  S t o r a g e  
t h e  t a b l e  m a y  b e  r e d u c e d *  b u t  t h e  i n d e x i n g  m a y  
c o m p l e x ,  

" t i m e ? d i r e c t i v e  " 2 4 0 *  1 1 * 7 * 7  

N o t i f i e s  t h e  c o m p i l e r  t h a t  m i n i m i z i n g  e x e c u t i o n  t i m e  i s  
m o r e  i m p o r t a n t  t h a n  m i n i m i z i n g  e x e c u t i o n  s p a c e  a t  t h i s  
p o i n t  i n  t h e  " p r o g r a m  I  d e c l a r a t i o n ,  

" t r a c e : d i r e c t i v e  " 2 4 1 *  1 1 , 4  

N o t i f i e s  t h e  c o m p i l e r  t h a t  d y n a m i c  t r a c i n g  o f  f l o w  
c o n t r o l  a n d  t h e  r e c o r d i n g  o f  d a t a  I s  d e s i r e d  f o r  t h e  
" n a m e s  l i s t e d .  A n  o p t i o n a l  " c o n d i t i o n a l ! f o r m u l a  m a y  
p r e v e n t  t h e  t r a c e  i f  i t s  v a l u e  i s  z e r o ,  

o n e  o r  
s p a c e  f o r  
b e  m o r e  

t r u n c a t e  

R e m o v e  o r  d e l e t e  u n u s a b l e  b i t s  o r  b y t . e s *  I n  r e f e r e n c e  t o  
b i t s  r e p r e s e n t i n g  e x c e s s  p r e c i s i o n ,  t h e  d e l e t i o n  o c c u r s  
w i t h o u t  r o u n d i n g ,  

t w o - ' c h a r a c t e r  c o d e  2 * 8 * 5  

A  m e a n s  o f  c h a n g i n g  t h e  r e c o g n i t i o n  m o d e  f o r  " l e t t e r s  
w i t h i n  a  " c h a r a c t e r { c o n s t a n t ,  I n  e v e r y  
" c h a r a c t e r { c o n s t a n t #  t h e  m o d e  i s  I n i t i a l l y  g e n e r a l *  
m e a n i n g  t h a t  u p p e r c a s e  a n d  l o w e r c a s e  " l e t t e r s  a r e  
r e c o g n i z e d  a s  t h e m s e l v e s ,  T h e  o c c u r r e n c e  o f  ~ S L  o r  . $ 1  
c a u s e s  t h e  f o l l o w i n g  " l e t t e r s  i n  t h e  s t r i n g  t o  b e  

3 0 8 4 f >  

U2011  

l b 2 0 j  

l b 2 0 j 1  

1 P 2 0 K  

i b 2 Q ) c l  

Jb201  

I  b  2  0 1 1  

l b 2 0 m  

l f c 2 0 m l  

l b 2 0 n  

l b 2 0 n l  

l b 2 Q e  

I  b  2  0  o  1  

l b 2 0 p  
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r e c o q n i z e d  a s  l o w e r c a s e ,  a n d  t h e  o c c u r r e n c e  o f  — $ U  o r  - $ u  
c a u s e s  t h e  f o l l o w i n g  " l e t t e r s  i n  t h i s  " c o n s t a n t  t o  D e  
r e c o g n i z e d  a s  u p p e r c a s e ,  

. T Y P E  4 , 1 9 , 1 7  

" P r i m i t i v e ,  I n i t i a t e s  a  " t y p e :  f  u h c t i , o n : c a l l ,  w h i c h  
r e t u r n s  a  v a l u e  i n d i c a t i n g  t h e  t y p e  o f  i t s  " p a r a m e t e r *  

" t y p e { f u n c t i o n { c a l l  " 2 4 2 ,  4 , 1 9 , 1 7  

" I n t r i n s i c : f u n c t i o n i c a l l  w h o s e  v a l u e  i n d i c a t e s  t h e  t y p e  
o f  I t s  " p a r a m e t e r ,  A n  i n t r i n s i c  " s t a t u s : c o n s t a n t  i s  
a s s o c i a t e d  w i t h  e a c h  t y p e  v a l u e .  

„ U  

I n  a n  " i t e m { d e s c r i p t i o n ,  s i g n i f i e s  a n  u n s i g n e d  i t e m  t h a t  
m a y  p e  o f  i n t e g e r  o r  f i x e d  t y p e ,  

u n n a m e d  d a t a  s p a c e  8 , 6 , 2  

T h e  p a r t  0 f  t h e  d a t a  s p a c e  f 0 r  a  p r o c e d u r e  t h a t  i n c l u d e s  
h o u s e k e e p i n g  s p a c e  r e q u i r e d  b y  t h e  c o m p i l e r ,  u n n a m e d  
p o i n t e r s  t o  t a b l e  a n d  d a t a  b l o c k  p a r a m e t e r s ,  a n d  i n n e r  
s c o p e  d a t a  d e c l a r e d  t o  b e  p r i v a t e  t o  t h i s  p r o c e d u r e .  

u n s i g n e d  3 , 5  

R e f e r s  t o  a  " v a r i a b l e  o r  " n u m e r i c :  f o r m u l a  t h a t ,  m a y  a s s u m e  
o n l y  p o s i t i v e  o r  z e r o  v a l u e s ,  

- U N T I L  5 , 8 , 5  

" P r i m i t i v e ,  O n e  o f  t w o  " p r i m i t i v e s  t h a t  m a y  i n t r o d u c e  
t h e  o p t i o n a l  " t e r m i n a t o r { p h r a s e  o f  a  " c o n t r o l { c l a u s e ,  

' u p n e r J b o u n d  " 2 4 3 ,  7 , 2 2 . 1  

A  p a r t  o f  a  " d i m e n s i o n : 1 i s t  t h a t  g i v e s  t h e  h i g h e s t  v a l u e  
p e r m i t t e d  f o r  a n  " I n d e x e d : c o m p o n e n t  f o r  t h e  c o r r e s p o n d i n g  
d i m e n s i o n :  t h e  n u m b e r  o f  " u p p e r : b o u n d s  g i v e s ,  i m p l i c i t l y ,  
t h e  n u m b e r  o f  d i m e n s i o n s  i n  t h e  t a b l e ,  

' u s e s ; d i r e c t i v e  " 2 4 4 ,  1 1 , 7 , 2  

N o t i f i e s  t h e  c o m p i l e r  t h a t  a  " d i r e c t ; s t a t e m e n t  o r  a 

l b 2 0 p l  

l b 2 0 q  

l b 2 0 q l  

l b 2 0 r  

l b 2 0 r  1  

1  b  2 1  

1  b  2 1  a  

l b 2 i a l  

l b 2 1 b  

i b 2 l b  1  

l b 2 1 c  

l b ? 1 c 1  

l b 2 1 d  

l b 2 1 d l  

l b 2 1 e  

l b 2 1 e 1  

l b 2 1  £  
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'proceduresdeclaration uses the data elements whose 
'names are listed, 

When followed immediately by a "left{parenthesis, signals 
the occurrence of a "statussconstant or 
"qualified Istatus{constant. 

"value:formula *245, 5,8,5, 5,8,8 

A "formula (includino, of course, a "numerics formula) 
that is part of a *controlsclaU$e and enclosed in 
"brackets indicating that the "formula is evaluated once 
upon entering the "controliclause and that this value is 
used repeatedly until the "control{Clause is exited, 

'value j terminat0r 

A special form Of 

'246, 5,8 ,5 

"terminator{phrase in which one of the 
operands at the "relattonal{operator is a "value?formula 
whose value is determined when the "coptro1iclause is 
entered and remains constant thereafter. 

variable 3.1,1 

A data element, whose value can be changed by means of an 
"assignmentsstatement, Its value can, Of course, be used 
also, 

"variable '247, "248, 3,1,2 

A designation, within a "program?declaration, of a 
variable to be manipulated within the computer, Most 
"variables are named and described in "itemjdeclarations, 

.while 5,8,5 

"Primitive, One of two "primitives that may introduce 
the optional "teminatoriphrase of a "controltciause, 

word 2,9,4 

A system«dependent grouping of bits convenient for 
describing data allocation, 

lb21f1 

lb22 

ib22a 

1 b 2 2 a 1 

lb22b 

lb22bl 

lb22C 

lb22el 

lb22d 

lb22dl 

lh22e 

lb22ei 

1 b2 3 

ib23a 

ib23al 

lb23b 

lb23bl 

60 
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w o r d  l e n g t h  

A  s y s t e m - d e p e n d e n t  n u m b e r ,  T h e  n u m b e r  o f  b i t s  i n  a  w o r d ,  

" w o r d s n u m b e r  * 2 4 9 ,  7 , 1 9 , 5  

A n  o p t i o n a l  p a r t  o f  a  " s p e c i f i e d j t a b l e  J  b e a d i n g  o r  
- s p e c i f i e d ; t a b i e ; i t e m 5 d e c l a r a t i o n ,  F o l l o w i n g  - b i t j n y m b e r  
a n d  s e p a r a t e d  f r o m  i t  b y  a  - c o m m a ,  i t  t e n s  t h e  w o r d  o f  
t h e  e n t r y  ( s t a r t i n g  w i t h  z e r o )  i n  w h i c h  t h e  i t e m  r e s i d e s  
o r  b e g i n s ,  

• w o r d s  s p e r j e n t r y  " 2 5 0 ,  7 , 3 0 , 3  

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

" w o r d s i p e r i e n t r y i f u n c t i o m c a l l  ' 2 5 1 ,  4 , 1 9 , 1 2  

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

- X  

I n  a  " f o r m a t  1  l i s t ,  s i g n a l s  a  " s k i p s f o r m a t  i n d i c a t i n g  t b a t  
t h e  c o r r e s p o n d i n g  d a t a  e l e m e n t  i s  t o  b e  s k i p p e d  o n  i n p u t  
o r  o u t p u t ,  

_ X 0 R  4 , 1 4 , 3  

- p r i m i t i v e ,  T h e  * i o g i c a l : o p e r a t o r  w h o s e  e f f e c t  i s  t h e  
o p p o s i t e  o f  „ E Q V ,  I t  g i v e s  t h e  b i t - b y - b i t  l o g i c a l  
n o n e d u i v a l e n e e  o f  t * r o  * b i 1 1  f  o r m u l a s ,  a n d  i s  s o m e t i m e s  
r e f e r r e d  t o  a s  t h e  e x c l u s i v e  - O R .  

— X R A D  4 , 1 9 , 1 3  

" P r i m i t i v e ,  I n i t i a t e s  a n  " e x r a d : f u n c t i o n i c a l l ,  w h i c h  
r e t u r n s  t h e  e x r a d  o f  a  f l o a t i n g  " p a r a m e t e r *  t h e  s i z e  o f  
t h e  i n t e g e r  c a r t  o f  o t h e r  n u m e r i c  " p a r a m e t e r s .  

_ Z  

l b 2 3 c  

l b 2 3 c l  

l b 2 3 d  

l b 2 J d l  

1  b  2  3  e  

l b 2 3 e l  

l b 2 3 £  

l b 2 3 f 1  

l b 2 4  

l b 2 4 a  

l b 2 4 a l  

l b 2 4 b  

l b 2 4 b l  

1 P 2 4 C  

l b 2 4 c l  

i b 2 5  

l b 2 5 a  
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I n  a  " n u m e r i c ? f o r m a t ,  i n d i c a t e s  a n  e f f e c t i v e  c h a r a c t e r  
p o s i t i o n  w h e r e  t h e  s u p p r e s s i o n  o f  z e r o s  i s  d e s i r e d  o n  
o u t p u t ,  O n  o u t p u t  o r  i n p u t ,  i t  m a y  c o n t a i n  a  d i g i t ,  a  
b l a n k  o r  a  s i g n  ( -  +  o r  - • » ) ,  l b 2 5 a l  

. Z A P  5 , 6  l b 2 5 b  

" P r i m i t i v e ,  i n t r o d u c e s  t h e  " z a p { S t a t e m e n t ,  i b 2 5 b l  

' z a p { s t a t e m e n t  * 2 5 2 ,  5 , 6  i b 2 5 c  

A  " s t a t e m e n t  t h a t  s e t s  a l l  i t e m s  O f  a l l  e n t r i e s  o f  t h e  
d e s i g n a t e d  t a b l e  ( o r  a l l  i t e m s  i n  t h e  d e s i g n a t e d  e n t r y )  
t o  n u l l  v a l u e s ,  z e r o s  o r  b l a n k s ,  d e p e n d i n g  u p o n  t h e  t y p e ,  i b 2 5 c l  

2ero  s u p p r e s s i o n  6 , 9 , 6  1  b  2  5  d  

T h e  r e p l a c e m e n t  o f  z e r o s  w i t h  b l a n k s  i n  e f f e c t i v e  
c h a r a c t e r  p o s i t i o n s ,  C h a r a c t e r  s u p p r e s s  i o n  e x c e p t  f o r  - +  
o r  t s  t i e d  t o  „z ,  Z e r o s  a n d  i n s e r t  c h a r a c t e r s  m a y  b e  
s u p r e s e s s e d ,  o r  m a y  b e  m o v e d ,  l b 2 5 d i  

6 2  
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pr o p o s e d  t x t  o f  m e m o  f r o m  m X k E  t o  K S H  r e  d e v e l o p m e n t s  a t  S e a r s ,  

I  m i g h t  w a n t  t o  a d d  s o m e t h i n g  a b o u t  g e t t i n g  s o m e t h i n g  r o l l i n g  w r t  
( t h a t ' s  k i t h  R e s p e c t  T o M l )  a  w o r K  f r o m  h o m e  t r i a l ,  p a s e d  e i t h e r  o n  
t h e  p r e m i s e  t h a t  i t  w o u l d  h e l p  o l d e r  p e o p l e  a n d  i n v a l i d s  e a r n  a  
l i v i n g ,  o r  i t  w o u l d  h e  a  t i m e  a n d  e n e r g y  s a v e r  f o r  t h e  m a j o r i t y  o f  
t h e i r  o r d e r  t a k e r s ,  a n d ' a  m o n e y  s a v e r  f o r  S e a r s .  C o m m e n t s  ?  



VJIKK &-JUN-74 HJ53 30847 
proposed txt of memo from MIKE to KsH re developments at Sears, 

TO? K, S, Hoyle, Assistant Vice-President (Planning) 
FROM: M,T, Bedford, Supervisor- Business Planning 1 

RE: our current involvement witn toe Sears Automated order Service 2 

June 6, 1974 3 

in April I met with Sear's National Communications Manager, Mr, Tony 
Tyler, Also present at the meeting was Mr, Shanxer sanyal of 8NR 
Systems Engineering, The purpose of the meeting was to introduce Mr, 
Sanyal and Mr, Tyler and to open a dialogue between them, thus giving 
BNR greater insights into some of the problems being faced by sears 
in the expansion of the Automated Order service from a prototype 
system into a fully operational, widespread service, 4 

i,) Possible effect of a rotary-dial-based end-to-end signalling 
device on the promotion of TouehTone sets, 5 

It is clear that the current Automated order Service concept is 
limited to the extent that that only those customers with 
12-button TouehTone phones are able to participate, Mr, Tyler 
expressed great enthusiasm over Mr, Sanyal's proposal ot 
developino an device that would permit end-to-end signaling with a 
rotary dial set, 5a 

By providing Sears customers with a battery-powered tone generator 
coupled to the mouth-piece of a rotarv-dial phone set, and by 
equipping their interface eouipment with a device to receive and 
interpret the interruptions in this generated tone. Sears would be 
able to greatly expand their potential user base for this service, 
at what appears to them to be a very reasonable cost, (Initial 
estimates for the cost of the tone-generator are in the 
neighborhood of $2,00 per unit, based on a production run of 
several thousand units,) 5b 

Systems Engineering has developed a prototype of this end-to-end 
signaling pacxaqe, and believes that Northern Electric would be 
interested in producing it, Preliminary patent investigations 
have begun, I am concerned about the possible impact that this 
type of interface might have on current views of the marxet for 
TouehTone service, Two alternative interpretations have come to 
mina: 5c 

The initial reception of the Automated Order Service in 
Toronto* and Sears decisions to expand the service into 
Montreal (and possibly Ottawa) this summer indicate that the 
service is popular and that many people will looK forward to 
particpating in it, By participating in an unsophisticated 
manner with a tone generator and rotary-dial set, they may 

1 



MIKE 6-JUN-7 4 14|53 30847 
proposed txt of memo from MIKE to KSH re developments at Sears, 

learn to distnguisn between the concepts of dialing a number 
and inputting data to that number connected, The benefits of 
TouchTone as a data-entry terminal should become increasingly 
apparent as customers spend tedious minutes inputting dozens of 
digits through a rotary-dial interface, As this distinction 
becomes increasingly widespread, demand for TouchTone service 
can be expected to increase, 5cl 

Alternatively, a case can be built for the proliferation of 
this tvpe of interface for the rotary-dial set having a 
depressing effect on the demand for TouchTone service, As it 
becomes clear to subscribers that many similar types of 
services (that can be expected to develop) have facilities for 
accepting both TouchTone signalling and rotary-dial-initiated 
signalling (with the aid of the subscribers tone generator), 
the comparative costs of the two alternatives may be reflected 
in a subscriber decision to go with the one-time expense of the 
tone generator rather than the recurring expense of the 
TouchTone premium, 5^2 

2,3 Apparent lack of cooperation by Bell Canada in Supplying Sears 
with an effective means of identifying their subscribers with 
TouchTone service, & 

History of this aspect of the relationship follows? 6a 

Sears approached the C.C, Marketing people in Toronto with a 
request for"a list of all our Toronto Area subscribers with 
12-button TouchTone service, ^e declined* offering instead to 
look at a list of their customers, and indicate which had the 
TouchTone service, The cost to sears was to be $,15 Per name 
searched by us, sears partially accepted this offer. They 
requested a list of the TouchTone exchanges in Toronto Area, 
then went through their files and manually extracted ail those 
customers with the requisite exchanges, The high costs 
involved in this manual search prohibited them from searching 
more than a quarter or their files, They turned over 
approximately 50,000 names and phone numbers to the C,C, 
Marketing people, it soon became apparent that we had erred in 
the provision of the TouchTone exchanges to sears? 
approximately 10,000 of the numbers were in exchanges not 
equipped v1th TouchTone Service, although we had indicated 
these exchanges as indeed TouchTone-equlpped, Several girls in 
a Bell records office went to work on the remaining 40,000 
names, manually checking to see it those sbscrfbers were 
currently paying premiums for TouchTone service. As Indicated, 
the cost to sears for this search on our part was s,15 per 
name, for a total cost of $6,000, The search turned UP 
slightly over 2000 names that were useful to the Sears people, 6ai 

2 
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For some time I had been under the false impression that the Sears 
people were happy wth their list of Toronto names, although 
somewhat upset at the cost, This is not the case. They still 
possess records for approsimately tbrr-quarters ot their customers 
that they would UKe to update with information on TOuc^hTone 
service in the customers home. Furthermore, they are planning on 
expanding the Automated Order Service into Montreal this summer, 
and would like us (Hto, planning at this stage) to cooperate with 
them by providing more information to them, at a lower cost (both 
their costs of manually going through their records, and our costs 
imposed on them,) 6b 

In talking with people in Andy Mac canon's droop in Toronto, I have 
learned that the cost to B«ll of supplying the na^es to Sears in 
the first run-through was approximately two to three cents per 
name searched, A price of fifteen cents was set arbitrarily after 
they contacted cord Jnnes and obtained permission to release the 
information, but on a "what-the-market-will-bear" basis, This 
action has apparently set a precedent which other groups are 
reluctant to question, 6c 

Andy MacMahon apparently believes that this area of information 
need not be kept under the present tiqht security blanket, and he 
would welcome a breath of fresh air in this environment, 6d 

Is there anything that we in H,Q, Planning can do to help the 
Sears people in their continuing research into this type of 
service ? They have already expressed to Us a willingness to 
exchange information at a research level, ( i have enclosed one 
of their confidential studies outling initial user reaction to the 
Service for your review,) 6e 

3 
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p r o p o s e d  m e m o  t o  K S H  r e  i n d i v i d u a l  b u s i n e s s  l i n e  t o  H u n t i n g d o n t  

m i g h t  w a n t  t o  s a v e  p a r t  o f  t h i s  f o r  p e r s o n e l l  r e v i e w  l a t e r  t h i s  
y e a r  , , , e s p e c i a l l y  1  i ) < e  t h e  p a r t  a b o u t  m y  " e x p e r i e n c e s  w i l l  c o n t r i b u t e  
v e r y  s i g n i f i c a n t l y  t o  t h e  e v a l u a t i o n  e t c , ,  e t c , )  
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T O ?  K„ s ,  H o y l e ,  A s s i s t a n t  v i c e « P r e s i d e n t  ( P l a n n i n g )  

F R O M ;  d , M,  A t k i n s o n *  G e n e r a l  S u p e r v i s o r -  B u s i n e s s  P l a n n i n g  

F E  ;  I n s t a l l a t i o n  o f  i n d i v i d u a l  b u s i n e s s  l i n e  t o  M i c h a e l  B e d f o r d ' s  
h o m e  i n  H u n t i n g d o n ,  o u e b e c ,  

J u n e  3 ,  1 9 7 4  

A s  y o u  a r e  a w a r e ,  o u r  p a r t i c i p a t i o n  i n  t h e  p f f i c e » l  C o m p u t e r  
A u g m e n t e d  M a n a g e m e n t  S y s t e m  ( d e v e l o p e d  b y  S R l ' s  A u g m e n t a t i o n  R e s e a r c h  
C e n t e r )  h a s  s i g n i f i c a n t l y  a l t e r e d  t h e  w o r k  s t y l e s  o f  m a n y  o f  t h e  
m e m b e r s  ° f  m y  g r o u p ,  r t  i s  n o t  u n c o m m o n  t . o r  m e m b e r s  o f  t h e  g r o u p  t o  
w o r k  f r o m  t h e i r  h o m e s  s e v e r a l  d a y s  a  m o n t h *  a s  w o r k  l o a d s  d i c t a t e ,  
A l s o ,  m a n y  m e m b e r s  a r e  w o r k i n g  o n  w e e k e n d s  a n d  a t  o d d  h o u r s  d u r i n g  
t h e  e v e n i n g *  h o u r s  t h a t  w o u l d  o t h e r w i s e  b e  u n a v a i l a b l e  t o  t h e m ,  w e r e  
i t  n o t  f o r  t h e i r  i n v o l v e m e n t  i n  t h i s  r e s e a r c h  v e n t u r e ,  

M i c h a e l  B e d f o r d  ( S u p e r v i s o r -  B u s i n e s s  P l a n n i n g )  h a s  p a r t i c i p a t e d  i n  
t h e  d e v e l o p m e n t  o f  t h i s  c a p a b i l i t y  i n  B u s i n e s s  P l a n n i n g  s i n c e  h i s  
f i r s t  v i s i t  t o  C a l i f o r n i a  f o r  t h i s  g r o u p  i n  M a r c h ,  1 9 7 3 ,  H i s  
k n o w l e d g e  o f  t h e  g e n e r a l  O f f i c e * * !  s y s t e m ,  a n d  i t s  i n d i v i d u a l  
c o m p o n e n t s  s u r p a s s e s  t h a t  o f  t h e  o t h e r  m e m b e r s  o f  t h e  g r o u p ,  a n d  h e  
i s  a p p r o a c h i n g  a  l e v e l  o f  s o p h i s t i c a t i o n  w i t h  t h e  s y s t e m  e q u a l  t o  
t h a t  o f  s o m e  o f  t h e  A R C  t r a i n i n g  s t a f f ,  

I t  i s  o u r  d e s i r e  t h a t  M i k e  b e  a b l e  t o  c o n t i n u e  t o  g r o w  w i t h  t h i s  
s y s t e m ,  a s  w e  b e l i e v e  t h a t  h i s  e x p e r i e n c e s  w i n  c o n t r i b u t e  v e r y  
s i g n i f i c a n t l y  t o  t h e  e v a l u a t i o n  o f  t h i s  r e s e a r c h  p r o j e c t ,  w e  w o u l d  
l i k e  t o  p r o v i d e  h i m  w i t h  t h e  o p p o r t u n i t y  t o  w o r k  f r o m  t h e  h o m e  w i t h  
o u r  p o r t a b l e  t e r m i n a l  f a c i l i t i e s ,  b u t  h e  i s  u n a b l e  t o  d o  s o  a t  
p r e s e n t  b e c a u s e  t h e  p h o n e  s e r v i c e  i n  h i s  r u r a l  n e i g h b o r h o o d  i s  n o t  
y e t  s u f f i c i e n t l y  d e v e l o p e d  t o  t h e  t h e  p o i n t  w h e r e  i n d i v i d u a l - l i n e  
s e r v i c e  i s  a v a i l a b l e ,  H e  c u r r e n t l y  h a s  a c c e s s  o n l y  t o  p a r t y - l i n e  
s e r v i c e ,  m a k i n g  p a r t i c i p a t i o n  i n  a n y  s o r t  o f  t i m e  s h a r i n g  
a p p l i c a t i o n  i m p o s s i b l e .  

O u r  c o n t a c t s  w i t h  t h e  e n g i n e e r s  r e s p o n s i b l e  f o r  c o n s t r u c t i o n  i n  t h a t  
n e i g h b o r h o o d  i n d i c a t e  t h a t  t h e r e  a r e  n o  P l ^ n s  f o r  s t r i n g i n g  a n y  n f i w  
c a b l e  t h e r e  f o r  a t  l e a s t  t w o  y e a r s ,  T h e y  f u r t h e r  i n d i c a t e d  t h a t :  t h e  
c o s t  o f  p u t t i n g  i n  a  l i n e  t o  M i k e ' s  h o m e  a t ;  t h i s  t i m e  w o u l d  b e  $ 2 0 0 0 ,  

W e  a r e  p r o p o s i n g  t h a t  a n  i n d i v i d u a l  b u s i n e s s  U n e  b e  i n s t a l l e d  i n  
M i c h a e l  B e d f o r d ' s  h o m e  t o  p e r m i t  n i m  t o  a c c e s s  t h e  U f f i c e - 1  s y s t e m  
a n d  r e l a t e d  C A ^ S  o p e r a t i o n s ,  T h i s  l i n e  w o u l d  b e  a n  o f f i c i a l  B e l l  
C a n a d a  n u m b e r ,  T h e  b i l l  f o r  t h e  i n s t a l l a t i o n  o f  t h e  l i n e *  a n d  t h e  
s u b s e q u e n t  m o n t h l y  b i l l s  w o u l d  b e  d i r e c t e d  t o  H , Q ,  P l a n n i n g  f o r  
s e t t l e m e n t ,  

1 



MIKE 6 «JUN« 7 4  i  4  j  b  6  3 0 8 4 8  
p r o p o s e d  m e t r o  t o  K S H  r e  i n d i v i d u a l  b u s i n e s s  l i n e  t o  H u n t i n g d o n ,  

A t  y o u r  c o n v e n i e n c e ,  I  w o u l d  l i K e  t o  d i s c u s s  t h i s  p r o p o s a l  w i t h  y o u  
i n  g r e a t e r  d e t a i l ,  1 0  

2 



M I K E  6 » J U M * 7 4  1 4 } 5 6  
p r o p o s e d  m e m o  t o  K S H  r e  i n d i v i d u a l  b u s i n e s s  l i n e  t o  H u n t i n g d o n ,  

C J 3 0 8 4 8 )  6 » J U N * 7 4  1 4 { 5 6 >  T i t l e s  A u t h o r c s ) !  M i c h a e l  T ,  B e d f o r d / M I K E t  
D i s t r i b u t i o n s  / L H D ;  S u b - C o l l e c t i o n s s  N I C ?  C l e r x s  M I K E ?  



Gov' t  proper ty  Misappropr ia t ion ,  

Who swiped my te rminal?  

£JK 7-JUN-74 11:08 30854 

1  

1 



E J K  7 - J U t « « 7 4  i l ; 0 8  3 0 8 5 4  
G o v ' t  P r o p e r t y  m i s a p p r o p r i a t i o n ,  

( J 3 0 8 5 4 )  7 - J U f v - 7 4  1 1 5 0 8 y  T i t l e i  A u t h o r ( s ) |  E d m u n d  J ,  K e n n e d y / E J K y  
D i s t r i b u t i o n s  / R A D C }  S u b - c o l l e c t i o n s :  R A D C ;  C l e r i c :  E j K j  



Bell Canada Office-l Use; Jan thru May '74 
JCN 1O-JUN-74 09549 30857 

Inez; Here are some figures you may find interesting and useful in 
your planned NlS*use allwday meeting this week; 1 

2 

The following is the use record by Bell Canada users at Office-l; 2a 

3 

JANUARY 1974 3a 

4 

CPU Connect (in hoursiminutess seconds) 4a 

BEDFORD Oi 9111 95 7!30 5 

BELL 05 1540 05555 0 6 

DAY 05 8524 145 6540 7 

FELDMAN 01 15 7 05565 9 8 

MATTIUZ 05 3538 4549511 9 

NAPKE 05 0537 01 85 2 10 

WEINTFAUB 05 15 5 l;36s59 11 

m m m m m m m  r n m m m m m m m  1 1 &  

TOTAL 0 5 25 : 42 31 s 39; 31 12 

13 

FEBRUARY 1974 14 

15 

CPU Connect £ln hourssmihutes5 seconds) 15a 

BEDFORD 0535559 37519556 16 

BELL 05 1510 0542558 17 

DAY 1514519 44537533 18 

DDAY 05 05 9 05 3531 19 

1 



Bell Canada Office-l Usej Jan thru ay *74 
JCN 10-JUN-74 09:49 30857 

FELDMAN 0:18:35 30 f17 s 45 20 

HOYLE 0: 5:11 5:37:20 21 

KOLLEN 0: 0:17 0: 71 7 22 

MATTIUZ 0:315 8 32:16:28 23 

NAPKE o: 7:19 81 27: 15 24 

WEINTPAUB c:i4: 7 14: 2:23 25 

25a 

TOTAL 3: 8114 173:32116 26 

27 

MARCH 1974 28 

29 

CPU Connect (in hoursjminutes:seconds) 29a 

ATKINSON 0:10:55 9:35: 8 30 

BEDFORD 0:53:18 35:24:49 31 

BELL o: 9:11 6:47:37 32 

DAY 0:44:25 70:24: 1 33 

FELDMAN O: 8:22 7 K 31120 34 

HOYLE 0:42:19 29:27: 6 35 

MATTIUZ 0:461 7 39: 3110 36 

NAPKE 0? 8124 4131135 37 

VU o: 1159 0158150 38 

WEINTRAUB 0:15157 151181 3 39 

39a 

TOTAL 41 0157 2191 1139 40 

41 

2 



Bell Canada Office*! Use? Jan thru May '74 
JCN 10*JUN*7 4 09 S 49 30857 

APRIL 1974 42 

43 

CPU Connect (in nourssffilnutessseconds) 43a 

ATKINSON 01 2 J 4 3 3355851 44 

BEDFORD 2 8 6 8 2 1078578 8 45 

BELL 08 9858 5818815 46 

DAY 0841835 41830815 47 

FELDMAN 0830828 25849840 48 

HQYLE 03 9857 6:34828 49 

KDLLEN 08 0820 Of 4»45 50 

MATTIUZ 18 0; 1 56 8 29 8 12 51 

NAPKE 08 1829 1828827 52 

vu 08 18 7 0 8 57 8 38 53 

WEINTRAUB 03 1843 28 5828 54 

1 1 I 1 I 1 « 4 54a 

TOTAL 4845823 2521118 7 55 

56 

MAY 1974 57 

58 

CPU Connect (in hourstminutessseconds) 58a 

ATKINSON 0812818 10129859 59 

BEDFORD 1315840 823 7: 6 60 

BELL 03 4812 2 8 18 : 2.3 61 

DAY 0849828 48850848 62 

FELDMAN 01 5815 4: 0 s12 63 

3 



Bell Canada Qffice-i Use: Jan thru May *74 
JCN iO-JUN-74 09:49 30857 

HOYLE 0:23:16 15: 5: 9 64 

KOLLEN 0: 4533 7:59:38 65 

MATTIUZ 1126:36 84: 3:42 66 

NAPKE 0:14:22 11:44122 67 

vu 05 0:56 0:22: i 68 

WEINTRAUB 0:40:38 30»10:21 69 

m m m m m m r n  m  m  -  m  m  m ,  m  m  6 9 8  

TOTAL 5:17:14 297:11:43 70 

71 

72 

73 

Let me Know it you have any questions concerning the above, Jim 
Norton 74 

mwm m m m m  7 5  

4 



JCN 10.JUN.W74 09 J 49 30857 
Bell Canada Office-l Use? jan thru May '74 

(J30857) 10-JUN.74 09849? Title* Authorfs)* James C, Norton/JCN? 
Distribution* /IMMj Sub»coilections * SRI-ARC? ClerKs JCNj 



EFH 1 Q-JUN-7 4  15J 5S  30858  

AH I  -  »  1  

I  ASSUME YOU APE AT SDC THESE DAYS,  2  

I  AM SETTING UP A  TR I A L A C C O U N T FOP  YOU SHOULD HAVE IT  TODAY,  3  

D O  YO U  H A V E A M AILBOX S OMEWHERE?  YOUR IS I  ONE SEEMS TO HAVE 4  

V A N I SHED 5  

ERIC  HARSLEMSRANDwRCC 6  

1 



EFH 10-JUN-7 4 15:55 30858 

(J30858) lQ«"jtjN*7 4 1-5 :55 ? Title? Author(5); Eric F, Harslefl/EFH? 
Distribution? /AR1; Sub-Collections? NIC? ClerX: EFH? 



NWGletter 
L f ' N 10-JUN-74 1 fo ! 41 3Q859 

NMG Note #21 
NIC #30509 

H, Qpderbeck 
UCLA-NMC 

As most of you might KNOW* the NTC will discontinue its distribution 
of Network Measurement Notes on July 1* 1974, We at the UCLA-NKC 
feel that this inportant service should not be dropped completely but 
rather replaced by a ne* (probably less ambitious) arrangement, 
However* we first would like to know whether or not there is enough 
interest in the NMG to warrant a general distribution scheme. If 
this should be the case we would offer to provide for some 
distribution of NMG notes (if possible on an on-line basis), Please 
let me know by june 24, what your feeling about this is. My network 
mailbox is OPDERBf:.CK@SRI-.Ai, 2 

Mailing address; 2a 

Holger Opderbeck 
UCLA - 3532 Boeiter Hall 
school of Engineering and Applied science 
Los Angeles* California 90024 2al 

1 



L Y N N  1 0 « J U N » 7 4  1 6 | 4 1  J 0 8 5 9  
N W G l e t t e r  

C J 3 0 8 5 9 )  1 0 ^ j U N - 7 4  1 6 s 4 1 ;  T i t l e *  A u t h o r ( s ) ?  L y n n  a ,  R o s s l t e r / L Y N N j  
D i s t r i b u t i o n *  / M L K *  5 u b * C O l l e c t i o n s *  N I C *  C l e r k *  L y n n *  



t i c k l e r  f o r  t h e  m o n t h  o f  m a y ,  1 9 7 4  

r o g e r  t h i s  i s  f o r  y o u r  i n f o  

R J C  l l » J U N e 7 4  0 6 1 2 2  3 0 8 6 0  



tickler for the month of may, 1974 
RJC UwJUN*74 06 s 22 30860 

(maywl) 1 May - Wednesday 1 

ISIM/R, Panara - Re; 6,3 Advanced Computer Technology Dry Run to 
he held in Washington - Must forward list Of topics and briefers 
to Lt col McGlnnis - X2364 - Dry Run to be held 8 May la 

Luncheon for Major Engstrom (Retirement) - Holiday Inn - 1200 hrs, lb 

ISC Confessions 1500 hrs, lc 

News Brief items due into Becky Today,(KJQURNAL, 19533# isw) Id 

Bobbie; Personnel strength Rpt, due, COMPLETED le 

Blue cross Representative - call x4246 for appointment - Bldg 14 
- 2nd Floor if 

(maythl) 2 May - Thursday 2 

0830 hrs, Branch Chiefs Meeting 2a 

Meeting for TPQ Managers - iST/rrank - Bldg, 106 „ Room C-1Q2 
-0900 hrs, 2b 

Laboratory Activity Reports due today; Bucciero must have them by 
1000# ISM must have them bv 1100# and DOT must have them by 
1600,(JJOUPNAL#30511#1Iw) 2c 

D COMpLETEDlje Date - ISIM - Unsol, Prop,# DO 162-74 "Secure CCDS 
Environmental within Muitics", 2d 

(mayfl) 3 May - Friday 3 

Dry Run - Project 5550 - Panara et al - 1000 hrs, in Bldg, 106 
(6,3 Review) 3a 

Due Date - iSi/Tom B, - Excess property list(Do not return to 
ISM), 3h 

Due Date - iSIM/ISIS - Attendance at On-Site Review - Submit Names 
Only, ic 

(maym2) 6 May - Monday 4 

Ed LaForge - Jury Duty 4a 

0930 hrs - CPSEC and CQMSEC Movies Conf m 1 4b 

COL THAYER - TOY 4c 

1 



tickler for the month of may, 1974 
RJC 11»JUN»74 0B!22 30860 

Cmayt2} 7 May - Tuesday 6 

1300 hrs( Branch Chiefs Meeting 5a 

Ed Laforqe - Jury Duty 5b 

Due Date - TSIM/LIUZZI - Hughes Request to release 
RADOlS-TM*73-l(DM/TEST & EVALUATION) COMPLETED 5c 

DUE DATE - ISIS/CELLIMI - Hughes Request to Release 
RADC-IS-TM-73-2 D0D COBOL COMPILER VALIdTION SYSTEM, TEST, etc, 5d 

CQL THAYER - TOY 5e 

Cmayw2) 8 May * Wednesday 6 

Due Date - IR/IglS - AFM 800-XX » Computer Resources Acquisition, 
Use& Maintenance - PREPARE FOP DO SIGNATURE 6a 

6,3 - Advanced Computer Technology * AFSC Dry Run - RADC to 
prepare brieftnq - Time and Place of Dry Run will be forwarded 
later date, 6b 

ISF Confessions 0830 hrs, 6c 

Ed L*Forge * Jury Duty 6d 

COL THAYER - TOY 6e 

AL BARNUM - TDY Cafter 1500) 6f 

(mayth2) 9 May * Thursday 7 

Due Date - ISI/FJT & ISIS - Thayergram Pel UCLA Ltr dtd, 22 Apr 
74 Requesting Support Hierarchical structured Program Language 
COMPLETED 7a 

0830 hrs. Branch Chief's Meeting 7b 

Laboratory Activity Reports due today: Bucciero must have them by 
1000# ISM must have them bv 1100, and DOT must have them by 
1600,(JJOURNAL,30511 ,J jw) 7C 

Dr, HeUmeier » 6,3 Review in Washington - Proj 5550 7d 

Ed L^Forge * Jury Duty 7e 

COL THAYER - TDY 7f 



RJC ll'JUN-74 06822 30860 
tickler for the month ot may# 1974 

AL BARNUH - TOY 7q 

(mayf2) 10 May - Friday 8 

Luncheon for -Grant Strength - Holiday inn - 1200 hrs, - $3,00 -» 
Contact Marilyn Rossi or DICK VanDresar by Noon - 9 May 74, 8a 

Timecards due today 8b 

Bobbie: Travel figures d«e by noon, 8c 

Ed LaForge # Jury Duty 8d 

(maym3) 13 May - Monday 9 

Dr, Reder from Israel to VISIT William Rzepka (& 14th also) 9a 

Due Date - ISIM/ISIS - AFAL/CA Letter - Dated: 8 April 1974 - RE 
- Fall Meeting of the Avionics Section - ADPA, point Mugu# Calif,, 
20-21 November 1974, 9b 

Ed LaForge - Jury Duty 9c 

Due Date - Ed LaForge - ESf> FY-75 Support Reauirements 
COMPLETED 9d 

The MonawK valley IEEE Computer Society in conjunction with the 
Rome-Utica Chapter and In cooperation with RADC - Dinner Meeting 
at the GAAFB Officers' Cluo - followed by the presentation of 
Experimental Computer Facilitv(Bidg 3), See Bob walKer x250l or 
Larry Blalsing ext736l - Deadline for reservations is 6 May, ge 

(mayt3) 14 May - Tuesday 10 

OPSEC Film - 1130 - Tuesday - Conference Room, Those who didn't 
attend should! 10a 

Due Date - ISIM/R, Igprno » Final Report - Contract 
F30602-73-C-0223 for Technical Review 10b 

Collect topic write-ups today by noon for confessions, 10c 

Ives - OEp COMPLETED lOd 

i 300 hrs, Branch Chief's Meeting joe 

Ed i.aForge - Jury Duty lOf 

(mayw3) 15 May - Wednesday " 11 

3 



RJC U-JUN-74 06:22 30860 
ticKler for the month of may# 1974 

ISI/Tom 8, - Due Date - 16 May 74 - Return CA/CBL Listing (Signed) 
to TUMSE ila 

Submit i 152s for Summer Term Courses at Utica College, lib 

Dr, Heilmeier « 6*2 Review 11c 

Ed LaForge * Jury Duty lid 

CPMIS Questionnaire - Due * ISIM/ISIS lie 

(mayth3) 16 May - Thursday 12 

DUE DATE - ISM/ISIS -AFT! Meeting to be held 22 May - 9:00 <> 
106-C-102 - Provide estimate No, of people planning to attend to 
ISC/Capt Rouvter, ASAp but lVLT 16 May 12a 

0830 hrs, Branch Chief's Meeting 12b 

Australian Team to visit pocco iuorno 12c 

Laboratory Activity Reports due today: Bucciero must have them by 
1000# IgM must have them py 1)00# and DOT must have them by 
16oo *(JJOURNAL»30511>1:W) I2D 

Ed LaForge - Jury Duty 12e 

Dr, Alien Reiter, Israeli National, to visit ISIM 12f 

(rnayf3) 17 May * Friday 13 

Due Date » ISIM/R, iUOJRNO - Tech Eval - pR-B-4«3259 - Pr0p, for 
Research in Large scale Info Proc Sys, 13a 

Due Date » ISI/JSIM/ISIS - To ISM NLT 17 May 74 - Subject: 
Civilian career Development (Submit Names.) 13b 

R & T Selection of the Month is due in isi, (KJOURNAL, 19531, l|w) 13c 

Bobbie: Travel figures due by noon, 13d 

Due Date * AF Form U52s for Summer Term Mvcc Courses Submitted to 
ISM NLT by today, COMPLETED 13e 

Due Date - ISIS/Robinson - Determination of Final Invention Rpt -
Contract F30&02-73-C-0161 - Abacus Prog Corp, 13f 

Ed i.aForge * jury Duty I3g 

4 



RJC n*JUN«74 06 J 22 30860 
tickler for the month of tray, 1974 

Excess Property List - TOM/151 13h 

Dr» Alien Reiter# Israeli National# to visit ISIM 131 

(maym4) 20 May - Monday 14 

ISM - Forward Suggested Items for Commander's Supervisory Call £in 
writing,) COMPLETED 14a 

Due Date - ISIS/1SIM to ISM NLT 20 May - "Significant RADC 
Achievements of FY-74", 14b 

R & T selection of the Month is due in ISM, 14c 

DUE DATE - Final Report * Contract, F30602-7J.C-0272, "MODELING OF 
DATA MGT SYSTEMS" f 0t Tech Review - JSIM/Wingfieid COMPLETED 14d 

Due Date - ISIM/Berqstrom - F30602»69»C-0193 - Aueroach » PA5N 
205, 084 - Sys & Method for Proc Data Within a Generalized Purpose 
Computer, COMPLETED 14e 

(mayt4) 21 May - Tuesday 15 

1300 hrs, Branch Chief's Meeting 15a 

ELECTROMAGNETIC COMPATIBILITY, GROUP MEETING, Tuesday May 21# 
1974, Holiday Inn, Rome# New York, Luncheon - i2®00 Noon# Program 
- 12230 pm, Buffet - $2,40, TOPIC* "Performance Monitors for 
Digital Communications Links", By* Dr. Benjamin J, Leon, 
Professor of Electrical Engineering, Purdue University, 15b 

(mayw4) 22 May » Wednesday l b  

Meeting to be held - AFIT * 9jQQ Bldg, 106-C-1Q2 16<a 

DUE DATE - isi - DUE ISM FY-75 Prompt/Early Release Requirements « 
P30R0 and P3600 Funds - Tom, COMPLETED 16b 

151 Confessions 16c 

(mayth4) 23 May * thursday 17 

0830 hrs, Branch Chief's Meeting 17a 

Laboratory Activity Reports due today* Bucciero must have them by 
1000# ISM must have them by 1100, and DOT must have them by 
1600,(JJOURNAL#30511#1!W) 17b 

5 



t i c K j e r  f 0 r  t h e  m o n t h  o f  m a y ,  1 9 7 4  
R J C  1 1 - J U N - 7 4  0 6  $  2 2  3 0 8 6 0  

D u e  D a t e  -  I S J K / I S I S  -  R e p o r t i n g  r e q u i r e m e n t ,  C D S  M e m o  d a t e d  1 6  
K a y  7 4 ,  C O M P L E T E D  l 7 c  

( m a y t 4 )  2 4  M a y  -  F r i d a y  

1 3 0 0  h r s .  B r a n c h  C h i e f ' s  M e e t i n g  

18  

R e d  C r o s s  e l o o d m o b i l e  P r o g r a m  s c h e d u l e d  2 4  M a y  -  R e t u r n  
A p p o i n t m e n t  C a r d s  b y  2 0  M a y  -  I S I M / X S X S ,  1 8 a  

D U E  D A T E  -  I S I S  -  U N S O L  P R O P  D O  7 2 - 7 4  " A u t o m a t e d  s o f t w a r e  
V a l i d a t i o n "  C O M P L E T E D  l 8 t >  

T i m e c a r d s  d u e  t o d a y  * 8 c  

B o b b i e 5  T r a v e l  f i g u r e s  d u e  b y  n o o n ,  i 8 d  

( m a y m S )  2 7  M a y  -  M o n d a y  -  H O L I D A Y  i * 5  

( m a y t b )  2 8  M a y  -  T u e s d a y  2 0  

D u e  D a t e  -  j S t M / l S i S  -  N o m i n a t i o n s  f o r  S p e c i a l i z e d  S h o r t - T e r m  
C o u r s e s  f o r  1 s t  h a l f  F Y - 7 5 ,  C O M P L E T E D  2 0 a  

20b  

2 8  M a y  -  D u e  D a t e  -  I S l M  -  U n s o l ,  P r o p ,  1 6 4 - 7 4  " M o d e l i n g  o f  D a t a  
M a n a g e m e n t  s y s t e m "  C O M P L E T E D  2 0 c  

2 8  M a y  -  U n s o l  P r o p  1 6 5 - 7 4  " A  S e c u r i t y  M o d e l  o f  O p e r a t i n g  S y s t e m s "  
C O M P L E T E D  2 0 d  

D u e  D a t e :  I3XM/ X 5 X S  -  R e '  p r o c u r e m e n t  M a n a g e m e n t  s e m i n a r  -
S u b m i t  n o m i n a t i o n s  ( n a m e  o n l y )  COMPLETED 2 0 E  

( m a y w 5 )  2 9  M a y  -  W e d n e s d a y  2 1  

D u e  D a t e  -  I S I M  -  D u e  i n  D O  -  3 1  M a y  -  E v a l ,  o f  S A C  R O C  1 - 7 4 ,  
C o m p u t e r  M u l t i l e v e l  s e c u r i t y  -  p r e p a r e  f 0 r  D O  S l g n a t u r e  w / D G T  
C o o r d i n a t i o n ,  2 l a  

D u e  D a t e  -  T S i m / l S l S  -  S u b j e c t .  -  T w o - W h e e l e d  V e h i c l e  A c c i d e n t  
P r e v e n t i o n  c o u r s e ,  2 l t >  

D u e  D a t e  -  I S J S / I S M  -  m e m o  -  A u t h o r i z a t i o n  t o  S i g n  f o r  a n d  R e c e i v e  
C l a s s i f i e d  M a t e r i a l  -  R e q u e s t  e a c h  D i v i s i o n  s u b m i t  a  l i s t i n g  o f  
a u t h o r i z e d  p e r s o n n e l  w h o  w i l l  h a v e  o c c a s i o n  t o  s i g n  f o r  
r e p r o d u c t i o n  w o r *  t o  4 1 6  C S G / D A P R  t h r o u g h  R A D C / D A p  b y  3  J u n e  7 4 ,  
T h e  f o l l o w i n g  f o r m a t  i s  r e q u e s t e d :  N a m e  G r a d e  s o c i a l  S e c u r i t y  N o ,  
O f f i c e  s y m b o l  E x t e n s i o n  S a m p l e  s i g n a t u r e ,  2 l c  

6 
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ticicler for the month of may, 1974 

(mayth5) 30 May - Thursday 22 

Commander's Supervisors Call - 30 May - 1000 nrs« - 106 -
Auditorium, 22a 

Due Date - ISI/F0T, 1SIM/R, luorno, I5C/M, Kesselman - Subjects 
WWMCCS - Ltr from AFSC/DDC - Support for System Dmt Notification 
(SDN) - AF-025-Under Project 2108? Prepare document or cancel 
mini computer fforti and finally - 1634 for the study - 1 Atch RDp 
ltr, dtd, 3 apr 74 w/atdh, 22b 

0830 hrs, Branch Chiefs Meeting 22c 

ISIM/ISIS - university of Michigan brochures - Nominations (AF 
Form 1152) tor FY 75 courses should be submitted to this office 
(ISI) by 30 May 74, school application forms snould be submitted 
also, Catalog on file in isi, 22d 

Laboratory Activity Reports due todays Bucciero must have them by 
1000, ISM must have them bY 1100# and DOT must nave them by 
1600,CJJOUPNAL, 3051 1 , l5W) 22e 

(mayfS) 31 May « Friday 23 

CONCESSIONAL visit - Donald J, Mitchell, 3ist District, N, Y» -
Mitchell win visit Biog 3, with concentration on the "proposed" 
new laboratory area. The Commander and Joseph G, Vincent, Special 
Asst to the Commander, RADC will accompany him on RADC portion of 
the visit, Approximate time of visits 1300 - 1330 - 31 May 1974 
* RB/IS advised to clean area and make it as presentable as 
possible, 23a 

Due Date - ISIS/D, Motto - Final Invention - Cont 
F30602-73-C-0161, COMPLETED 23b 

Due Date m ISIM(R, luorno) Final Report, Contract 
F30602*73-C«0223 for technical review, DMS Test Methods tor 
Security & pestart/Recovery, 23c 

Form 2's (employee time expenditures) are due today, 23d 

Form 6's (projected manpower) are due today, 23e 

Bobbiet Travel figures due by noon, 23f 

Due Datej ISIM/R, Liuzzi * NLT - Res Trans action processor 
Enhancements - indicate approval (Res RADC Acc Rot) COMPLETED 23g 

7 



Rdc  n-JUN- 7 4  06122  30860  
ticRler far the month ot may, 1974 

Due Date; ISJS/D, White - Re{ A statistics Gathering package for 
JOVIAL Language « indicate Approval (Re; RADC Acc Rpt) COMPLETED 23h 
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I, introduction 22 

23 

BBN Report #1822, specifications for the Interconnection of a 24 

Host, and an IMP, gives a complete specification of the Host»JMP 25 

interface, However, the authors of this document bent over backward 26 

to avoid issuing arbitrary dictatorial directives to host interface 27 

implementers, They succeeded admirably In this goal by describing 28 

the IMP implementation, and suggesting similar behavior on the part 29 

of the host, 30 

31 

ARPA has appointed a PDP»ii local host interface 32 

standardization committee composed of myself, Dave petz of SCRL, and 33 

yuvaj peduej 0f MT Lincoln Labs, During 0ur review 0f various 34 

interfaces designed by the ARPA community, we have found total 35 

chaos, confusion, and misunderstanding about the recommended host 36 

interface implementation, 37 

38 

This note is an attempt to maKe explicit the recommendations 39 

which are implicit in Report #1822, it provides a cooKbooK for 40 

interface implementers, including a set of recommended do»$ and 4I 

donftfs in the common Problem areas. This document has been 42 

reviewed and approved by the §BN IMP group, 43 

44 

Page 3 44a 

45 

2 
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46 

47 

II, Ready»line Philosophy 48 

49 

The following is an attempt to spell out In detail a consistent 50 

plan for operation of the imp ready line ana host ready line with 51 

the following objectives: 52 

53 

1, Reliably resynchronize and resume transmission after a 54 

temporary lapse of service and possible loss of state 55 

information by either system, 56 

57 

2, Make the programming of the host interface as simple as 58 

possible, This will minimize bugs, and make it possible to 59 

create a small ROM network«bootstrap loader, 60 

6 1  

First, consider the imp ready line, When it drops, the IMP has 62 

suffered a possible loss of state# so the message in transit from 63 

the IMP to the host (if any) is likeiy to be incomplete. Similarly# 64 

the message in transit from the host to the IMP (if any) is likely 65 

to be incomplete, Both the host and the IMP must recognize this 66 

explicitly by sending a message intended to be thrown away* (which 67 

may be appended to the current message) and throw away the message 68 

currently being received, (Both the host • IMP message and the IMP 69 

- host message), 70 

3 



N W G / R F C #  6 4 2  J O B  U » v J U L « » 7 4  1 4 : 2 3  3 0 8 7 2  
R e a d y  L i n e  P h i l o s o p h y  a n d  i m p l e m e n t a t i o n  

7 1  

T h e  s i m p l e s t  a r r a n q e m e n t  f o r  t h e  h o s t ' s  i n t e r f a c e  d r i v e r  i s  a  7 2  

p a i r  o f  p r o c e s s e s *  o n e  s e n d i n g  m e s s a g e s  a n d  t h e  o t h e r  r e c e i v i n g  7 3  

m e s s a g e s ,  T h i s  d r o p  o f  t h e  I M P ' S r e a d y  l i n e  m u s t  b e  p r o v i d e d  a s  a n  7 4  

e r r o r  s t a t u s  b i t  t o  e a c h  p r o c e s s ,  H o w e v e r ,  t h e  t w o  p r o c e s s e s  w i l l  7 5  

n e e d  t o  c l e a r  t h i s  c o n d i t i o n  i n d e p e n d e n t l y  I  t h e  s i m p l e s t  7 6  

I m p l e m e n t a t i o n  i s  a n  I n p u t  E r r o r  f l o p  a n d  a n  o u t p u t  E r r o r  f l o p ,  7 7  

B o t h  f l o p s  a r e  s e t  b y  a  d r o p  o f  t h e  I M P 'S  r e a d y  l i n e ,  a n d  t h e y  a r e  7 8  

c l e a r e d  i n d e p e n d e n t l y  u n d e r  p r o g r a m  c o n t r o l ,  7 9  

8 0  

W h e n  t h e  I M P  r a i s e s  i t s  r e a d y  l i n e ,  e a c h  c o n t a c t  b o u n c e  w i n  8 1  

a g a i n  s e t  t h e  E r r o r  f l o p s  i n  t h e  h o s t ' s  I n t e r f a c e ,  T o  I n s u r e  t h a t  8 2  

m e s s a g e s  a r e  n o t  f l o w i n g  a c r o s s  t h e  i n t e r f a c e  a t  t h i s  t i m e #  8 3  

a s s e r t i o n s  o f  t h e  s l g n a l s  " t h e r e ' s  y o u r  I M P  b i t "  a n d  " r e a d y  f o r  n e x t  8 4  

h o s t  b i t "  h a v e  b e e n  d e l a y e d  s u f f i c i e n t l y  i n  t h e  I M P  t o  g u a r a n t e e  8 5  

t h a t  t h e  I M P  r e a d y  l i n e  h a s  s t a b i l i z e d ,  8 6  

8 7  

8 8  

8 9  

9 0  

9 1  

9 2  

9 3  

9 4  

95  

4  
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96 

97 

98 

•The standard eanv®ntion uses the host»IMP NOP message, 100 

101 

Page 4 101a 

102 

103 

104 

III, programming 106 

106  

The interface driver processes can be described simply: 107 

108 

INPUT: wait until an input puffer is available 109 

wait until IMP ready 110 

Start input ill 

Wait until input is complete 112 

IF Input Error 113 

THEN clear input Error // Flush smashed message. Input ft 114 

buffer will be reused, 115 

ELSE queue message on input queue 116 

GOTO INPUT I 17 

1 1 8  

OUTPUT: wait until a message is present on output queue 119 

5 



N W G / R F C #  6 4 2  J D B  1 1 p J U L » 7 4  1 4 i 2 3  3 0 8 7 2  
R e a d y  L i n e  P h i l o s o p h y  a n d  i m p l e m e n t a t i o n  

w a i t  u n t i l  I M P  r e a d y  1 2 0  

S t a r t  o u t p u t  1 2 1  

W a i t  u n t i l  o u t p u t  i s  c o m p l e t e  1 2 2  

I F  O u t p u t  E r r o r  1 2 3  

T H E M  c l e a r  O u t p u t  E r r o r  / /  S m a s h e d  m e s s a g e  i s  f l u s h e d  1 2 4  

E L S E  d e q u e  m e s s a g e  f r o m  o u t p u t  q u e u e  / /  F r e e  u p  / /  1 2 5  

o u t p u t  b u f f e r  1 2 6  

G O T O  O U T P U T  1 2 7  

1 2 8  

1 2 9  

T h e  o n l y  i n i t i a l i z a t i o n  r e q u i r e d  f o r  s y s t e m  s t a r t u p  o r  r e s t a r t  i s  1 3 0  

c l e a r i n g  t h e  h o s t  h e a d y  f l o p ,  w a i t i n g  1 / 2  s e c o n d #  a n d  s e t t i n g  t h e  ~  1 3 1  

h o s t  r e a d y  f l o p .  S i m p l y  s t a r t i n g  ( o r  r e s t a r t i n g )  t h e  a b o v e  I 3 2  

P r ° c e s s e s  w i l l  p r o p e r l y  r e s y n e h r o n i z e  h O g t ^ I M P  c o m m u n i c a t i o n ,  A $  1 3 3  

e x p l a i n e d  i n  R F C  # 6 3 6 #  t h e  I M p  r e a d y  l i n e  ( a n d  e r r o r  f l o p s )  s h o u l d  1 3 4  

o n l Y  a f f e c t  t h e  t w o  p r o c e s s e s  a b o v e *  t h i s  ^ s y n c h r o n i z a t i o n  s h o u l d  1 3 5  

b e  i n v i s i b l e  t o  t h e  N C P #  a n d  s h o u l d  h a v e  n o  e f f e c t  o n  t h e  c o n n e c t i o n  1 3 6  

d a t a  b a s e ,  T h e  N C P  w i l l  b e  A s y n c h r o n i z e d  o r  r e i n i t i a l i z e d  by  t h e  1 3 7  

t y p e  1 0  I M P w t o « h o s t  m e s s a g e  " i n t e r f a c e  w a s  r e s e t , "  1 3 8  

1 3 9  

A c t u a l l y #  i t  i s  p o s s i b l e  t o  s h a r e  a  s i n g l e  E r r o r  f l o p  b e t w e e n  t h e  1 4 0  

i n p u t  a n d  o u t p u t  p r o c e s s e s  b y  i m p l e m e n t i n g  i n p u t  E r r o r  a n d  o u t p u t  1 4 1  

E r r o r  a s  s o f t w a r e  f l a g s ,  A  p r o c e s s  t e s t i n g  f o r  e r r o r  m u s t  t e s t  b o t h  1 4 2  

t h e  E r r o r  f l o p  a n d  i t s  o w n  f l a g ,  A n  i n t e r l o c k :  i s  r e q u i r e d  ( e , g ,  a  1 4 3  

m u t u a l  e x c l u s i o n  s e m a p h o r e )  t o  g u a r a n t e e  t h a t  o n l y  o n e  p r o c e s s  a t  a  1 4 4  

6 
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t ime i s  tes t ing  and modifying the  f lags .  I f  the  Error  f lop  i s  se t ,  145 

the  process  must  copy i t  in to  the  o ther  process*  f lag  before  146 

c lear ing the  f lop  and i t s  own f lag ,  147 

148 

149 

Page 5  149a 

150 

151 

152 

IV,  Host  Ready Line  Implementa t ion 153 

154 

When the  host  drops  and ra ises  i t s  ready l ine ,  the  IMP behaves  in  a  155 

fashion symmetr ic  to  tha t  out l ined above,  of  course ,  th is  drop 156 

indicates  tha t  the  s ta te  0 f  the  hos t ' s  in ter face  dr iver ,  as  wel l  as  157 

the  current  incoming and outgoing messages# are  l ike ly  to  be  los t ,  158 

The appropr ia te  ac t ion i s  t r iggered by se t t ing  the  Error  f lop  or  159 

f lops  in  the  host  in ter face ,  ana  the  processes  speci f ied  above wi l l  160 

correc t ly  resynchronize  message f low in  both  d i rec t ions ,  Of Course ,  161 

to  guarantee  tha t  messages  a re  not  f lowing across  the  in ter face  162 

whi le  the  host  ready l ine  i s  undergoing contact  bounce,  the  host  163 

must  de lay  t ransmiss ion unt i l  i t s  ready l ine  has  s tabi l ized,  This  164 

may be  done in  two waysi  165 

166 

Hardware!  an  in tegra t ing one»shot  dr iven by the  host  ready l ine  167 

f lop  i s  ANDed wi th  " there ' s  your  hos t  b i t"  and "ready for  168 

7 



N W G / R F C #  6 4 2  J D B  l t « J U b « 7 4  1 4 | 2 3  3 0 8 7 2  
R e a d y  L i n e  P h i l o s o p h y  a n d  I m p l e m e n t a t i o n  

n e x t  IMP b i t "  t o  g u a r a n t e e  t h a t  m e s s a g e  t r a n s f e r  w i l l  n o t  1 6 9  

s t a r t  u n t i l  t h e  r e a d y  f l o p  h a s  b e e n  o n  f o r  1 / 2  s e c o n d ,  1 7 0  

1 7 1  

S o f t w a r e ;  t h e  i n i t i a l i z a t i o n  p r o g r a m  e x e c u t e s  a  1 / 2  s e c o n d  w a i t  1 7 2  

a f t e r  s e t t i n g  t h e  h o s t  r e a d y  f l o p  b e f o r e  p e r m i t t i n g  i n p u t  o r  1 7 3  

o u t p u t  t o  b e g i n ,  1 7 4  

1 7 5  

1 7 6  

V ,  S u m m a r y  1 7 7  

1 7 8  

T h i s  d e t e r m i n e s  t h e  s p e c i f i c a t i o n  R E A D Y  l i n e  c o n t r o l s  f o r  t h e  h o s t ' s  1 7 9  

i n t e r f a c e  t o  t h e  I M P ;  1 8 0  

1 8 1  

1 ,  I t  c o n t a i n s  a  p r o g r a m  s e t t a b i e / c l e a r a b l e  h o s t  R E A D Y  f l o p  1 8 2  

w h i c h  d r i v e s  a  r e l a y  c l o s u r e  t o  t h e  I M P ,  1 8 3  

1 8 4  

2 ,  I t  d e t e c t s  t h e  I M P ' S  r e a d Y  s i g n a l  a s  a  p r o g r a m « r e a d a b l e  1 8 5  

s t a t u s  c o n d i t i o n ,  ( B u t  n o t  a n  i n t e r r u p t  c o n d i t i o n )  1 8 6  

1 8 7  

3 ,  I t  c o n t a i n s  o n e  o r  t w o  E R R O R  f l o p s  s e t  w h e n  e i t h e r  t h e  h o s t  1 8 8  

R E A D Y  f l o p  i s  o f f  o r  t h e  I M P  r e a d y  s i g n a l  i s  o f f .  T h e  f l o p  1 8 9  

( f l o p s )  i s  a  p r o g r a m - r e a d a b l e  a n d  p r o g r a m » c i e a r a b i e  s t a t u s  I g O  

c o n d i t i o n ,  ( B u t  n o t  a n  i n t e r r u p t  c o n d i t i o n ) ,  T h e s e  s t a t u s  1 9 1  

f l o p s  m u s t  n o t  b e  c l e a r e d  b y  s y s t e m  I n i t i a l i z a t i o n ,  1 9 2  

1 9 3  

8 
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4, If hardware stabi1ization of the host's READY line is 194 

provided, it is a i/2 second integrating one-shot driven by 19b 

the host READY flop, This signal is ANPed with "there's 196 

your host bit" and "ready for next IMP bit", 197 

198 

9 
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A random note 

JI 12-JUN-74 11J 05 30876 

Mike# It will take a day or so to determine it the 24OZ is available 
at the soecified Price - have not looked at the 70 datsun yet. Cannot 
call you today# but will try to contact you tomorrow,,,,Cheers and 
keep a good thought..things are all set for your arivaal on the 
first/,*«, Jean 

1 



A  r a n d o m  n o t e  
J I  1 2 # J U N » 7 4  1 1 * 0 5  3 0 8 7 6  

C J 3 0 8 7 6 )  1 2 - J U N - 7 4  1 1 j n b »  T i t l e *  A U t h o r C s ) :  J e a n  I s e l i / J I ?  
D i s t r i b u t i o n !  / . M A P  J l C j u s t  t o r  i n t o ) ?  K e y w o r d s !  m e s s a g e ?  
S u b - C o l l e c t i o n s s  M I T R E . T I P  N I C ?  C l e r k !  J I ?  



M A P  1 3 - J U N - 7 4  0 9 ( 1 8  3 0 8 7 7  
M y  5 , 0 4  W o r t h  o n  U S I N G  

H i - -  s o m e  t h o u g h t s ?  i )  H a v i n g  q u i t e  r e c e n t l y  ( l a s t  F r i d a y )  a c c e p t e d  
a n  o f f e r  f r o m  m j T B e  W a s h i n g t o n #  a n d  h a v i n g  r e c e i v e d  b o t h ,  p e r m i s s i o n  
a n d  e n c o u r a g e m e n t  t o  c o n t i n u e  m y  i n v o l v e m e n t  w i t h  U S I N G  a f t e r  I  g e t  
t h e r e - - o e s p i t e  t h e  f a c t  t h a t  t h e r e  w i l l  b e  n o  d i r e c t  I P T Q  s u p p o r t  f o r  
i t  t h e r e - -  m y  c o n c e r n  o v e r  t h e  c u r r e n t  U S I N G  s i t u a t i o n  i s  p r o b a b l y  
e v e n  s t r o n g e r  t h a n  i t  w o u l d  h a v e  b e e n  h a d  I  b e e n  s t a y i n g  a t  M A C #  
w h e r e  I  b e l i e v e  t h e r e  s t i l l  e x i s t s  s o m e  I P T O  s u p p o r t  e v e n  i f  n o t  f o r  
U S I N G  p e r  s e ,  t h a t ' s  m e a n t  t o  b e  a  t a c t f u l  w a y  o f  s a y i n g  t h a t  I  d o  
k i n d a  w o n d e r  w h a t  e v e r  b e c a m e  o f  C r a i g ' s  p r o m i s e  t o  g e t  t h e  U S I N G  
e f f o r t s  f o r m a l l y  s a n c t i o n e d  a n d  s u p p o r t e d ,  N o w ,  a s  I  r e c a l l  i t ,  t h e  
p r o m i s e  w a s  c o n t i n g e n t  u p o n  o u r  " p r o d u c i n g "  i n  t h e  m e a n t i m e ,  s o  w h a t  
I  t h i n k  w e  s h o u l d  d o  i s  t o  d e t e r m i n e  a )  w h e t h e r  t h e  p r o m i s e  s t i l l  
h o l d s  ( b e c a u s e  I ' v e  b e c o m e  c o n v i n c e d  t h a t  t h e  " v o l u n t e e r  w o r k "  
c o m m i t m e n t  l e v e l  i s n ' t  h i g h  e n o u g h ) ,  a n d  b )  i f  s o  h o w  w e  c a n  b e c o m e  
m o r e  p r o d u c t i v e ,  T u r n i n g  t o  c r a l g ' s  ( p o i n t e d ? )  r e f e r e n c e  t o  t h e  " t w o  
r e p o r t s " ,  I  e x p e c t  a t  l e a s t  o n e  o f  t h e m  w a s  m i n e  ( o n  t h e  P m l  
( / " C O N U N I Q M ) 3 ?  w e l l #  t h e r e ' s  t h i s  d r a f t  t h a t ' s  b e e n  w a i t i n g  f o r  
c o m m e n t s  ( p a r t i c u l a r l y  C r « i 9 ' s )  f o r  t h e  l a s t  c © u p l e  p *  m o n t h s , , ,  a p d  
e x c e p t  f o r  t w o  b r i e f  n o t e s  e x p r e s s i n g  r a v e s  ( m u c h  a p p r e c i a t e d - - a n d  I  
t a k e  t o  b e  g e n e r a l  e n d o r s e m e n t s  a s  w e l l )  a n d  o n e  e x p r e s s i n g  m o d i f i e d  
r a p t u r e ,  l  h a v e n ' t  h e a r d  a  t h i n g  a b o u t  i t ,  S h o u l d  l  a r b i t r a r i l y  
d e c l a r e  i t  " f i n i s h e d " ?  s h o u l d  I  " t u r n  i t  i n " ?  H O ' N  d o  I  t u r n  i t  i n ?  
. . .  N o w ,  t h a t ' s  m e a n t  t o  b e  a  t a c t l e s s  w a y  o f  s a y i n g  t h a t  i f  w e ' r e  
g o i n g  t o  c o n t i n u e ,  w e  c e r t a i n l y  n e e d  s o m e  o p e r a t i n g  p r i n c i p l e s  ( o r  
e v e n  p r o c e d u r e s ,  i f  w e  m u s t ) ,  I f  e n o u g h  p e o p l e  s e e m  t o  c a r e  
( s e e m s s e n d  m e  m a i l )  I ' l l  e v e n  u n d e r t a k e  t o  s p e c i f y  s o m e  s i m p l e  l i t t l e  
p r i n c i p l e s  w e  m i g h t  b e  a b l e  t °  l i v e  b y  ( e , g » ,  a  m o n t h  a f t e r  a s k i n g  
f o r  a l l  o f  U S i n g  t o r  c o m m e n t s  a  c o m m i t t e e  c h a i r m a n  m a y *  i f  ( s ) h e  i s  
s a t i s f i e d  w i t h  t h e  s t a t e  o f  a  r e p o r t ,  t u r n  i t  i n  ( w h a t e v e r  t h a t  
m e a n s ) ,  I  h o p e  t o  b e  a b l e  t o  c o n t i n u e  t o  u s e  M u l t l c  

s  f o r  m a i l  a f t e r  J u l v  i #  b u t  i n  a n y  e v e n t  w o u l d  l i k e  t o  h e a r  f r o m  
p e o p l e  a b o u t  t h i s  s o o n e r  I f  p o s s i b l e ,  s o  i f  C r a i g  d o e s n ' t  g e t  
U S l N G - w i d e  m a i l ,  h o w  a b o u t  h a v i n g  o u r  l e a d e r s  a s k  h i m  i t  t h e r e ' s  
c u r r e n t l y  a n y  h o p e  f o r  e x p l i c i t  s u p p o r t  p r o v i d e d  w e  s t a r t  d o i n g  
b e t t e r  ( a n d  f i n d i n g  o u t  w h a t  " d o i n g  b e t t e r "  m e a n s ,  l  h o p e ) - - b e c a u s e  
i f  t h e r e  i s n ' t  l  d o n ' t  t h i n k  w e ' r e  g o i n g  t o  g e t  a n y w h e r e , , , a l t h o u g h  I  
p e r s o n a l l y  r e m a i n  w i l l i n g  t o  t r y ,  ( T h e  p o i n t  h e r e  i s  t h a t  w e  a l l  
s e e m  t o  h a v e  t o o  m u c h  " o f f i c i a l "  w o r k  t o  d o  t o  b e  a b l e  t o  f i n d  t i m e  
e v e n  t o  o f f e r  c o m m e n t s  o n  d r a f t  r e p o r t s - - m u c h l e s s  f i n a l i z e  N E T E D , )  
2 )  A s  f o r  t h e  n e x t  m e e t i n g ,  1  f e e l  t h a t  p o s t p o n e m e n t  i s  t h e  o n l y  
s e n s i b l e  o p t i o n ,  3 )  T o  e n d  o n  a h  u p b e a t  n o t e ,  1  r e m i n d  y o u  a l l  o f  
G r e a t  N e t w o r k  o n e - l i n e r  N u m b e r  T w o ?  " W h a t  w e ' r e  f a c e d  w i t h  h e r e ,  
g a n g ,  i s  a n  i n s u r m o u n t a b l e  o p p o r t u n i t y , "  c h e e r s ,  m a p  

1 
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This  i s  to  see  i t  Craiq  and hyde are  on the  sys tem to  receive  mai l  
on-*- l ine  t  

1 



E J K  i 3 * J U N « 7 4  1 0  5  5  2  3 0 8 7 8  

C J 3 0 8 7 8 )  1  3 * J U N » 7 4  1 0  s  s  2  j  T i t l e ?  A u t h o r ( S ) ?  E d m u n d  J ,  K e n  
D i s t r i b u t i o n ?  / J * H  D T C  M L K ?  S U b . C o i l e c t i o n s :  R A D C ?  C i e r K ?  E J K ?  



M I K E  1 4 - J I J N - 7  4  0 9 1  1 4  3 0 8 8 0  
n o t e s  o n  m e e t i n g  w i t h  F r e d  F a r a n c h y c k  a n d  n a r k ?  a l s o  m e t  w i t n  S h a n k a r  
r e  R o t a r y  D i a l  e n d  t o  e n d  s i g n a l i n g ,  

m e e t i n g  w i t n  M a r k  D , ,  E r n i e  C h a d i e r ,  F r e d  p a r a n c h y c k ,  A l b e r t  
S h a n k a r  •  J u n e  1  3 ,  1 9 7 4  i  

m e t  W i t n  F r e d #  B i l l  a n d  M a r k  i n  t h e  a . m , ?  F r e d ' s  g o t  a  p r o b l e m  i s  
t h a t  h e ' s  1 0 0 %  b e h i n d  t h e  w o r k  t h a t  m a r k  i s  d o i n £ J #  b u t  h e  d o e s n ' t  
h a v e  a n y  m o n e y  t o  s p e n d  f o r  r e s e a r c h ,  l a  

I t  i s  r e l a t i v e l y  e a $ y  t °  b e  i n f a y O r  G t  t h i n g s  i f  y o u  K n o w  i t ' s  
n o t  g o i n g  t o  c o s t  y o u  a n y t h i n g  l a l  

F r e d  h a d  s u p p e r  t h e  d a y  b e f o r e  w i t h  M u r r a y ?  h a v e n ' t  g o t  a n y  
f e e d b a c k  a b o u t  t h a t  y e t ,  l a 2  

m e t  w i t h  A l b e r t  f  « n  s a b a t i c a l  i r 0 m  A u s t r a l i a n  P o s t  O f f i c e  
l a t e r  I 1 3  

v e r y  I n t e r e s t i n g  w o r k  o n  c o n f e r e n c e  T , v ,  h o r i z o n t a l  s c r e e n  
s i m u l a t e s  " A c r o s s  t o e  t a b l e  "  p e r c e p t i o n s ?  n o  p r o v i s i o n  f o r  
s e l f - v i e <  b y  p a r t i c i p a n t s ?  f o u n d  t h a t  d i s p l a y  c a n  b e  t o o  l a r g e  
( a  l a  Q u e b e c  C i t y } ?  f e l t  t h e  s a m e  w a y  a b o u t  H 0 r z e p a ' s  w 0 r k  
w i t h  c o n f q  v i a  P i c t u r e P h o n e  a s  w e  d i d ,  I b l  

H i s  w o r k  o n  a  m o d e l  o f  t h e  c o n f e r e n c i n g  s i t u a t i o n  s o u n d s  
l i k e  a  g o o d  o n e ,  h e  h o p e s  t o  h a v e  i t  f i n i s h e d  b y  m i d ^ J u l y #  
a s  h e ' s  w e a v i n g  f o r  h o m e  a t  e n d  o f  J u l y ,  W o u l d  l i k e  t o  g e t  
i n  t o u c h  w i t h  h i r e  o n  t h i s ,  I b l a  

h a d  l y n c h  w i t h  S h a n k a r #  s p « n  a f t e r n o o n  w i t h  h i m  l c  

h e ' s  u p s e t ,  a b o u t  t h e  l a c k  o f  c o m m u n i c a t i o n s  b e t w e e n  o u r  t w o  
g r o u p s ?  i  t o l d  t h h i m  t h a t  a f t e r  t w o  y e a r s #  w e # d  g i v e n  u p  t r y i n g  
t o  m a k e  i t  w o r k ,  a n d  t h a t  n o w  w e  w e e r  i n t e r e s t e d  i n  p r o j e c t s  
t h a t  w o u l d  t a k e  a  m i n i m u m  o f  m o n i t o r i n g #  a n d  y e t  w o u l d  p r o v i d e  
a  m a x i m u m  o f  t a n g i b l e  ,  d o c u m e n t e d  r e s u l t s  C i e ,  n o  a i r y f a i r y  
s t u f f ) ,  H e ' s  s t a r t i n g  t o  w o r r y  m o r e  a n d  m o r e  a b o u t  h i s  c a s e ,  i  
t h i n k ,  l c l  

w e  w e p t  o u t  t o  t h e  M L  l a b  w h e r e  h e  s h o w e d  m e  t h e  r e c e i v e r  f o r  
r o t a r y  d a l  p u l s e s ,  T h e  t e c n i c a l  p e o p l e  a r e  a t  t r i e  s t a g e  n o w  
w h e r e  t h e y  n e e d  f u r t h e r  i n p u t  f r o m  t h e  s e a r s  p e o p l e  l c 2  

e « 9 ,  w h a t  s o r t  o f  a r e a  d o e s  s e a r s  e x p e c t  e a c h  r e c e i v e r  t o  
c o v e r ?  t h e  a n s w e r  w i n  i n d i c a t e  h o w  m a n y  l o c a l  l o o p s  c ? )  
t h e  d e v i c e  w i l l  h a v e  t o  p u t  u p  w i t h  (  i n  t h e  s e n s e  t h a t  e a c h  
l o o p  d e g r a d e s  t h e  s i g n a l  t o  a  c e r t a i n  e x t e n t . )  l c 2 a  

W e  a g r e e d  t o  i n v i t e  t h e  S e a r s  p e o p l e  t o  s e e  I t ,  ^ e ' l l  g o  t o  
T o r o n t o  w i t h  t h e  s t u f f  i f  A n d e r s o n  ( S e a r s ' ,  n o t  o u r s )  w o u l d  

1 



MIKE 14-JUN-74 09!14 30880 
notes on meeting with Fred Paranchyck and Mar*? also met with ShanKar 
re Rotary Dial end to end signaling, 

like to see it, otherwise, their people can come to Ottawa, 
How does this sound ? Ic3 

On this same subject ( s o r t  OF), HHEN WILL WE KNOW SOMETHING 
ABOUT THF TOUCHTQNE NUMBERS THING? How did that memo to KSH 
look ? iC4 

7 



M I K E  1 4 - J U N * 7 4  0 9 U 4  J 0 8 8 0  
n o t e s  o n  m e e t i n g  w i t h  F r e d  P a r a n c h y cx and Marx? also met with ShanKar 
r e  R o t a r y  D i a l  e n d  t o  e n d  s i g n a l i n g ,  

C J 3 0 8 8 0 )  1  4 - j y  v - 7  4  0 9 1 1 4 1  T i t l e s  A U t h o r ( s ) :  M i c h a e l  T ,  B e d f o r d / M I K E J  
D i s t r i b u t i o n s  / l H D ;  S u b ^ C o i l e c t i o n s :  N I C t  C l e r K s  M l K E s  
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I s I  C o n f e s s i o n s  
R J C  1 7  w J U N - 7  4  0 5  J  3 4  3 0 8 8 1  

( j  3  0  8  8 1  )  i 7 - j U N * 7 4  0 5 :  3 4 j  T i t l e s  A u t h o r C s ) 5  R o b e r t a  J ,  C a r r i e r / R J C ?  
D i s t r i b u t i o n s  / R J C  F J T  T J B  J l M  E J *  D l S  R B P  J P C  R F I  R A L  W E R  F S L  D F B  L m L  
D L D 2  T J B 2 ?  S b b - C o i l e c t i o n s :  N I C ?  C l e r k s  R J C j  



R e s p o n s e  t o  ( 3 0 8 4 5 , 5  s  T h e  F u t u r e  o f  U S I N G  

" i n s u r m o u n t a b l e  O p p o r t u n i t y ? "  



pesponse to (30845,) : The Future of USING 
Jl 17»JUN»74 07123 30882 

Like MAP expressed it# without funding support, USING productivity 
will be difficult to ensure, Those of us who have no direct ARPA/IPTO 
funding face the prospect of "loss of network access," Although the 
U, S, Mail and Telephone have been with us a long time and do work, 
they are a poor substitute for collaborative efforts with other 
network personnel, It seems to me that any real progress will be 
slowed down appreciably by such conditions, 

Reflecting on the past two years of USING effort# one is struck 
with a singular observation - achievement of USING objectives is 
generally secondary to local site responsibilities - unless USING 
efforts accrue a degree of "official" sanction, can we really 
expect meaningful results? 

With the loss of the Office-l account,# it seemR dubious that 
further work on a network feedback mecpanism can progress with any 
reasonable degree of assurance, The prototype feedback capability 
relied on being able to process user input at offlce-i to gain 
further insight into a reasonable design, Since 0ffice-1 will no 
longer be available, and the distributed feedback program no 
longer usable without such access# the envisioned period of trial 
usage to obtain real information on user habits will have to be 
abandoned, 

With respect t° the submitted feedback report# response on its 
possible utility# adequacy, areas of possible improvement# has yet 
to be received, it would seem somewhat risky to proceed further on 
the effort without any meaningful feedback relative to the 
reception of tne original report, 

I guess what I am trying to say is that the following questions 
are begging for answers; 

(1) How can we know if USING products are useful and 
worthwhile? 

(2) Since USING Products ape "reports"# how can we Judge on the 
correctness of our approach? - who supplies the evaluative 
structure? 

(3) Without funded USING network access# how can we develop 

la 

lb 

le 

i d  

l d i  

l d 2  

1 



J X  1 7 » J U N * 7 4  0 7  !  2 3  3 0 8 8 2  
R e s p o n s e  t o  ( 3 0 8 4 5 , )  s  ( h e  F u t u r e  o f  U S I N G  

p r o t o t y p i c a l  c a p a b i l i t i e s  a n d  e x p e r i m e n t ?  
i d 3  

( 4 3  H o w  d o  U S I N G  m e m b e r s  w h o  l i v e  r e m o t e l y  f r o m  m e e t i n g  s i t e s  
o b t a i n  f u n d i n g  t o  a t t e n d  U S I N G  m e e t i n g s ?  

I d 4  

( 5 3  A r e  U S I N G  o b j e c t i v e s  c o n s i s t e n t  w i t h  t h e  C u r r e n t  A R P A N E T  
e n v i r o n m e n t  -  s h o u l d  t h e y  b e  r e - e x a m i n e d  i n  l i g h t  o f  t h e  
s i g n i f i c a n t  c h a n g e s  i n  c i r c u m s t a n c e ?  

I d 5  

I n  c l o s i n g #  I  w o u l d  l l K e  t o  s e e  U S I N G  c o n t i n u e  b e c a u s e  t h e  
e f f e c t i v e  t r a n s f e r  o f  t e c h n o l o g y  t o  b e n e f i t  a  w i d e  u s e r  c o p u l a t i o n  
s t i l l  s e e m s  t o  m e  t o  b e  a n t e c e d e n t  t o  n e t w o r k  v i a b i l i t y ,  
p o s t p o n e m e n t  o f  t h e  J u l y  m e e t i n g  a p p e a r s  t o  b e  a  p r u d e n t  a c t i o n  -
r e s c h e d u l i n g  o f  t h e  m e e t i n g  s h o u l d  b e  i n  c o n s o n a n c e  w i t h  a n s w e r s  
t o  t h e  a b o v e  q u e s t i o n s ,  l e  

2 
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when ISI  confess ions  a r e  

Confess ions  are  he ld  on  19  June ,  Wednesday  

RJC 17 . jUNw.74  12  S 52  30883 

/ 



R J C  1 7 - J U N - 7 4  1 2 : 5 2  3 0 8 8 3  
w h e n  i s i  c o n f e s s i o n s  a r e  

I s I  c o n f e s s i o n s  0 8 3 0  h r s f  

1 
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EJK 17-JUN-74 14101 30B84 
English as she is spoke} 

You've got to be Kidding!II}' I don't KNOW who did it. but if she 
was mine I'd spank her, 



E n g l i s h  a s  s h e  i s  s p o K e l  
E J K  1 7 - . J U N - 7 4  1 4 1 0 1  3 0 8 8 4  

R J C  I 7 - J U N - 7 4  1  2  j  5 2  3 0 8 8 3  
w h e n  I S X  c o n f e s s i o n s  a r e  
M e s s a g e ;  i s i  C o n f e s s i o n s  0 8 3 0  h r s f  

1 

C o n i f f l e n t s :  C o n f e s s i o n s  a r e  h e l d  o n  1 9  J u n e ,  W e d n e s d a y  l a  

1 
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English as she is spoke! 
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Call To Syvia w, 

Shed also IJKe to nave jlM at BB6N npxt wex If possible 



E J K  1  7  w J U N * » ?  4  1 4 1 2 1  3 0 8 8 5  
C a l l  T o  s y v i a  M ,  

I  c a l l e d  S y l v i a  M a y e r  ( 4 7 8 - 3 6 1 5 )  t o  d i s c u s s  b r i e f l y  t h e  C A I  f o r  N L S ,  1  

I  t o l d  h e r  t h e  f o l l o w i n g ?  2  

I  h a d  r e v i e w e d  L a u r a  G o u l d ' s  r e p o r t  a n d  1  f e l t  t h a t  t h e  w o r k  w a s  
v e r y  p r o m i s i n g ,  2 a  

T h e r e  w a s  a  U n e - i t e m  i n  t h e  p r o g r a m  w e  a r e  p u t t i n g  t o g e t h e r  t o  
c o v e r  h e r  w o r k  f o r  t h e  c o w i n g  y e a r *  H o w e v e r #  e v e n  t h o u g h  t h e  i t e m  
w a s  t h e r e  i t  s t i l l  h a d  t o  s u r v i v e  t h e  c u l l i n g  p r o c e s s  o f  P r o g r a m  
r e v i e w s ,  2 b  

h e  d o n e  a t  R A D C t  T h e  r e a s o n  f o r  t h i s  b e i p d  a t  R A D C  
p e o p l e  w h o  w o u l d  g o  t o  B B & N  w o u l d  b e  M c n a m a r a ,  s t o n  
K e n n e d y ,  n o n e  o f  t h e s e  t h r e e  n e e d e d  c o n v i n c i n g  o f  m e  u v c i o j i  
v a l u e  o f  t h e  w o r k ,  I f  t h e  d e m o  w e r e  a t  R A D C  t h e n  s h e  w o u l d  h a v e  a  
c h a n c e  t o  s h o w  i t .  o f f  t o  T o m a i n i ,  B e r n u m  a n d  o t h e r s  o f  t h a t  s o r t ,  2 c  

S h e  t o l d  m e ;  3  

S h e ' s  v e r y  h a p p y  t h h h a t  w e  l i k e  t h e  w o r k  d o n e  t o  d a t e ,  a n d  t h a t  w e  
a r e  a t  l e a s t  c o n s i d e r i n g  f u r t t h e r  s u p p o r t ,  3 a  

S h e ' a  l o y e  t o  s h o w  u s  a t  R A D C ,  b u t  w o u l d  p r e f e r  B B & N ,  H o w e v e r ,  i n  
V i e w  o f .  t h e  f a c t  t h a t  s h e ' d  g a i n  l i t t i e  y a r d a g e  b y  s h o w i n g  t h e  
p r o g r e s s  t o  p e o p l e  w h o  a l r e a d y  l i k e d  i t ,  s h e ' d  c e r t a i n l y  c o n s i d e r  
c o m i n g  t o  R A D C  i f  i t  i s  t e c h n i c a l l y  f e a s i b l e  t o  g i v e  a  
d e m o n s t r a t i o n  o v e r  t h e  n e t ,  3 f c >  

S h e ' l l  c h e c k  w i t h  D r  G r i g n e t t i  a n d  l e t  m e  k n o w  A S A P ,  A  

s 

o p l e  f  o r  a  
t h a t  t h i s  
t h a t  t h e  

a n d / o r  
o v e r a  1 1  

w o u l d  h a v e  
t h a t  s o r t  
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BOOKS - The following is a list of some of the books in the Library 
at the US Dept., of Telecommunications * If there are any you would 
like please snd mess to me and i will have them ordered for you, The 
list of books are all in caps because i was using the Digi-log 
portable terminal and did not know at the time about a command at the 
Exec level that enables the computer to see lower case, 1 

RECORDS, COMPUTERS AnD THE RIGHTS QF CITIZENS,(REPORT OF THE 
SECTY, ADV, CORTM, ON AUTOMATED PERSONAL DATA SYSTEMS) HEW JULY 
1973 la 

THE ECONOMIC IMPACT OF ALTERNATIVE PATTERNS OF CATV OPERATOR 
BEHAVIOR (RONALD BRAEUTIGAM) --BOUND WITH A METHQDOLOGY FOP 
ESTIMATING THE MARKET FOR TELECONFERENCING SERVICES, lb 

A BIBLIOGRAPHY OF SELECTED RAND PUBLICATIONS (COMMUNICATION 
SYSTEMS - COMHUNJCATINICATION SATELLITES SEP/JUNE 1971 lc 

A SELECTED BIBLIOGRAPHY (N, HOLMBERGJ E. GREY) p, MCMANAMON ) 
QT/ITS JULY 1973, (BJBLIO ON CATV,CASLF TELEVISION,BROADBAND 
CABLE TELESERVICES,) Id 

CABLE TELEVISION BIBLIQ t (OFFICE OF TELECOMMUNICATIONS pQLXCY 
FEB/72 le 

BIBLIO Of TECHNNOLGICAL FORECASTING, it 

BIBLIOGRAPHY - TELECOMMUNICATIONS lg 

BIBLIOGRAPHY - URBAN TRANSPORTATION PLANNING (APHll/72 
NORTHWESTERN UNIVERSITY, I lh 

COMMUNICATIONS TECHNOLOGY FOR URBAN IMPROVEMENT, (COMMISSION ON 
TELECOMMUNICATIONS# NAE/HUD# JUNE 1971 H 

CABLE COMMUNICATIONS REVOLUTION FUTURE S BROADBAND COMMUNICATIONS 
(R,W,, PETERS - SRI 1972) lj 

BROADBAND COMMUNICATIONS IN RURAL AREAS ! FINAL REPORT AND 
EXECUTIVE SUMMARY,,.DENVER RESEARCH INSTITUTE/OTP NOV/73 Ik 

POTENTIAL MARKET DEMAND FOR TWO-WAY INFORMATION SERVICES TO THE 
HOME 1970 - 1990) (PAUL BARANj ITS/OFF, OF TEL, DEC/71) 11 

TOWARD A STUDY OF FUTURE URBAN HIGH CAPACITY TELECOMMUNICATION 
SYSTEMS (PAUL BARAN ? IFF/OFF, OF TEL, DEC/71) 1m 

THE USE OF COMPUTERS IN CATV TWO-WAY COMMUNICATION SYSTEMS (L,J, 
CAMPBELL { OFF, OF TEL, JUL/73) In 

1 
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FUTURE DEVELOPMENTS IN TELECOMMUNICATIONS (JAMES MARTIN) lo 

A STUDY OF CONSUMER TELECOMMUNICATION SERVICES (CAPLAN ASSOC, 
INC.; PRESIDENT'S TASK FORCE ON COMMUNICATIONS POLlCY;MAR/fe8) iP 

INTERNATIONAL SYMpQsIuM ON COMMUNICATIONS? TECHNOLOGY, IMpACT AND 
POLICY PANELS; UNIVERSITY Of PA, MAFcH/72) lq 

SLOAN COMMISSION ON CABLE COMMUNICATIONS, lr 

SYMPOSIUM CN URBAN CABLE TELEVISION (VOL 1-lV, MITRE CORP, CCT/72 
)  I S  

INTERACTIVE TELEVISION SOFTWARE FOR CABLE TELEVISION APPLICATION 
(KEN STRETTFN JUN/71I MlTRE C0RP,) It 

PROBLEMS OF COMMUNICATION IN LARGE CITIES, (REPORT TO SEC, 
SMITHSONIAN INST; APRIL/71) iU 

SYSTEMS INTERCONNECTION; (P.M. MCMANAMQN JULY/72 ) lv 

THE WIRED NATION; CABLE T,V, THE ELECTRONIC COMMUNICATIONS 
HIGHWAY, (RALPH LEE SMITH) 1W 

wiring the world; (the explosion in communications ) joseph 
NEWMAN, DIRECTING EDITOR, 1971 lx 

CABLE TELEVISION; A GUIDE TO THE TECHNOLOGY, (C, pILNICKf 
w»s,baer» hand cOrp/national science foundation June 1.973 iy 

TOWARD A STUDY OF FUTURE URBAN HIGH CAPACITY TELECOMMUNICATION 
SYSTEMS (PAUL BARANf IFF;OFF, OF TEL, DEC 1971 ) 1Z 

CABLE TELEVISION BIBLIOGRAPHY (OFF, OF TEL, FEB/72 ) la? 

CABLE T,V, INFORMATION CERTER REPORTS (CABLE T,V, INF, CENTER 
URBAN INSTITUTE, 1972) 1aa 

COMPUTER/COMMUNICATIONS POLICY (CANADA, A POSITION STATEMENT BY 
THE GOVT, OF CAN,) GERARD PELLETIER APRIL 1973 lab 

PEOPLE IN COMMUNICATIONS WITH IMAGINATIONiHQUSING AND URBAN GROWTH 
DEVELOPMENT, (DEFT OF COMMUNITY INFORMATION SYSTEMS) lac 

CONTROLLED ACCESSIBILITY BIBLIOGRAPHY (COMPUTER SYSTEM PRIVACY 
JUNE 1973) lad 

A PRACTICAL GUIDE TO MINICOMPUTER APPLICATIONS (FRED COURY, N,Y, 
IEEF PRESS 1972) lae 

2 
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MUST WE TRAVEL? - THE POTENTIAL OF COMMUNICATIONS AS A SUBSTITUTE 
FOR URBAFJ TRAVEL, (STANFORD UNIVERSITY GRANT, DAVID JONES? DOT) 1 AT 

COMPUTER COMMUNICATIONS J IMPACTS AND IMPLICATIONS (DERIVED FROM THE 
FIRST INTERNATIONAL CONFERENCE ON COMPUTER COMMUNICATIONS » OCT 
24-2B 1972 WASHINGTON D,C.) LAG 

THE SOCIAL EFFECTS OF COMMUNICATIONS TECHNOLOGY (RAND CORP, H, 
GOLDHAMERI R, WESTRUM MAY 1970) UH 

THE CONTEXTUAL APPROACH TO TECHNOLOGY ASSESSMENT (L»H I MATO, 
GEORGE WASHINGTON UNIVERSITY, PROGRAM OF POLICY STUDIES) LAI 

THE RELATIONSHIP OF TECHNOLOGY ASSESSMENT TO ENVIRONMENTAL 
MANAGEMENT (L,H, MAYO, GEORGE WASHINGTON UNIVERSITY OCT 1969) LA} 

TECHNOLOGY ASSESSMENT AND FORECASTSEABLY WARNING REPORT OF THE 
OFFICE OF TECHNOLOGY ASSESSMENT AND FORECAST? (COMMERCE DEC/73) LAK 

ADVOCACY IN TECHNOLOGY ASSESSMENT CE,M, JONES, GEQRGE WASHINGTON 
UNIVERSITY NOV/70) LAI 

DIRECTORIES «• THE MAJORITY OF THESE DIRECTORIES ARE AVAILABLE IN OUR 
LIBRARY DOWNSTAIRS, 2 

DIRECTORIES OF LIBERIES IN THE U„S, (D#0#COMMERCE» SEP/72) 2A 

RESEARCH CENTERS DIRECTORY 2B 

DIRECTORY OF SPECIAL LIBRARIES AND RESEACH CENTERS 2C 

Ayer Directory - This is an authoritative directory of print 
media published in the iJ.Sn its territories# Canada, Bermuda, 
Republic of Panama and the pftillipines (Compiled & Published by 
Ayer Press, west Washington Square, Philadelphia pa, I9JO6# USA,), 

Lists of Newspapers - Dailies 
- weeklies 

Magazines - Consumer 
• Business 
«* Technical 
- Trade 
-Form 2d 

Directory of Special Libraries and Information Centers 

(A guide to special libraries, research libraries, information 
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c e n t e r s *  a r c h i v e s  a n d  d a t a  c e n t r e s  m a i n t a i n e d  b y  G o v ' t  A O © n c i e s *  
b u s i n e s s *  i n d u s t r y *  n e w s p a p e r s *  e d u c a t i o n a l  i n s t i t u t e ® ,  n o n - p r o f i t  
o r g a n i z a t i o n s  a n d  s o c i e t i e s  i n  t h e  f i e l d s  o f  s c i e n c e ,  t e c h n o l o g y ,  
m e d i c i n e ,  l a w ,  a r t ,  r e l i g i o n ,  h i s t o r y *  s o c i a l  s c i e n c e ®  a n d  
h u m a n i s t i c  s t u d i e s , )  2 e  

A m e r i c a n  L i b r a r y  D i r e c t o r y  

T h e  d i r e c t o r y  l i s t s  i n  U , S t  a n d  C a n a d a  
-  P u b l i c  l i b r a r i e s  
-  U n i v e r s i t y  a n d  C o l l e g e  l i b r a r i e s  

( c a n  b e  o r d e r e d  f r o m !  R , R ,  B o w k e r  C o . ,  1 1 8 0  A v e  o f  t h e  A m e r i c a s *  
N e w  Y o r k ,  N . Y ,  1 0 0 3 6 3  2 f  

S u b j e c t  G u i d e  t o  B o o k s  i n  P r i n t  

( H a r d b o u n d ,  p a p e r b a c k ® ,  t r a d e  c o o k s ,  t e x t b o o k ® ,  a d u l t  a n d  j u v e n i l e  
( B o w k e r  N ,  Y , )  2 g  

U l r l c h  -  I n t e r n a t i o n a l  N e w s p a p e r  a n d  P e r i o d i c a l s  D i r e c t o r y  2 h  

S t a n d a r d  a n d  p o o r  C o r p ,  -  A  R e g i s t e r  o f  c o r p o r a t i o n s ,  D i r e c t o r s  
a n d  E x e c u t i v e s ,  2 i  

N a t i o n a l  R e f e r r a l  C e n t e r  

( F r e e  i n f o r m a t i o n  s e r v i c e  o n  s o c i a l  s c i e n c e s ,  T h i s  s e r v i c e s  
t e l l s  u s  w n o  i s  d o i n g  r e s e a r c h  i n  c e r t a i n  s u b j e c t  a r e a s ,  T E L  
1 * 2 0 2 - 4 2 6 - 5 6 7 0 )  2 j  
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M i k e  o p e n e d  t n e  m e e t i n g  w i t h  a  g e n e r a l  o v e r v i e w  o f  e a c h  p e r s o n ' s  u s e  
o f  t h e  s y s t e m ,  

A  l e n d t h y  d i s c u s s i o n  w a s  h e l d  o n  t h e  m a n n e r  i n  w h i c h  w e  a r e  i n p u t t i n g  
h i s t o r i c a l  d o c u m e n t s  i n t o  t h e  s y s t e m ,  t h u s  b u i l d i n g  o u r  d a t a  b a s e ,  
P r e s e n t l y .  w e  h a v e  a  g i r l  t y p i n g  t h e  d a t a  o f f l i n e ,  I n e z  c o n v e r t i n g  i t  
i n t o  t n e  s y s t e m  a n d  t h e  a u t h o r  d o i n g  h i s  o w n  e d i t i n g ,  I t  w a s  t h e  
g e n e r a l  o p i n i o n  t h a t  t h e  o f f l i n e  m o d e  w a s  t h e  p e s t  m e t h o d  t o  u s e ,  
D M A  s u g g e s t e d  w e  g e t  a n o t h e r  t y p i s t  a n d  c a s s e t t e  u n i t  i n  o r d e r  t o  g e t  
t h e  d a t a  m o r e  q u i c k l y  i n t o  t h e  s y s t e m ,  M a r y  V u  o f f e r e d  t o  d o  s o m e  
e d i t i n g  f o r  o t h e r s  d u r i n g  h e r  s p a r e  t i m e  a n d  o n c e  t r a i n e d ,  H e a t h e r  
W i l s o n  c o u l d  a l s o  o f f e r  t h e  s a m e  s u p p o r t ,  

P r e s e n t  i n d i v i d u a l  w o r k  s t y l e s  w e r e  d i s c u s s e d ?  t y p i n g ,  w r i t i n g  a n d  
o n l i n e ,  i t  w a s  a g a i n  m a d e  c i e a r  t h a t  t h i s  s y s t e m  w a s  o n l y  a  t o o l  t o  
b e  u s e d  t o  g e t  o u r  j o b  d o n e .  F o r  t n e  p e o p l e  w h o  p r e f e r  t o  j o t  i d e a s  
d o w n  o n  p a p e r  o r  p r e f e r  t o  t y p e  t h e i r  r e p o r t s ,  w e  w i l l  h a v e  a  t y p i s t  
r e - d o  i t  o n  t a p e ,  T h e  a u t h o r ,  o f c o u r s e ,  s t i l l  h a s  t h e  r e s p o n s i b i l i t y  
f o r  t h e  e d i t i n g .  

N o t  m e n t i o n e d  a t  t h e  m e e t i n g  b u t  w o u l d  b e  a  g o o d  d a l l y  p r a c t i c e  i s  
l o g g i n g  i n  e a c h  m o r n i n g  t o  c h e c k  f o r  m e s s a g e s  a n d  j o u r n a l  m a i l ,  
T h e s e  t w o  m e t h o d s  h a v e  a l r e a d y  b e c o m e  t h e  m a i l b o x  f o r  s o m e  o f  t h e  
g r o u p ,  

L H D  a n d  D M A  d i s c u s s e d  t h e  l i m i t a t i o n s  o f  o y r  o n e  s l o t ,  I f  t h e  c o s t  
s h o u l d  d r o p  b y  h a l f ,  i t  I s  p r o b a b l e  w e  c o u i o  b u y  a n o t h e r  o n *  h o w e v e r ,  
w h e n  t h e  t i m e  c o m e s  a n d  w e  a r e  f o r c e d  t o  o n e  u s e r  o n l y ,  s c h e d u l e d  
t i m e  a n d  o d d  h o u r s  w i l l  b e c o m e  n e c e s s a r y ,  w i t h  t h e  d i s p l a y  t e r m i n a l  
( D N D S )  e d i t i n g  s h o u l d  b e  m u c h  e a s i e r  a n d  t a s t e r ,  

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

D M A  a n d  D e a n  M e y e r  d i s c u s s e d  t h e i r  d e f i n i t i o n  o f  t h e  r o l e  o f  a  
s y s t e m ' s  a r c h i t e c t ,  A s  f a r  a s  0 P G  i s  c o n c e r n e d .  I M M  w i n  b e  t h e  
i n t e r f a c e  w i t n  S R I  f o r  a l l  a s p e c t s  o f  t r a i n i n g ,  n e w  a p p l i c a t i o n s ,  
p r o b l e m s  e t c ,  

T o  g e t  t h e  p r e s e n t  a b s t r a c t s  n o w  o n  t n e  I B M  . 3 7 0  i n t o  t h e  s y s t e m  S R I  
i s  e x p e r i r o e n t i n g  t h i s  w e e *  o n  *  t r a n s f e r  f o r  s o m e 0 n e  o n  t h e  A r p a  n e t ,  
I f  i t  i s  s u c c e s s f u l ,  w e  a r e  h o p i n g  t o  e m p l o y  t h e  s a m e  m e c h a n i s m ,  q e w  
a b s t r a c t s  w i l l  h a v e  t o  b e  p u t  i n  c i t a t i o n  f o r m  ( I n e z  w o r k i n g  o n  t h i s )  
a n d  P e n n y  w i l l  b e  w r i t i n g  t h e  p r o g r a m  f o r  t h e  r e t r i e v a l  o f  t h e  
I n f o r m a t i o n  b y  k e y w o r d s ,  

P h i l  F e l d m a n  s u m m a r i z e d  t h e  g r o u p ' s  i m p r e s s i o n s  t o  d a t e  o n  t h i s  
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e x p e r i m e n t a l  s y s t e m ,  H a l f  e x p r e s s e d  d i s a p p o i n t m e n t  i n  n o t  r e a c h i n g  a  
f a i r  l e v e l  o f  c o m p e t e n c e  b y  n o w ,  D M A  f e l t  t h a t  2  y e a r s  w a s  t h e  
m i n i m u m  t i m e  w e  s h o u l d  t a k e  t o  a s s e s s  t h e  s y s t e m  c o m p l e t e l y  a n d  t o  
d e t e r m i n e  i t s  c o n t i n u a t i o n ,  

I n e z  e n d e d  u p  t h e  m e e t i n g  b y  r e v i e w i n g  a l l  t h e  p r o b l e m s  w e  a r e  h a v i n g  
w i t h  t h e  e q u i p m e n t ,  D M A  w i l l  p e  t a l k i n g  w i t h  t h e  C C  G r o u p  t o  s e e  
w h e r e  w e  g o  f r 0 m  h e r e  a s  s o m e t h i n g  h a s  t 0  h e  d 0 g e  a b 0 u t  t h e  a m 0 u n t  o f  
b r e a k d o w n s  w e  a r e  h a v i n g .  10  
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Suspension of USING Activities 

To USING-- 1 

We have had very little response to our recent note regarding the 
future status ot USING, Only three of the replies addressed the 
question of the type of activities USING should pursue* ana even 
those people were restricted in their ability to participate. Only 
half a dozen people felt able to attend the proposed July meeting and 
not all of these have participated in previous USING activity, 2 

As a result* we feel that there is not sufficient support to 
continue, and we hereby declare USING to be in a state of "suspended 
animation", possibly to be revived bv a gpoundswell ot interest in 
the future, This imnlies that the July meeting is cancelled, no 
further work is being done on reports, and no future activities are 
being planned, Since no one is finalizing the reports due to Craig 
on June 30, these will not be turned in, Any people who feel that 
this is the wrong approach are welcome to do some work, 3 

It appears that there is some continued lack o f  clarity of our 
position with respect to ARPA/IPT. We quoted from Craig's note on 
this subject in our recent message to yotit we will reproduce it in 
its entirety here? that should answer the remaining questions! 4 

NANCY AND DAVE, 
I HAVE ALWAYS CONSIDERED THE USING COMMITTEE TO BE A TECHNICAL 

ADVISORY GROUP FOR ARPA/IPTO, THIS MEANS THAT YOU WOULD GIVE US 
TECHNICAL ADVICE ON HOW TO MAKE THE ARPANET BETTER FOR USERS, AND 
SO 
YOUR "OUTPUT" SHOULD BB: REPORTS, SEVERAL THINGS ARE EXCLUDED FROM 
THIS VIEW, FIRST, I DO NOT CONSIDER IT PROPER FOR YOU TO SUPPLY 
NON-TECHNICAL ADVICE, SUCH AS FUNDING ADVICE, AS WE MUST CONSIDER 
A 
NUMBER OF FACTORS IN MAKING FUNDING DECISIONS - MANY NOT 
TECHNICAL, 
SECOND, I HAVE NEVER CONCEIVED OF THE GROUP AS PRODUCERS OF 
SOFTWARE OR OTHER PRODUCTS, SUCH AS DOCUMENTS FOR DISTRIBUTION, 
I KNOW THAT YOU ENGAGE IN SUCH ACTIVITIES AnD THEy ARE PRIVATE 
MATTERS, 

AS AN ADVISORY GROUP I HAVE FOUND USING TO BE HELPFUL, 1 HAVE 
QUOTED THE REPORTS I RECEIVED AND FOUND THEM GENERALLY OF GOOD 
QUALITY, BECAUSE OF THIS GOOD TRACK RECORD I LOOK FORWARD TO 
RECEIVING THE OTHER REPORTS THAT WERE PROMISED ANQ HENCE ARE 
EXPECTED, IN ADDITION I LOOK FORWARD TO THE SUMMER MEETING TO 
CONSIDER FUTURE ACTIVITIES AND TO TELL THE GROUP WHAT IS HAPPENING 
WITH THE ARPANET, 

IT IS CURRENTLY AN EXPLICIT DECISION OF THE OFFICE THAT 
COMMITTEES ARE VOLUNTEER VENTURES* USING BOOTLEGGED RESOURCES, 
I'M NOT SURE THIS IS A GOOD DECISION, AND IT MAY CHANGE, BUT 
THAT IS THE WAY THINGS ARE NOW, AS SUCH THE SUPPORT THAT WE ARE 
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READY TO OFFER IS CONVERSATIONAL IN NATURE - LICK AND I, FOR 
EXAMPLE, MADE TWO SEPARATE ANNOUNCEMENTS AT THE PJ MEETING 
ABOUT THE IMPORTANCE OF THE USING GROUP AND OUR DESIRE FOR 
IT TO BE "SUPPORTED" FOR LOCAL PI'S, I AM ALSO READY TO SPEAK TO 
LOCAL PI'S WHEN RELEVANT TO SEE IF ANYTHING CAN BE DONE TO SOLVE 
SPECIFIC PROBLEMS, ONLY ONE SUCH CASE HAS ARISEN (D,C,), 4a 

TO ANSWER YOUR SPECIFIC QUESTIONS, 4b 

1, I WOULD LIKE THE USING COMMITTEE TO PRODUCE THE TWO 
RECOMMENDATION REPORTS THAT WERE PROMISED, AND TO SUGGEST OTHER 
TECHNICAL AREAS IN WHICH WE CARPA) MIGHT SOLICIT USING*® ADVICE, 
2, SUGGESTIONS IN THE FUTURE WILL BE USED As I HAVE USED 
SUGGESTIONS 
IN THE PAST - SELECT THE BEST PARTS AND JNCORpORPORATE INTO OUR 
ARPANET PLANNING, 
3, I AM PERFECTLY HAPPY WITH THE CURRENT COMPOSITION OF THE 
COMMITTEE AND DO NOT FEEL THAT EFFORTS ARE HARMED BY JUNIOR 
MEMBERSHIP - THEY MAY BE HELPED J 
4, SUPPORT FOR THE USING COMMITTEE WILL BE THE SAME AS FOR ALL 
OTHER 
ARPA/IPTO COMMITTEES, AS DESCRIBED ABOVE, 4C 

IF YOU HAVE ANY OTHER QUESTIONS PLEASE FEEL FRf.E TO CftLL 
OR WRITE, 4d 

BEST 4e 

CRAIG FIELDS 4f 

Any protests to our actions should ee directed to us £QCROCKER @ isl 
and NEIGUS a BRN), 5 

Nancy and Dave b 
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V i s i t  t o  R A D C  f o r  d i s c u s s i o n  a n d  d e m o n s t r a t i o n  o f  C A T  t o r  N L S ,  

I c a l l e d  S y l v i a  M a y e r  ( 4 7 8 - 3 6 1 5 )  t o  d i s c u s s  b r i e f l y  t h e  e f f o r t  o n  
C o m p u t e r  A i d e d  I n s t r u c t i o n  t o r  N l S ,  ( 1 7  j u n  7 4  ) 6 3 0 )  1  

I t o l d  h e r  t h e  f o l l o w i n g ?  

I  h a d  r e v i e w e d  L a u r a  G o u l d ' s  r e p o r t  a n d  I  f e l t  t h a t  t h e  w o r k  
w a s  v e r y  p r o m i s i n g ,  

T h e r e  i s  a  l i n e - i t e m  t o  c o y e r  h e r  w o r k  i n  t h e  p r o g r a m  w e  a r e  
p u t t i n g  t o g e t h e r  f o r  t h e  c o m i n g  y e a r ,  H o w e v e r ,  e v e n  t h o u g h  t h e  
i t e m  i s  t h e r e  i t  s t i l l  h a s  t o  s u r v i v e  t h e  c u l l i n g  p r o c e s s  o f  
P r o g r a m  R e v i e w s ,  l a 2  

W e  w o u l d  l i k e  t o  g e t  t o g e t h e r  w i t h  h e r  a n d  t h e  B B & N  p e o p l e  f o r  
a  d i s c u s s i o n  o f  t h e r i .  p r o g r e s s  a n d  p l a n s  a n d  a  d e m o n s t r a t i o n ,  
a n d  t h a t  w e  w o u l d  p r e f e r  t h a t  t h i s  b e  d o n e  a t  R A D C ,  T h e  r e a s o n  
f o r  d o i n g  t h i s  a t  r a d c  i s  t n a t  t h e  p e o p l e  w h o  w o u l d  g o  t o  B B & N  
w o u l d  b e  M c n a m a r a ,  S t o n e ,  a n d / o r  K e n n e d y ,  N o n e  o f  t h e s e  t h r e e  
n e e d e d  c o n v i n c i n g  o f  t h e  o v e r a l l  v a l u e  o f  t h e  w o r k ,  I f  t h e  
d e m o n s t r a t i o n  w e r e  a t  R A D C  t h e n  s h e  w o u l d  h a v e  a  c h a n c e  t o  s h o w  
i t  o f f  t o  T o m a i n i ,  B a r n u m  a n d  C o l ,  K r u t z ,  I a 3  

S h e  t o l d  m e j  l b  

S h e ' s  v e r y  h a p p y  t h a t  w e  l i k e  t h e  w o r k  d o n e  t o  d a t e ,  a n d  t h a t  
w e  a r e  a t  l e a s t  c o n s i d e r i n g  f u r t t h e r  s u p p o r t ,  l b l  

S h e ' d  l o v e  t o  d e m o n s t r a t e  i t  t o  u s  a t  R A o C ,  b u t  w o u l d  p r e f e r  
B B & N ,  H o w e v e r ,  i n  v i e w  o f  t n «  f a c t  t h a t  s p e ' d  g a i n  l i t t l e  
y a r d a g e  b y  s n o w i n g  t h e i r  p r o g r e s s  t o  p e o p l e  w h o  a l r e a d y  l i k e d  
i t ,  s h e ' d  c e r t a i n l y  c o n s i d e r  c o m i n g  t o  R A D C  i f  i t  i s  
t e c h n i c a l l y  f e a s i b l e  t o  g i v e  a  d e m o n s t r a t i o n  O y e r  t h e  N e t ,  i b 2  

S h e ' l l  c h e c k  w i t h  D r .  M a r i o  C ,  G r i g n e t t i .  t h e  p r i n c i p a l  
i n v e s t i g a t o r ,  a n d  l e t  m e  k n o w  A S A P ,  i c  

D r ,  S y i v i a  M a y e r  c a l l e d  m e  ( 1 8  M a y  7 4  1 0 0 0 )  i n  r e s p o n s e  t . o  m e y  c a l l ,  2  

S h e  t o l d  m e ?  2 a  

S h e  s p o k e  t o  D r ,  G r i g n e t t i ,  a n d  h e  a s s u r e d  h e r  t h a t  t h e  
d e m o n s t r a t i o n  c o u l d ,  o f  c o u r s e ,  b e  g i v e n  u s i n 9  t h e  A R P A  n e t ,  2 a l  

She wanted to know if we wanted them to stay at BB&N while we 
w e n t  o n - l i n e  a t  R A D C  f o r  t h e  d e m o n s t r a t i o n ,  o r  d i d  w e  p r e f e r  
t h a t  t h e y  c o m e  t o  R A D C ,  E i t h e r  c o u l d  b e  d o n e ,  2 a 2  

S h e  s u g g e s t e d  t h e  s e c o n d  w e e k  i n  J u n e  a s  t h e  m o s t  r e a s o n a b l e  

i 
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V i s i t  t o  R A D C  f o r  d i s c u s s i o n  a n d  d e m o n s t r a t i o n  o f  c A i  f o r  ^ L S «  

t i m e  f o r  t h i s  v i s i t ?  s i n c e  b b & N  w a s  o n l y  n o w  i n  t h e  p r o c e s s  o f  
net . t inn the ir  program on- l ine  and avai lable  to  the  net ,  2 a 3  

I  t o l d  H e r  t o e  f o l l o w i n g !  2 b  

T h e  d e m o n s t r a t i o n  s H o u l d  b e  a t  R A D C *  2 b l  

T H e  s e c o n d  w e e k ,  i n  J u l y  w a s  n o t  U n r e a s o n a b l e ,  p u t  I  w o u l d  h a v e  
t o  c h e c k  t h e  a v a i l a b i l i t y  o f  k e y  p e o p l e  2 b 2  

F r i d a y ,  2 1  J u n ,  s h o u l d  b e  t h e  d a y  f o r  m o r e  d e f i n i t e  d i s c u s s i o n  
o f  t h e  t i m e  a n d  o t h e r  d e t a i l s  o f  t h e  v i s i t ,  2 b 3  

T h e r e  w a s  s o m e  d i s c u s s i o n  o f  w h o  a t  R A D C  l i k e s  t h e  w o r k  t h e y  a r e  
d o i n g ?  w n y  w e  h a v e  a  l i n e  i t e m  i n ,  w h a t  d o  w e  s e e  a s  t h e  f u t u r e  o f  
N t , S ,  what  i s  R A d c ' s  re lat ion  to  A R R A  and the  Nat ional  S o f t w a r e  
w o r k s ? ? ?  e t c ,  I  p l e a d e d  i g n o r a n c e ?  w i t h o u t  l y i n g ,  o n  m o s t  o f  
t h e s e  q u e s t i o n s ,  2 c  

R e q u e s t ,  t h a t  y o u  r e v i e w  y o u r  s c h e d u l e  a n d  y o u r  i n t e r e s t s  a n d  p r o v i d e  
m e  w i t h  a n y  s e c o n d  t h o u g h t s  b e f o r e  F r i  A M ,  E i t h e r  o n  t h e  s y s t e m ?  i n  
p e r s o n ?  o r  n v  p h o n e  x 3 8 5 7 ?  3 8 2 7  o r  7 8 3 4 ,  ( O r  y o u  c a n  l e a v e  m e  a  n o t e  
o r  t e l l  s o m e o n e  e l s e , }  3  

2 



E J K  1 8 - J U N - 7 4  0 9 : 5 2  3 0 8 8 9  
V i s i t ,  t o  R A D C  f o r  d i s c u s s i o n  a n d  d e m o n s t r a t i o n  o f  C A i  f o r  N L S ,  
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E l i z a b e t h #  i  

H e r e  i s  t h e  r e m a i n d e r  o f  A F M  3 0 0 - 6 ,  l a  

T  h a v e  n o t i f i e d  t h e  v e n d o r  w h i c h  p r o d u c e d  t h e  t a p e  o f  t h e  
p r o b l e m  w i t h  t h e  l a s t  2 0 0  l i n e s ,  I f  y o u  h a v e  a n y  f u r t h e r  
p r o b l e m s  w i t h  t h e  f i l e ,  p l e a s e  c o n t a c t  m e ,  

E l i z a b e t h  R i d d l e  

l a l  

i n g  a n d  s n a c e  r e q u i r e m e n t s  f o r  a  c o m p l e t e  s y s t e m ,  i n  
a d d i t i o n ,  i d e n t i t y  a n y  u n u s u a l  o r  s p e c i a l  P h y s i c a l  
r e q u i r e m e n t s ,  i f  a p p r o p r i a t e ,  i a i a  

( d )  C e r t i f i c a t i o n  f r o m  t h e  s o u r c e  o f  m a i n t e n a n c e  r e o a r d l n g  
t h e  p r e s e n t  c o n d i t i o n  o f  t h e  e q u i p m e n t ,  e s t i m a t e d  c o s t s  f o r  
n e e d e d  r e p a i r s ,  i f  a p p r o p r i a t e ,  a n d  i t s  a c c e p t a b i l i t y  f o r  
c o n t i n u e d  m a i n t e n a n c e  a t  n e w  l o c a t i o n ,  l a l b  

( 3 1  E q u i p m e n t  v e n d o r s  r e q u i r e  w r i t t e n  n o t i f i c a t i o n  b y  a  
p r e s c r i b e d  n u m b e r  o f  d a y s  p r i o r  t o  d i s c o n t i n u a n c e  o f  l e a s e d  
e q u i p m e n t ,  D e t e r m i n e  t h e  r e q u i r e d  a d v a n c e d  n o t i f i c a t i o n  b y  
r e v i e w i n g  a p p l i c a b l e  c o n t r a c t s ,  T h e  p o s s e s s i n g  m a j C O M / S O A  w i l l  
s u b m i t  n o t i f i c a t i o n  o f  d i s c o n t i n u a n c e  t o  v e n d o r s ,  l a 2  

c .  U p o n  r e c e i p t  o f  S F  1 2 0 #  M A U C Q M g / s O A g  w i l l  s c r e e n  t h e i r  
i n v e n t o r i e s  t o  a s c e r t a i n  i f  I t  i s  a d v a n t a g e o u s  t o  r e u t l l i z e  t h e  
e q u i p m e n t  w i t h i n  t h e  c o m m a n d ,  c o m m a n d s  a r e  a u t h o r i z e d  t o  r e p l a c e  
l e a s e d  A D P E  w i t h  l i k e  g o v e r n m e n t - o w n e d  A D P E  w i t h i n  t h e  c o m m a n d  o n  
a n  i n d i v i d u a l  c o m p o n e n t  b a s i s ,  H O  U S A F / A C D D A  w i l l  b e  a d v i s e d  o f  
a l l  i n t r a c o m m a n d  a c t i o n s ,  c o m p l e t e  A D P E  s y s t e m s  w i l l  n o t  b e  
b r o k e n  a n d  c o m p o n e n t s  r e u s e d  w i t h o u t  t h e  a p p r o v a l  o f  H Q  
U S A F / A C D D A ,  l b  

d .  U p o n  d e t e r m i n a t i o n  t h a t  e q u i p m e n t  c a n  n o t  b e  r e u t . i l i z e d  
w i t h i n  t h e  M A J C O W / S O A  a n  & F  F o r m  1 1 2 3 ,  R e u s e  S c r e e n i n g  o f  
G o v e r n m e n t - o w n e d / L e a s e d  A u t o m a t i c  D a t a  P r o c e s s i n g  E q u i p m e n t  
( A t t a c h m e n t  S O )  w i l l  b e  p r e p a r e d  a n d  f o r w a r d e d  t o  b q  U S A F / A C D D A  
a n d  e a c h  M A d C Q H / S O A ,  ( R e c o m m e n d  t h a t  a c t i v i t i e s  r e p r o d u c e  t h e  S F  
1 2 0  ( a n d  a t t a c h m e n t s ,  w h e r e  a p p l i c a b l e )  a n d  a t t a c h  i t  t o  t h e  a F  
F o r m  1 1 2 3  i n  l i e u  o f  r e t y p i n g  t h e  b o d y  o f  t h e  f o r m , )  L o c a l l y  
r e p r o d u c e  A f  F o r m  1 1 2 3  o n  i O  i / 2 M  p a p e r  a s  s h o w n  i n  A t t a c h m e n t  5 1 ,  l c  

e .  U p o n  r e c e i p t  o f  a n  A F  F o r m  1 1 2 3 ,  e a c h  M A j C Q M / S Q A  w i n  s c r e e n  
t h e i r  i n v e n t o r y  t o  a s c e r t a i n  r e u t i l i z a t l o n  o p p o r t u n i t i e s ,  i n  
a d d i t i o n ,  t h e y  w i l l  i n s u r e  t h e  w i d e s t  p o s s i b l e  d i s s e m i n a t i o n  o f  A F  
F o r m s  1 1 2 3 j  i , e , ,  t h e  R e s e a r c h  a n d  D e v e l o p m e n t ,  I n t e l l i g e n c e ,  

J  
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Command and Control communities and Air Force Contract monitors 
located on cr near the installation, Upon determining that the 
advertised equipment win satisfy a validated requirement# the 
activity will complete the AF Form 1123 and forward it to HQ 
USAF/ACDDA n© later than the suspense date indicated on the form 
(usually 30 days). Request for government-owned PCAM win be 
forwarded tc the reporting command, During the screening process, 
activities should consider possible modification to effect model 
Changes, addition/deletion of features or similar actions that 
would facilitate reuse of excess equipment, Id 

f, Upon receipt of the Sf 120, HQ USAF/ACDPA will screen the 
master USAF ADPE inventory to ascertain possible reutmzation 
opportunities, le 

g, Upon determination that reutilizatioh opportunities are not 
available within the Air Force, HQ USAF/ACDDA win forward the SF 
120 to DARG for reutilization screening within DOD, If it is 
determined that no reuse can &e made of the equipment within DOD, 
DARO will report the equipment to GSA for government-wide 
screening, If 

h, In unusual circumstances It may be necessary to withdraw 
equipment, or to chanqe the availability date after the SF 120 has 
been submitted, The reporting activity will immediately notify HQ 
USAF/ACDDA bY telephone, or message, of the extenuating 
circumstances, followed by an amended SF 120 and complete 
Justification for the action, The reporting activity win advise 
any activity that had been designated to receive the ADPE that the 
equipment has been withdrawn or the availability date has changed. 
Appropriate inventory transactions reflecting change in 
availability date or withdrawal from availability win also be 
submitted (see paragraph j3*6c(2) (d)), lg 

15-4. Acquisition of Excess ADPE, The following procedures will 
be used to acquire excess AD»E through the reutliization program 
reqardiess of whether the equipment was advertised on an AF Form 1123 
or DARO Excess ADPE Bulletin, or was identified as the result of 
screening using the DD Form 1851 (OCR)j 2 

a, An requests for excess ADPE, except government-owned PCAM 
and minor items, will be forwarded through command channels to HQ 
USAF/ACDDA accompanied by a DD Form 1149, Requests for 
government-owned PCAM and minor items will be forwarded directly 
to the owning MAJCCM/sOA or DARO, as appropriate, 2a 

b, in addition to the DD Form 1149, the following information 
must be furnishpd when a major item of excess ADPE is requested. 

2 
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(If the request is to replace leased equipment with 
government»owned# only Items l thru 4 are required*)I 2b 

CI) Organization designation of requester, 2bl 

C2) Date required, 2b2 

(3) Statement of intended use, 2b3 

(4) Estimated resource expenditures required for installation 
and use (include additional features required), 2b4. 

(5) statement of benefits, 2b5 

(6) Estimated monthly utilization, 2be 

(7) Facility availability, 2b7 

(8) For leased ADPE each request will be processed through the 
local procurement office and contain a statement that: 2b8 

(a) A sole source determination and finding has been made 
and documented# or 2b8a 

(b) The equipment was selected as a result of a competitive 
solicitation# or 2b8b 

(c) There is a documented determination and finding that 
the equipment represents the lowest overall cost, 2b8c 

c. Request will pe evaluated by HQ USAF/ACDDA# in conjunction 
with the appropriate Air staff functional area(s), to determine 
allocation of excess ADPE to realize maximum potential benefits, 2c 

15-5, Shipping Instructions, The following instructions apply 
wh©n ADpE equipment is Shipped from ope installation to anotheri 3 

a, The shipping organization is responsible for costs incurred 
in transferring ADPE within the Air Force, 3a 

b, The receiving organization is responsible for costs incurred 
in transferring ADPE outside the Air Force, 3b 

c, When government-owned equipment is returned to the vendor for 
rehabilitation prior to an Air Force transfer, the shipping 
organization is responsible for transportation charges to the 
vendor and refurbishment costs, The receiving organization is 
responsible for transportation charges from the vendor to the 

3 
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r e q u i r e d  s i t e .  T h e s e  c o s t s  i n c l u d e d  p a c k i n g ,  h a n d l i n g  a n d  
s t o r a g e ^  i f  a p p r o p r i a t e ,  3 c  

d ,  T h e  s h i p p i n g  o r g a n i z a t i o n  i s  r e s p o n s i b l e  f o r  p a c k i n g  a n d  
c r a t i n g  i n  a c c o r d a n c e  w i t h  v e n d o r  i n s t r u c t i o n s .  A i l  c a b l i n g  a n d  
m a i n t e n a n c e  m a n u a l s ,  i n c l u d i n g  s c h e m a t i c s  a n d  r e l a t e d  d r a w i n g s ,  
w i l l  b e  s h i p p e d  w i t h  t h e  e q u i p m e n t ,  3 d  

e .  T h e  s h i p p i n g  o r g a n i z a t i o n  w i l l  s u b m i t  a p p r o p r i a t e  i n v e n t o r y  
t r a n s a c t i o n s  a n d  w j h  C o m p l y  w i t h  p a r a g r a p h  1 3 - 8 l .  3 e  

1 5 - 6 ,  D i s p o s i t i o n  o f  E x c e s s  A D P E ,  T h e  f o l l o w i n g  p r o c e d u r e s  w i n  
b e  u s e d  t o  d i s p o s e  o f  e x c e s s  A D P E  w h e n  i t  i s  d e t e r m i n e d  t h a t  a l l  
r e u s e  p o s s i b i l i t i e s  h a v e  b e e n  e x h a u s t e d !  4  

a .  P u r c h a s e d  e q u i p m e n t  w i l l  b e  t r a n s f e r r e d  t o  t h e  a p p r o p r i a t e  
P r o p e r t y  D i s p o s a l  A g e n c y  ( P D A }  o f f i c e  i n  a c c o r d a n c e  w i t h  D O D  
4 1 6 0 , 1 9 * !  a n d  D O D  4 1 6 0 , 2 1 m ,  D e f e n s e  D i s p o s a l  M a n u a l ,  T h e  t r a n s f e r  
d o c u m e n t  w i l l  b e  a n n o t a t e d  w i t h  D S A  C a s e  N u m b e r s  a n d  t h e  f o l l o w i n g  
s t a t e m e n t ?  4 a  

" T h i s  e q u i p m e n t  h a s  b e e n  s c r e e n e d  i n  a c c o r d a n c e  w i t h  t . h e  
P r o v i s i o n s  o f  D O D  4 1 6 0 , 1 9 M  a n d  i s  s u r p l u s  t o  t h e  n e e d s  o f  t h e  
G o v e r n m e n t , "  4 b  

b .  N o r m a l l y ,  l e a s e d  e q u i p m e n t  w i l l  p e  d i s c o n t i n u e d  a s  s o o n  a s  i t  
b e c o m e s  e x c e s s  t o  t h e  u s i n g  a c t i v i t y ,  H o w e v e r ,  i n  s o m e  c a s e s  i t  
m a y  b e  a d v a n t a g e o u s  t o  r e t a i n  c e r t a i n  l e a s e d  e q u i p m e n t !  4 c  

( 1 )  I f  m a x i m u m  e q u i t y  h a s  b e e n  a c h i e v e d ,  t h e  M A J C O M / S O A  
C o m m a n d  A D P  p r o g r a m  s i n g l e  M a n a g e r  m a y  c o n s i d e r  a n  i n t r a c o m m a n d  
t r a n s f e r  t o  r e o l a c e  l i k e  l e a s e d  e q u i p m e n t  t o  p r o t e c t  e q u i t y  i n  
t h e  e v e n t  o f  f u t u r e  p u r c h a s e ,  4 c l  

( 2 )  H Q  U S A F / A C D D A  m a y  d e t e r m i n e ,  i n  t h e  c o u r s e  o f  s c r e e n i n g ,  
t h a t  i t  i s  a d v a n t a g e o u s  t o  r e t a i n  s p e c i f i c  l e a s e d  e q u i p m e n t  a n d  
w i n  n o t i f y  t h e  a p p r o p r i a t e  M A J C O M / S Q A  t o  a r r a n g e  a n  
i n t r a g o v e r n m e n t  a g e n c y  t r a n s f e r ,  4 c 2  

4 



Remainder of AF* 300-6 
EAR 19-sJUF-74 13511 30R90 

(J30890) 19»JU^-74 13:11; Title! Authorcs)? Elizabeth A, Riddle/EARj 
Distributions /EK j Sub-collectionsj N1C| Clerxj EAR j 
Origin! <RIDDLE>REST300»6,NLS|9, l9»JUN-74 13:07 FAR f 



T e r m i n a l  i M p  P r o t o c o l  C h a n g e  
A A M  1 9 - J U N - 7 4  1  3  S  5  3  3 0 8 9 2  

P l e a s e  b e  w a r n e d  t h a t  t h e  p r o t o c o l  c h a n g e s  d e s c r i b e d  I n  t h e  A p p e n d i x  
t o  F F C  #  6 3 6  w i l l  n e  i n s t a l l e d  i n  a  f e w  T I P s  o n  F r i d a y #  2 1  J u n e #  a n d  
e v e n t a u l l y  i n  a l l  T l P s ,  P l e a s e  r e v i e w  t h e  b o d y  o f  F F C  #  6 3 6 #  a n d  
e s p e c i a l l y  t h e  l a s t  p a r a g r a p h  o n  p a g e  4 #  f o r  t h e  a p p r o p r i a t e  c a v e a t s ,  
A l e x  M c K e n z i e  ( f o r  t h e  f c e t w o r K  C o n t r o l  C e n t e r )  

1 



Terminal IMP protocol Chancre 
AAM 19-JUM-74 1 3 S b 3 30892 

(J30892) l9«»jUN-74 13:53: Title: Authorises Alex A, McKenZie/AAMj 
Distributions /hhG fopC DC 3 JDB RST JHM2| Sub»Coliectionsi NIC NIG* 
Clerk: AAv.j 
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RJC 20-JUN-74 05iS0 30893 

Wine and cheese party - Charlie Breece - $2f5G per person - Dispia 
Facility - 1700 Hrsf - see Marilyn Rossi X7QQ9, TicXets NIT 22 Jun * 

1 
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(J30893) 20-JON*74 051501 Title! Author(s)5 Roberta J, Carrier/RJC? 
Distributions /DVA RAL WFR EJK DLS RJC HA1* PLD2 DFB JLM FJT TJB2 RFI RBP 
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E J K  2 1 - J U N » » 7 4  1 5 !  0 8  3 0 8 9 4  
M u l t i c s  R e p o r t  

R o g e r *  I  h a d  a  c a l l  f r o m  M a j  B a i l e y  a f t e r  y o u  l e f t ,  H e  c a l l e d  t o  
s e e  i f  y o u  h a d  g o t t e n  h i s  f i l e  o u t  o f  t h e  M U L L t I C S ,  I  t o l d  h i m  y e s ,  
w e  t h e n  c o n t i n u e d  c h a t t i n g  u n t i l  h e  m e n t i o n e d  t h a t  h e  h a d  f o u n d  s o m e  
t y p o s  i n  t h e  c o p y ,  

I  t h e n  a s * r a  i f  t h e y  c o u l d  s e n d  i t  t o  ,  u s  u s i n g  t h e  n e t #  a s  a  m s g .  
H e  g o t  a  L t ,  K a r g e r  o n  t h e  p h o n e  a n d  t h e y  m a n a g e d  t o  s e n d  i t  t o  m e  i n  
a  m e s s a g e ,  I  a m  n o w  a b o u t  o t  t r y  t o  i n m e s  i t  i n t o  t h i s  f i l e ,  

h t  K a r g e r  c a n ,  i n  t h e o r y  b e  s e n t  a  m e s s a g e  a t  
K a r g e r . D r u i d P M t T - H u i t i c s  I  t r i e d  a n d  1  h a v e  o n e  q u e u e d ,  N O T E  t h e  
c a p i t a l i z a t i o n  i s  i m p o r t a n t  s i n c e  t h e  m u l t i c s  w i l l !  n o t  r e c o g n i z e  i t  
I f  t h e  c a s e  i s  n o t  r i g h t ,  

T H E  F I L E  F R O M  B A I L E Y :  

( N O T E  -  B i l l  a z e p k a  h a s  t h e  M u l t i c s  m a n u a l  t °  t e l l  y o u  w h a t  a l l  t h e  
s t r a n g e  c h a r a c t e r s  m e a n  i f  y o u  w a n t  t o  s u b s t i t u t e  N L S  c o n t r o l  
c h a r a c t e r s , )  

1 



MIKE 25-JUN-74 09j27 30896 
notes of a Mark Davies phone call) possible O'Keefe involvement In 
the CMI case (J), 

Mark phoned to tell me about Derek MeCune's can requesting 
permission to set up some conferences for TCTS people using the Phase 
II version, Apparently sen Ho is willing to Pick up the tab for all 
the TCTS usage, (1), Mark was wondering what to charge them for 
usage) he figures that the straight computer usage charge wouldn't 
be enough to cover the inevitable S,E, consulting time that would 
result from a brand new user population, 1 

On the existing CMI case, he had two problem areas 2 

Grant Boyd's (computer center) people are reluctant to have the 
thing written up as two separate cases) they don't want to 
alienate o'Keefe's group# as they have already done on things like 
the outside plant study# which o'Keefe yanked back into his own 
shop after hearing about it, If the computer could be purchased 
instead of leased# the expense part of the case would be below the 
S100K maximum figure# over which Anderson's signature is needed on 
the authorization, 2a 

Alternatively# if we could get someone else to take the 
development work (instead of the BNR eomp, center)# then Boyd 
would be off the hook, (It's clear to Mark and I that the 
resident CMI whiz, Hillary# Would have to c0ntln«e to work with 
whoever ends up doing the development work,) Nissar and Mark 
talked about the possiblity of lettng o«Keefe*s group do the 
development) Nissar said he*d bring it up with DMA on his return 
(July 3), it seems extremely unlikely that we'd ask O'Keefe to 
get Into bed with us on this aspect of CAMS, while at the same 
time ignoring him on the offieewi aspects, 2b 

1 



More info on CAI/Nis demonstration, 

I 

EJK 25»JUN*74 14147 30898 

I called Sylvia Mayer (478*3615) to discuss briefly the effort on 
Computer Aided Instruction for NDS, C17 Jun 74 1630) 1 

I told her the following! la 

I had reviewed Daura Gould's report and I felt that the work 
was very promising, i«l 

There is a line*ltem to cover her work in the program we are 
putting together for the coming year, However, even though the 
item is there it still has to survive the culling process of 
Program reviews, la2 

we would like to get together with her and the BB&N people for 
a discussion of theri progress and plans and a demonstration# 
and that we would prefer that this be done at RADC, The reason 
for doing this at RADC is that the people who would go to BB&N 
would be Mcnamara# Stone# and/or Kennedy, None of these three 
needed convincing of the overall value of the work, If the 
demonstration were at RADC then she would have a chance to show 
it off to Tomainl# Barnum and Col, Krutz, la3 

She told mei lb 

She's very happy that we like the work done to date, and that 
we are at least considering furtther support, Ibi 

She'd lov® t° demonstrate it t® us at RADC# but would prefer 
BB&N, However# in viey of th« *#ct tp«t spe'd gam little 
yardage by showing their progress to people who already liked 
it# she'd certainly consider coming to RADC if it is 
technically feasible to give a demonstration over the Net, lb2 

She'll cheek with Dr, Mario C, Grignetti* the principal 
investigator# and let me know ASAP, le 

Dr, Sylvia Mayer called me (18 May 74 10003 in response to my call, 2 

She told met 2a 

She spoke to Dr, Grign?ttl# and he assured her that the 
demonstration equid# of Course# be given usin? the ARPA net, 2ai 

She wanted to know if we wanted them to stay at BB&N while we 
went on-line at RADC for the demonstration# or did we prefer 
that they come to RADC, Either could be done, 2a2 

She suggested the second week in June as the most reasonable 

1 



EJK 23<F JliN«74 14 # 47 30898 
More info on CAI/NLS demonstration, 

time for this visit# since B8&N was only now in tne process of 
getting their program on-line and available to the net, 2a3 

I told her the following! 2b 

The demonstration should be at RADC, 2bl 

The second wee)c in July was not unreasonable, but I would have 
to check the availability of key people 2b2 

Friday, 21 Jun, should be the day for more definite discussion 
of the time and other details of the visit, 2b3 

There was some discussion of who at RADC likes the work they are 
doing, why we have a line item in, what do we see as the future of 
NLS, what is RADC'S relation to ARPA and the National Software 
works??? etc, 1 pleaded ignorance, without lying, on most of 
these questions, 2c 

I CALLED SYLVIA, 25 JUN 74 1600 AND SHORTLY THEREAFTER SHE RETURNED 
THE CALL, 3 

THEY (BOLT BARANEK & NEWMAN) PLAN ON GIVING US THE DEMO ON 10 JULY 
74, OUR OPTION AS TO THE TIME SINCE THEY WILL GET IN THE NIGHT 
BEFORE ANYWAY, 3a 

DR, GRIGNETTI SAYS THAT THE SYSTEM IS WORKING FINE AND THEY ARE 
ANXIOUS TO GIVE THE DEMONSTRATION*, 3b 

I SUGGESTED THAT ABOUT ONE HOUR WOULD BE GOOD FOR A FORMAL 
DEMONSTRATION BUT THAT THEY SHOULD ALLOW A CONSIDERABLY LONGER 
TIME FOR PEOPLE TO "TRY" THEIR SYSTEM', THEY WILL USE ONE HOUR AS 
A STARTING GOAL, 3c 

REQUEST THAT YOU REVIEW YOUR SCHEDULE AND YOUR INTERESTS AND PROVIDE 
ME WITH ANY SECOND THOUGHTS, EITHER ON THE SYSTEM, IN PERSON, OR BY 
PHONE X3857, 3827 OR 7834, (OR YOU CAN LEAVE ME A NOTE OR TELL 
SOMEONE ELSE,) 4 

2 



NWG/RFC# 64b 
Network:  S tandard  Data  speci f ica t ion syntax 

DHC 26-JUN»74 13 |  43 30899 

Network Working Group 
Request  for  Consents j  645 

NIC t  30899 
ObSOletes j  RFC « 615 (NIC f t  21531)  

D,  Crocker  (UCLA*NMC) 
28 JUN 74 

Network s tandard  
Data  speci f ica t ion Syntax 

1  

INTRODUCTION 2  

TOis  document  de f ines  the  bas ic  components  o f  a  Network  s tandard  Data  
Speci f ica t ion (NSDS) syntax,  A NSDS i s  in tended to  provide  a  
mechanism for  speci fy ing a l l  the  a t t r ibutes  of  a  col lec t ion of  b i t s ,  2a  

The def in i t ion  of  a  complete  NSDS syntax i s  expected to  require  an 
extended ef for t ,  Therefore  the  in i t ia l  scope of  th is  document  has  
been const ra ined to  provide  only  a  bas ic  syntact ic  environment ,  2a l  

In  order  to  demonst ra te  a  speci f ic  use  for  the  NSDS,  th is  document  
a lso  provides  the  complete  syntax for  speci fy ing tpe  PATHNAME 
a t t r ibutes  of  a  col lec t ion of  b i t s ,  to  the  level  of  a  f i le ,  Addi t ion 
of  new subparameters  should  not  be  d i f f icul t ,  2b 

In  th is  context#  "pathname" refers  to  tha t  informat ion which 
speci f ies  the  LOCATION of  a  col lec t ion of  b i t s ,  2bl  

The pathname syntax i s  essent ia l ly  the  same as  tha t  proposed in  
RFC 615 (NIC 21531,) ,  Modif ica t ions  were  made in  order  to  
a l low for  graceful  addi t ion  of  o ther  f i le  a t t r ibutes  ahd to  
opt imize  use  by humans and by pr 0 cesses ,  2b2 

I  would  l ike  to  thank Jon Pas te l ,  Jer ry  Popek,  Vint  Cerf ,  J im White ,  
Char l ie  Kl ine ,  Buz Owen# Ken Pogran,  Jer ry  Burchf ie l  and Tom Boynton 
for  the i r  suggest ions ,  2C 



N W G / R F C #  6 4 5  D H C  2 6 < p O U N * 7 4  1 3  |  4 3  3 0 8 9 9  
N e t w o r k  s t a n d a r d  D a t a  S p e c i f i c a t i o n  s y n t a x  5 2 3  

H U M A N  A N D  M A C H I N E  F A C T O R S  3  

S i n c e  c o m p u t e r s  t e n d  t o  p r e f e r  m o r e  h i g h l y  s t r u c t u r e d  e n v i r o n m e n t s  
t h a n  d o  h u m a n s #  a s p e c t s  o f  t h e  N S D S  s y n t a x  a r e  p e r m i t t e d  t o  b e  
d i f f e r e n t  f o r  c o m p u t e r s  t h a n  t h e y  a r e  f o r  h u m a n s ,  S p e c i f i c a l l y !  3 a  

F o r  c o m p u t e r s  ( h i g h l y » s t r u c t u r e d  m o d e ) #  k e y w o r d  f i e l d s  a r e  f i x e d  
l e n g t h  a n d  t h e  v a r i a b l e » l e n g t h  d a t a  s u b f i e l d s  a r e  p r e f a c e d  b y  a  
b y t e  c o u n t ,  A d d i t i o n a l l y  i n  h i g h l y  s t r u c t u r e d  m o d e #  t h e  p o s s i b l e  
c o n t e n t s  o f  d a t a  s u b f i e l d s  m a y  b e  m o r e  c o n s t r a i n e d  t h a n  f o r  t h e  
s e p l p s t r u c t u r e c i  m o d e ,  x  3 a i  

F o r  h u m a n s  ( s e m i * s t r u c t u r e d  m o d e ) ,  k e y w o r d  s u b f i e l d s  a r e  v a r i a b l e  
l e n g t h  a n d  d a t a  s u b f i e l d s  a r e  s u r r o u n d e d  b y  d e l i n i e t e r  c h a r a c t e r s ,  
A  k e y w o r d  m u s t " b e  l o n g  e n o u g h  t o  d i s t i n g u i s h  i t  f r o m  o t h e r  
k e y w o r d s ,  T h a t  i s #  p a r t i a l » n a m e  s p e c i f i c a t i o n  i s  p e r m i t t e d ,  3 a 2  

S T R U C T U R E  O F  T H E  G E N E R A L  S Y N T A C T I C  E N V I R O N M E N T  4  

O v e r v i e w !  4 a  

A  N S D S  i s  p r e f a c e d  b Y  o n e  o r  t w o  p e r c e n t  s i g n s #  f o l l o w e d  b Y  a  s e t  
o f  f i e l d s  s u b j e c t  t o  c o n t e x t * f r e e  i n t e r p r e t a t i o n #  a n d  t e r m i n a t e d  
w i t h  a  s p a c e ,  P a t h n a m e  f i e l d s  p r e c e d e  a n y  o t h e r  f i l e  a t t r i b u t e  
s p e c i f i c a t i o n s ,  4 a l  

T h e  B N F t  4 b  

< N S D S >  i j =  < f l a g >  « p a t h >  < o t h e r s t u f f >  < s p >  4 b l  

< f l a g >  : : =  %  /  % %  4 b 2  

< p a t h »  s i a  p a t h n a m e  f i e l d s #  a s  d e s c r i b e d  b e l o w ,  4 b 3  

< o t h e r s t u f f >  8  5  =  f i e l d s  f o r  s p e c i f y i n g  d a t a  s t o r a g e  a n d  a c c e s s  
c h a r a c t e r i s t i c s #  t o  b e  d e f i n e d  l a t e r ,  4 b 4  

< s p >  ! i a  s p a c e ,  4 b 5  



NWG/RFC# 645  D H C 2 6 - J U N - 74  13143  30899  
N e t w o r k  S t a n d a r d  D a t a  S p e c i f i c a t i o n  s y n t a x  C 3 J  

C o m m e n t s !  

T h e  < n a g »  i n d i c a t e s  e s c a p e - t o - N S D S » s y n t a x ,  O n e  p e r c e n t  s i g n  
i n d i c a t e s  s e m i - s t r u e t u r e d  s y n t a x #  t w o  i n d i c a t e  t h a t  
h i g h l y - s t r u c t u r e d  s y n t a x  i s  b e i n g  u s e d ,  4 c i  

O n l y  < f l a g »  m u s t  b e  c o n s i d e r e d  i n  r e l a t i o n  t o  a r t y  h o s t ' s  
c u r r e n t  s y n t a x ,  i t  i s  n o t  c u r r e n t l y  K n o w n  t o  c o n f l i c t  w i t h  a n y  
h o s t ' s  s y n t a x ,  4 c l a  

E x c l a m a t i o n  m a r k  C I )  i s  t h e  o n l y  o t h e r  c h a r a c t e r  t h a t  s e e m s  
p e r m i s s i b l e  ( o n  t h e  a s s u m p t i o n  t h a t  t h e  c h a r a c t e r  s h o u l d  b e  
a  g r a p h i c ) ,  i t s  u s e  w o u l d  c a u s e  m i n o r  p r o b l e m s  a t  M u l t i c s f  
b u t  m o r e  i m p o r t a n t l y  a s  a  g r a p h i c #  i t  i s  t o o  s i m i l a r  t o  t h e  
n u m e r a l  " i " ,  4 c i a l  

T h e  b a s i c  ( h i g h e s t - l e v e l )  s y n t a x  f o r  i n d i v i d u a l  < p a t h >  a n d  
< o t h e r s t u f f >  f i e l d s  i s  t h e  s a m e ,  a s  d e f i n e d  b e l o w ,  T h e  r e m a i n i n g  
l o w e r - l e v e l  s y n t a x  ( i n c l u d i n g  p e r m i s s i b l e  K e y w o r d s  a n d  d a t a  
s u b f i e l d  c o n t e n t s )  f o r  < o t h e r s t u £ f >  f i e l d s  i s  l e f t  f o r  l a t e r ,  4 c 2  

B A S I C  U N I T S  O F  S U B S T R U C T U R E  5  

O v e r v i e w !  5 *  

A  s e m i - s t r u c t u r e d  f i e l d  b e g i n s  w i t h  a  v a r y l n g - l e n g t h  d e s c r i p t o r ,  
T h e  d e s c r i p t o r  i s  f o l l o w e d  b y  a  v a r y i n g - l e n g t h  d a t a  s u b f i e l d ,  
w h i c h  i s  s u r r o u n d e d  b y  d e l i m e t e r  c h a r a c t e r s ,  S a l  

H i g h l y - s t r u c t u r e d  f i e l d s  h a v e  f i x e d - l e n g t h  d e s c r i p t o r s ,  f o l l o w e d  
b y  a  d a t a  b y t e - c o u n t #  f o l l o w e d  b y  t h e  d a t a ,  5a2  

B N F  f o r  i n d i v i d u a l  f i e l d s !  S b  

< f i e l d >  !  1  =  < m a c h i n e >  /  < h u m a n >  Sbi  

< m a c h i n e >  •  !  =  < s t r u - f i e l d >  /  < s t r u « f i e i d >  < m a c h i n e >  5b2  

< s t r u - £ i e l d >  i  !  *  < s t r u - k e y >  < c o u n t >  < d a t a >  5b3  

< s t r u - K e y >  1  !  =  4 - e h a r a c t e r  f i e l d  d e f i n i t i o n  K e y w o r d )  s ee  
b e l o w ,  5b4  
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< c o u n t >  ! : =  o n e - b y t e  b i n a r y  c o u n t  o f  n u m b e r  o f  b y t e s  o f  
< d a t a > ,  S b 5  

< h u m a n >  : 5  =  < h - f i e i d >  /  < h * f i e i d »  < h u m a n >  b b 6  

< h » f i e i d >  » s =  < h - k e y >  < h - r e s t >  5 b 7  

< h » k e y >  J J S  v a r i a b l e - l e n g t h  f i e l d  d e f i n i t i o n  k e y w o r d }  s e e  
b e l o w ,  5 b 8  

< h - r e s t >  : i =  < i - d e l i m >  < d a t a >  < r - d e l i m >  
/  < i » d e i i m >  < d a t a >  < r » d e i i m >  < h » r e s t >  5 b 9  

< l - d e l i m >  s }  =  a n y  n o n - a l p h a b e t i c  p r i n t a b l e  c h a r a c t e r  t h a t  i s  
n o t  i n  t h e  s u c c e e d i n g  < d a t a >  s u b f i e l d  a n d  t h a t  
i s  a c c e p t a b l e  t o  t h e  o b j e c t  s i t e ,  F o r  v i s u a l  
a e s t h e t i c s  a n d  t o  f a c i l i t a t e  h u m a n  p a r s i n g ,  
a n y t i m e  < l - d e l i m >  i s  a  l e f t - b r a c k e t  c h a r a c t e r  
( < ,  t #  ( ,  ( 3 ,  < r » d e l i m >  m u s t  b e  t h e  
c o m p l e m e n t a r y  r i g h t « b r a c k e t  c h a r a c t e r  C > ,  3 ,  ) ,  
> ) ,  5 b i o  

< r - d e l i m >  « i =  e i t h e r  1 )  t h e  s a m e  c h a r a c t e r  a s  < l - d e i i m >  o r  2 3  
i t  t h e  < i - d e l l m >  c h a r a c t e r  i s  a  l e f t * b r a c k e t  
c h a r a c t e r  ( < »  ( ,  C ,  < )  t h e n  i t s  c o m p l e m e n t a r y  
r i g h t » b r a c k e t  ( > ,  3 ,  ) ,  > 3 ,  5 b l l  

< d a t a >  t  * s  a n y  s e q u e n c e  o f  c h a r a c t e r s  a c c e p t a b l e  t o  t h e  
o b j e c t  s i t e ,  T h i s  i s  t h e  a c t u a l  d a t a  s u b f i e l d  
w i t h  t h e  f i l e ,  d i r e c t o r y ,  d e v i c e  ( o r  w h a t e v e r !  
a t t r i b u t e  v a l u e ,  5 b i 2  

E l a b o r a t i o n }  5 c  

C a s e  i s  i r r e l e v a n t  t o  t h e  s y n t a x ,  t h o u g h  s o m e  s i t e s  w i l l  c a r e  
a b o u t  c a s e  i n  < d a t a >  s u b f i e l d s ,  5 c l  

T h e  k e y  ( < s t r u « k e y >  o r  < h - k e y > 3  i n d i c a t e s  w n a t  p a r t  o f  t h e  N S Q S  
t h e  n e x t  < d a t a >  s u b f i e l d  r e f e r s  t o ,  5 c 2  

< R » d e l i m >  a n d  < l » d e i i m >  a r e  u s e d  t o  d e l i m i t  t h e  b e g i n n i n g  a n d  e n d  
o f  t h e  < d a t a >  s u b f i e l d ,  5 c 3  

< F i e l d s >  f o r  p a t h n a m e s  A R E  o r d e r  d e p e n d e n t ,  b u t  d e f a u l t e d  o n e s  m a y  
b e  o m i t t e d ,  T h e  o r d e r  i s  a s  i n d i c a t e d  f o r  < K e y > s ,  b e l o w ,  T h a t  
i s ,  N e t w o r k ,  H o s t ,  , , ,  S i t e p a r m ,  5 c 4  
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Keywords are used* even though pathname attributes are ordered# 
to facilitate the addition of new fields and to be consistent 
with the syntax for <otherstuff> fields which are expected to 
be unordered/ 5c4a 

<Fleld>s or <h-rest> subfieids may be repeated, as permitted by 
the object site, A series of <B«rest> subfieids# without any 
<h-key> subfieids is interpreted as a series of <h-fleld>s with 
identical <key>s, 5c5 

Also# note that since the syntax does not constrain the 
contents of <data> subfieids, compound names within a single 
<data> subfield are allowed, The delimeter used to separate 
names within a <data> subfield must be different from 
<l-delirr>/<r-aelim> and the same as that used at the object 
site, since that is the only site which will be able to 
interpret the <data> subfield, 5c5a 

The validity of any combiniation of <field>s is entirely 
site-dependent, For example, if a site will accept it, an NSDS 
with a Host field, and nothing more, may be permissible," 5c6 

The validity of <oata> subfieids' contents Is generally 
site-dependent, Some exceptions are noted below, 5C6 

PATHNAME ATTRIBUTES AND VALUES 6 

The basic syntax does not need to be altered, to create the ability 
to specify pathnames, oniy <*ey> values need to be defined, 

6a 

Definition of Pathname <key>si 6b 

The keyword for semi-structured mode is given first, foliowed by 
the keyword for highly-structured mode, if different, For 
highly-structured mode, keywords that are less than four 
characters should be padded with blanks at the right, 

NET 

Semi 

NETWORK 

HOST 

PERIPHERAL PERI 

Highly Meaning 

Reference to the network (e,g,, ARPA) 
connected to the HOST that contains or will 
contain the collection of bits, 

Reference to host machine that contains or 
will contain the collection of bits. Also see 
section on "Numbers", 

Peripheral device being referred to, 

6bi 

6b2 

6b3 

6b4 

6bS 
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VOLUME—ID VOL 

DIRECTORY DIR 

FILE 

TYPE 

VERSION VER 

SITEPARM SITE 

The volume (e,g,# specific tape reel or disk 
pack) associated with the named peripheral 
device( 6b6 

Name of directory which contains a pointer to 
the entity (directory or filename) specified 
in the following <field>, bb7 

Basic name of the file (data set), 6b8 

Optional modifier to filename, (Tenex calls 
it the Extension,) 6b9 

Optional third part to basic filename. 
Usually used to distinguish updated files, 
The <aata> subfield will usually contain a 
number, 6bi0 

A parameter, such as an access specification 
or account number# peculiar to the object 
site, The contents of the <data> subfield 
must serve to identity what Siteparm is 
involved, Each site will be responsible for 
defining the syntax of Siteparm <data> 
subfields it will accept, Note that the 
SITEPARM field allows specification of other 
than pathname data (e,g,, access and account 
number), 6bli 

Some reserved PERIPHERAL <data>si 6C 

The alternate forms are merely for typing convenience and are not 
related to the semi/highly structure modes, 

DISK or DSK i 

ONLINE Or ONLt 

TAPE or TAP| 

TAPE? or TP7 j 

TAPE9 or TP9I 

DECTAPE or DEC! 

Immediate# direct«access secondary 
storage, 

Whatever lmmediately«accessible 
(measured in fractions of a second) 
storage the user accesses by default) 
usually disk, 

Industry"compatible magnetic tape, 

7wTraek industry compatible tape, 

9«Traclc industry compatible tape, 

DEC Tape, 

6el 

6C2 

Bc3 

6c4 

6c5 

6C6 

6c7 
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OFFLINE or OFF? 

LINE-PRINTER or LPT! 

DOCUMENTOR INTER OR DOC? 

PAPER^TAPEUREADER or PTRt 

PAPER-TAPE-PUNCH or PTPI 

CARD-PUNCH OR PUN? 

CARD-READER or RDR? 

OPERATOR or CPR? 

CONSULTANT or CON? 

Any tertiary storage? usually tape# 
though "devices" like the Datacomputer 
are permissible, The user should 
expect to wait minutes or hours before 
being able to access OFFLINE files, 6c8 

Any available line»printer, 6c9 

Upper/lower case line printer# 
preferably with 8 1/2" X 11" unlined 
paper, 6cJ0 

Paper tape reader, 6C11 

Paper tape punch, 6cl2 

Standard SOwcolumn card punch, 6cl3 

Standard 80«column card reader, 6ci4 

System Operator's console, 6cib 

0n»line consultant, 6ci6 

DEFAULTS FOR PATHNAME <DATA> SUBFIELDS? 6d 

Often# the appropriate default win be the jastwused vaiue, 
However# defaults will generally be context dependent, 
Consequently, the following defaults are offered only as 
guidelines ? 

Network? ARPA, 

Host? The host interpreting the NSDS. 

Peripheral? ONLINE (DISK), 

Volume-id? Catalogued system space, 

Directory? The user's current "working" directory# usually set 
by the logon process, 

Filename? None, 

Type? None, 

Siteparm? None, 

6dl 

e>d2 

6d3 

6d4 

6d5 

6d6 

6d7 

6d8 

6d9 
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N U M B E R S  7  

T h e  f o l l o w i n g  s c h e m e  i s  r e c o m m e n d e d  f o r  s p e c i f y i n g  n u m b e r s  i n  
< h * £ i e l d >  d a t a  s u b f i e l d s ;  7 a  

A  s e q u e n c e  o f  n u m e r i c  c h a r a c t e r s #  o p t i o n a l l y  f o l l o w e d  b y  a  
c h a r a c t e r  i n d i c a t i n g  t h e  r a d i x ,  T h e  d e f a u l t  r a d i x  i s  t e n ,  " H "  
i n d i c a t e s  h e x a d e c i m a l ;  " 0 "  ( o h )  i n d i c a t e s  o c t a l ;  " B "  i n d i c a t e s  
b i n a r y ;  a n d  ( g r a t u i t o u s l y )  " D "  i n d i c a t e s  d e c i m a l ,  7 a l  

I n  < s t r u » f i e l d >  d a t a  s u b f i e l d s #  t h e  n u m b e r  s h o u l d  b e  p u r e  b i n a r y ,  
T h e r e f o r e ,  r e f e r e n c e  t o  a  h o s t  o n  t h e  A r p a n e t  w o u l d  r e q u i r e  o n e  8 * b i t  
b y t e ,  7 b  

G E N E K A U  C O M M E N T S  8  

T h e  s y n t a x  i s  i n t e n d e d  t o  b e  a d e q u a t e  f o r  a l l  h o s t s #  s o  a n y  g i v e n  
p o r t i o n  o f  i t  m a y  b e  i n a p p r o p r i a t e  f o r  a n y  g i v e n  h o s t #  8 a  

A  s i t e  i s  e x p e c t e d  t o  p e r m i t  s p e c i f i c a t i o n s  i n  a  g i v e n  f i e l d  i f f  
t h a t  s i t e  a l r e a d y  h a s  a  w a y  o f  a c c e p t i n g  t h e  s a m e  i n f o r m a t i o n ,  8 a l  

H a v i n g  t w o  m o d e s  o f  s p e c i f i c a t i o n  ( h i g h l y *  a n d  s e m i « s t r u c t u r e d )  
m a y  p r o v e  t o  b e  u n n e c e s s a r y ,  T h e y  a r e  d e f i n e d  h e r e  m e r e l y  a s  a  
c o n v e n i e n c e  f o r  e x p e r i m e n t a t i o n ,  8 a 2  

I  b e l i e v e  t h a t  m o d i f i c a t i o n s  t o  t h e  s y n t a x  w i l l  b e  g r a c e f u l  
a d d i t i o n s ,  r a t h e r  t h a n  w h o l e s a l e  r e d e s i g n #  a " d  t h u s  C a h  b e  d e f e r r e d  
f o r  a  w h i l e ,  c u r r e n t l y #  a n y  u n d e f i n e d  a t t r i b u t e s  m u s t  b e  s p e c i f i e d  
i n  a  s i t e p a r m  f i e l d ,  8 b  

T h e  f i r s t  v e r s i o n  o f  t h e  s y n t a x  w a s  a  m i *  o f  T e n e x  a n d  M u l t l c s  
c o n v e n t i o n s ,  T h a t  i s ;  8 c  

( N e t w o r k ) ( H o s t J  P e r i p h e r a l ; 0 1 r e e t o r y > F i l e n a m e , T y p e ; S i t e p a r m  8 c I  

T h o u g h  v i s u a l l y  m o r e  a t t r a c t i v e  a n d  g e n e r a l l y  q u i c k e r  t o  t y p e ,  i t  
l a c k s  e x t e n s i b i l i t y ,  F o r  e x a m p l e ,  a d d i n g  v e r s i o n  n u m b e r  a s  a  
s t a n d a r d  f i e l d  w o u l d  b e  d i f f i c u l t ,  8 d  

I t  i s  a s s e r t e d  ( c o n c e d e d )  t h a t #  a s  l o n g  a s  e x t e n s i b i l i t y  i s  k e p t  a s  a  
d e s i g n  g o a l #  n o  s t a n d a r d i z e d  ( s e m i » s t r u c t u r e d )  s y n t a x  w i n  b e  a s  
p l e a s a n t  t o  u s e  a s  c u r r e n t l y  e x i s t s  o n  s o m e  s y s t e m s ,  8 e  
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SOME SAMPLE PATHNAMES 

Pathnames in NSDS that occupy more than one line, below, do so only 
because they are too long for a single line* Bracketed numbers 
(etg,, <8>) indicate a single byte with the number as its decimal 
value, Blanks (spaces) are indicated by <sp>, 

My message file at ISI (<DCR0CKER>MESSAGE,TXT»P77Q4Q4)» 9& 

Semi-structured 9hi 

%H[ISI3D<DCHOCKER>F(MESSAGE>TCTXT)S/P77 0404/<Sp» 9b i a 

Highly-structured 9h2 

%%H0ST<i><86>DIR<spX8>DCR0CKERFILE<7>MESSAGETYPE< 3>TXTSITE<7>P 
770404<Sp> 9fc2a 

ARPG61,LAD,DOCUMENT at UCLA-CCN, (Note the use of multiple Directory 
£ieids)i 9<* 

semi-structured 9ci 

%H(65)DIFCARP061)CLADJF(DOCUMENT)<sp> 9cla 

Highly-structured 9c2 

%%HOST<l><65>DIR<Sp><6>ARP06lOIR<sp><3>LAOFILE<8>DQCUMENT<SP> 9c2a 

>udd>CompNet>Map>Mail at Mit-MUlties, (wote that the initial NSDS 
Directory <data> subfield is empty, in keeping with MUltics* method 
of starting at the top of its directory structure)! 9d 

semi-structured 9di 

%H(540)DlUDIludd) [CompNet)D(Map)FIL(Mail)<SP> 9dU 

Highly-structured 9<J2 

%%H0ST<i><44>DIR<sp><0>DIR<sp><3>uddDIR<sp><7>CompNetDIR<sp><3> 
MapFILE<4>Mail<sp> 9<*2a 
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Presumably we will enter the new year with an operating minl-»based 
conferencing system, we expect that the initial conference pacKage 
on the mini will be almost identical to the current phase II package, 
It is with this in mind that we would like to see the following 
modifications made (.assuming, of course, that these suggestions are 
compatible with the"development requirements identified by you and 
Hillary as this current 1974 case(s) develop), 1 

provision for full*duplex operation la 

This would permit you to enter messages without having to wait 
for tne computer to prompt you for the next line: also* you 
would be able to provide prompts to the commands as they were 
entered from the Keyboard (ie, if you type "EM as a command, 
the system would echo "Edit": this would help novice users 
considerably), lal 

provision for a private w0rk space tor individual conferees lb 

Murray approached this idea (which is the key to the Engiebart 
approach to "intellect augmentation" when he suggested the 
capability of starting a message, leaving the conference, and 
then coming back at a later date to 1,) complete the message, 
and 2f) enter it into the conference proceedings, Ibl 

With this capability# you would be able to prepare several 
messages at one time, and distribute them to selected 
conferences at later dates: also, you would be able to enter a 
series of messages (memos# letters# minutes of meetings# 
agendas# etc,) in this same workspace for your won use, lb2 

provision for entry of messages or other text from some sort of 
offwline medium 1c 

We believe that this is essential if a number of different 
users with access to different man*maehine interfaces are to 
communicate productively, The particular mode of of£«line 
entry is not so important: as a matter of fact# you would 
probably want the software routine to accept input from either 
paper tape, cards, or mag tape (reel or cassette), This would 
permit us to distribute messages to you easily and routinely, 
without having to prepare separate copies just for you, Also, 
other people working with text editing systems could submit 
parts of their work for review by other members of their 
conference, lcl 

Additonaliy, we hope that you will continue your consulting 
relationship with Murray, thus maintaining what we believe to be the 

i 
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