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INTRODUCTION TO L10 

sec~1on 1. INTRODUCTION TO L10 

Introduction 

This document describes a subset of the L10 pro~ramminR 
language used at ARC on the PDP10. The language contains 
Borne high level features tor operations Buch as string 
analysis and manipulation which are implemented in the 
langUage as calls on library routines. In addition. L10 
has basic constructions SUch &8 local variables which have 
been particularlY useful. The L10 compiler ~aB written 
using the compiler-compiler system Tree Meta. 

The SUbset presented is Offered primarily to satisfy the 
needS of the nOVice programmer interested in producing 
UBer programs for Use in the analyzer for~&tter system 
of the NlS portraYal generator. 

The portraYal generator, its NLS relative the sequence 
renerator, and the NLS commands used to compile Users' 
programs and establish them as the filters used by the 
system are described in Section 7 and 6 below. 

3 

3. 

3.1 

3&1& 

3 a1b 

L10 Pro~rammin~ Guide section 1 {c&£e 7] 
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cuNVENTIONS USED IN DESCRIPTION OF Ll0 

The following conventions (syntax) are used in the 
description of the features at L10. 

If there 1s more than one alternative allowed 1n any 
syntax rule, they are separated by slashes (/). 

Each alternatiVe consists of a sequence of elements. 

All elements 1n the sequence must occur 1n the apecified 
order. 

Any element enclosed in square brackets, [ and }, 18 
optional. 

The elements may be any Of the following: 

the name of a rUle; 

a callan a basic reco~nlzer which testa the input 
for one of the tOll owing 

ID reco«nizes a lower case iaentifier, 

HUM - reco~nlze8 a number, 

3b 

3bl 

3bl0 

3bl0 

3blc 

3bl0 

3ble 

3blel 

3ble2 

3bl.2. 

301.2b 

sa recocnlzes a strine enclosed 1n quotes ("I, ]ble2c 

SRI - reco~nizes a single character 
preceded bY an apostroohe (I) 

CHR - recognizes any character; 

a string enclosed in quotes ("); 

a Bin~le character string 1n~icate~ bY an apostrOPhe 
(I) followe~ bv the character; 

3bl.20 

3bl.2. 

3bl.3 

a list Of alternatives enclosed in oarentneses; 3ble5 

a dollar sign (al followea bY an element, which means 
an arbitrary number of occurrences (inclUding zero) 
of the element. 3ble6 

comments are enclosed in percent s1gns (i) and may De 
embedded anywhere 1n the rule. 

L10 Procramm1n~ Guide S.ction 1 {page 8/ 
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DE!' INITIONS 

l.dent,1:tie-r 

a symbolic name used to ident.ity procedures, executable 
st.at.ement.s, and variables. (~hen Used t.o identity 
executable statements, identifiers are referred to as 
labels.) In LlO identifiers consist of any number of 
lowercase letters andlor digits the first. of wnich must 
be a letter. 

label 

an executable statement identifier enclosed 1n 
parentheses and followed immediately by a COlon. 

variable 

an identifier Which represents a Quantity whose value 
was preViOUSlY defined, is not Yet defined, or maY 
change t.hrou«h the course ot the prorram. LlO variables 
must be eXPlicitly defined in program declaration 
statements, in procedure argument lists or LOCAL 
statements, or must be available as NLS ~lobalB. 

inc1exec1 variable 

a mUlti-element variable or array_ L10 permits arraYs 
of one c1imension only. 

.3c 

3cl 

3cl& 

3c2 

3c2a 

3c3 

)c3a 

3c4 

3ch-a 

glObal 3c5 

pertaining to a variable whose ac1dreB~ in memory i8 
known and accessible throulhout all parts of a program. 
Q10bal Variables maY be c1eclared in a pro~ram or be HLS 
globals, which the NLS environment defines and which are 
valid for any L10 program. Through the compiler's 
knowledge Of the corresponc1ence between the identifier 
anc1 the memory address (contained in the system symbOl 
table), the contents of the memory cell maY be changed 
bY program instructions. lcSa 

local 3c6 

pertaining to a Variable whose adareSB in memory i8 
known onlY to a specific portion of a prorram, i.e., 
local to a procedure. 

L10 programming Guiae Section 1 {page 10} 
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const.ant. 

a program element. whose value remains unChanged throU~h 
t.he programming process. A constant maY be a number or 
literal text (string). 

st.ring 

a variable or const.ant con8ist1n~ of any number of 
cnaracters enclosed in double Quotation marks or a 
single character preceded by a Single Quotation mark. 

comments 

information enclosed in percent signs (%l which may 
appear anYWhere in the program ana are ignOred when the 
program is compiled ana executed. 

307 

307a 

30b 

3C9 

expression lelO 

in general, any variable, constant or combination Of 
these joined oy operators. LI0 also prOVides Borne 
special expreSSion constructions that are peculiar to 
L10. An expression always haB a value. 3clOa 

statement 3cll 

the basic unit of LIO procedures. LIO st~tements maY 
consist of many parts: expressions, L10 reserved wordS, 
o~her statements, etc. Unlike ~xpressions. statements 
dO not necessarily have values. L10 statements may be 
labeled or unlabeled. 3ella 

execute "ie12 

to carry out an instruction or "run~ a Dro~ram. 3c12a 

L10 Programming Guiae Section 1 {pa.e 11J 
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Section 2. PROGRAM STRUCTURE AND PROCEDURES 

Introauct1on 

The structure ot an LI0 program is ALGOL like in its blOCk 
arrangement. The formal syntax eQuations for the structure 

4 

4a 

of LI0 USer pro~rams described below are: 4~1 

program = header iparts I'FINISH"; 

header • "PROGRAM" ID; 

Where ID is the identifier of the first. procedure to 
be executed . 

parts = procedure I declare: 

proceQure = I ( ID I) uPROCEDURE" [I ( arli!:11st. ') 1 I; 
bOdy; 

arglist = ID S{'. ID); 

bOdY • 

45 ("LOCAL" loed I; I "REF" iOlist I;) 
labele<i i (I; labeled) IIEND." ; 

labeled. (I (ID") ; til statement.; 

1dlist • ID $(',ID); 

declare = (decl/ext/equ/re~dec/record/p~dec/refd) , .. 
" 

4ald. 

4alO 

4.1 bl 

Ital£l 

4a1< 

4alh 

4a11 

decl I: "D:t:CLARE II [" EXTERNAL") 4&1.1 

(field I strin~ I t~ I stor~s I items); 4aljl 

loed c 4alk 

"STRING" IBtr $ (I, lstr) I 
"TEXT""POINT~Rt' iOlist I 
loco a(l, loco); 4a1kl 

lstr •• tD I [ NUM I J; 4a11 

L10 Programming Guide Section 2 [pa~~ 131 
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NUM eives the maximum len~th of the local string 
being declared 

loco & .ID (' [ .NUM 'll; 

Local declaration of an array at NUM words or a 
simple variable 

L10 Programming GUide Section 2 (page 14J 

4&111 

4.1m 

h.alml 

I 



, , 

) 

) 

) 

ARC 4 APR 72 9246 
PROGRAM STRUCTURE AND PROCEDURES 

USER PROGRAM STRUCTURE 40 

A user program in the NLS environment consists of various 
procedures ano declarations that are prefaced ano followed 
bY statements tnat define the boundaries of the program'! 
text. TheBe elements Of the L10 program, Which must be 
arranged in a definite manner with strict adherence to 
syntactic punctuation, are: 4bl 

The header ~ 4bla 

a statement conSisting of the word "PROGRAM" follawert 
bY the ID Of a procedure in th~ pro~ram. (proeram 
execution will be~in with a call to this proceaure.l 
No punctuation occurs betWeen the header and the 
program cody. 401a1 

The boay - 4blb 

consists of any number of the fOllowin' , 1n any order: 4blbl 

declaration statements Which specify information 
about the data to be processed by the procedures 
in the program and cause the data identifiers to 
be entered into ~he pro~ram's symbOl ~able. 

procedures which specifY certain execution tasks. 

40101. 

Each procedure must COn!iB~ of ~ 4blblb 

the procedure iden~ifier enclosed in 
parentheses followed bY the word "PROCEDURE" 
and optionallY an argument liB~ containing 
names of Variables that are passed oy the 
calling procedure for referencin~ within the 
called procedure. This statement must be 
termin~ted bY a semicolon. 

the oodY of the procedure Which maY consist of 
LOCAL~ REF~ and/or statements Which may 

4010101 

optionally be labeled. 4blblb2 

LOCAL is used for declaring data which is to be 
used only within the current procedure. 4blblb3 

REF specifies that the named data elmentB 
contain references to other data and when used~ 
the referenced aata 1t~elf will actuallY oe 
used. .010104 

L10 Programming GUide Section 2 [pa~e 151 
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The proce~ure terminal statement which consists ) 
at the word "ENDu followed by a per1oc1 I.). 4blblbS 

The program terminal statement Which consists of the 
word "FINISH". ILblC 

) 

L10 programming Guide Section 2 {page 16J 
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Section 3. VARIABLES, OPERATORS, PRIMITIVES AND EXPRESSIONS 

Introduction 

This section contains a discussion of the basic elements of 
the L10 langua~e which when combined with the L10 reserved 
word commandS discussed 1n the next section. are the 
building blocks Of the LiO statements and hence of L10 
programs. 

VARIABLES 

Five types of Variables are describea 1n this document: 

5 

5. 

5al 

Sb 

glObal, local, referenced, unreferenced. and text DOinters. 5bl 

A global variable is represented bY an identifier and 
refers to a cell 1n memory which i8 known and accessible 
tnroughout the pro~ram. GlObal variables are defined in 
the program's deClaration statements or 1n the NLS 
system environment. 

A glObal variable maY be inoexed, i.e •• declared as an 
arraY_ In this caS~ the uBer must soecify the number of 
elements of the arraY bY fOllowing the ID with an 
expression in square brackets. For eXample, in a 
declaration statement sam(lO} soecifies an array of 10 
elements. In an expreSSion however, sam{lOJ 8pe~ifies 
the tenth element of the arraY sam. 

LOCAL VARIABLES 

A local variable is represented by an identifier and 
refers to a cell in memory Which is known and accessible 
only to the procedure in which it appears. Local 
variables must appear in a procedure argument list or be 
declared in a prodecure1s LOCAL declaration statement. 

Local Variables in the different procedures may haVe the 
same identifier without conflict. A ~lobal ioentifier 
may not be declared as a local iden~ifier and a 
procedure identifier may be used as neither. In such 
cases the ID is conSidered to be mUltiply defined and an 
error results. 

5b2 

Sb2a 

5b20 

5b3 

5b3a 

5b3b 

LIO Programmin~ Uuide Section 3 {na~e 17} 
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A local variable maY be indexed, i.e., declared as an 
array. In a local array declaration the user must 
speCify the number Of elements of the arraY bY ~ollowin~ 
the ID With an expression 1n SQUare brackets. For 
example, 000[6] specifies an array of 6 elements. Sb3c 

REFERENCED VARIABLES 5b4 

A variable Which represents a pOinter to someth1n~ 
rather than the th1n~ itself may be passed as an 
argument to a procedure. If, in the called procedure, 
one wishes to access the data referenced bY the pOinter, 
the pOinter identifier may be declared to be a reference 
using the REF construction. 5bka 

A pointer to a cell in memory may be Passed bY a 
calling orocedure. A convenient way to access the 
contents of the cell is to declare the variable to be 
"referenced" in the procedure throuRh the use of the 
"REF" construction. Sb4al 

If a variable has been REFld~ within the scope Of the 
reference (usually a procedure in Which it occurs~ 
althOUgh a variable may be REF'd throu,h an entire 
file if desired)~ Whenever the Variable is u8e~~ that 
which is pointed to will actually be used. 5b4a2 

UNREFERENCED VARIABLES 5b5 

If it is aeeired to use again a pointer to a variable 
which has been REFld~ one maY "Unretn it by pretacin« 
the relevant ID with an ampersand (&). Sb5a 

TEXT POINTERS 5b6 

A text pointer is an L10 feature USed in string 
manipUlation constructions. It is a multi-word entity 
Which provides information for pointinK to partiCUlar 
lOcations Within text Whether free standin« strin,s or 
strings which contain the text tor an NLS tile 
statement. A text pointer consists of a strin~ 
identifier and a character count. A strin~ maY be a 
declared 8tring~ literal 8trin~~ or a string which 
contain a text of an NLS statement or an NLS tile 5b6a 

L10 Programming Guide Sec~1on 3 [paRe lB} 
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The text pOinter points between two characters in a 
statement or string. ~y putting the pointers between 
characters a Single pointer can be used to mark both 
the end of one SUbstring and the be~lnnlng of the 
SUbstr1n~ startln« with the next character therebY 
simplifying the string manipulation al«orithms and 
the way one thinks about strings. Sb6al 

L10 Pro«rammlng GUide Section J (~a~e 19] 
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OPERATORS 

LOlical operators 

Every numeric value also has a logical value. A numeric 
value not equal to Zero has a log1cal value of true; a 
numeric value equal to zero has a lo«1cal value ot 
false. 

operator Evaluation 
---~---- .... --------
OR a OR b = true if a • true or b • true 

• falSe if a • false and b • false 

AND a AND b • false it a • false or b • false 
• true it a • true and b • true 

NOT NOT a • false if a • true 
• true if a • false 

Relational operators 

A relational operator is used in an expression to 
compare one quantity with another. The expreSSion 
evaluated tor a lOCical value. If true, its value 
it false, its value 1s o. 

operator Meaning 
---- .. _ .. - --- .. -_ .. -------

• equal to 4+1 • 3+2 (true, =1) 

* not ~qual to 6#8 (true, -1) 

( less than 6(6 (true, -1) 

(- less than or 
equal to 6(_6 (fal~e, _0) 

> greater t.han 3>8 (fal~e. _0) 

>- greater than or 

NOT 

L10 programming Guide 

equal to 6>-6 (true. -1) 

may precede any 
other relat.ional 
operat.or 6 ~OT > 8 (true, -1) 

Section 3 (pa~e 20) 
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Sc 

Sc1 

Sc1a 

SClal 

Scl&2 

5Cl&3 

Scl&4 

SC2 

Sc2a 

Sc2a1 

SC2a2 

5c2a3 

Sc2a4 

Sc2aS 

Sc2a6 

Sc2a7 
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Interval operator~ 

The interval operators permit one to check whether the 
value of a primitive falla 1n or out of a particular 
interval. 

IN intrel 

OUT intrel ~equivalent to NOT IN~ 

5c3 

5c3a 

5c301 

lntrel • (I ( / I () opexp I, apexp (I) / I» 5c:3a3 

The QpeXp! are values separated by operators against 
which the operand is tested to see whether or not it 
lies within (or outside 01) a particular interval. Each 
side of the interval may be "open ll or "closed". ThuB 
the Values wnich determine the boundaries may be 
included 1n the interval (by using a sQuare bracket) or 
exclUded (bY uB1n~ parentheses). 5c3b 

Example: 5c 3bl 

x IN (l.lOO) 5c3bla 

is the same a8 5c3blb 

(x )'1) AND (x < 100) 5c3blC 

Arithmetic operators 5c4 

operator 
.-------
unary + 

unary -

• 
-
* 
I 

MOD 

Meaning 
.-- .. ---

positive value 

negative value 

aOOition 

sUbtraction 

multiPlicat.ion 

integer Oivision (remainOer not save6.) 

a MOD b gives the remainQer of a I b 

r;clla. 

5c4b 

5c40 

5c4e 

5c4f 

5c4. 

5c4h 

L10 programmin~ Qu10e Section 3 {page 21} 
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.V 

.X 

.A 

a .V b • bit pattern Which has liB wherever 
ei~her an & or b haO a 1 and 0 elsewhere. 

a .X b • bit pattern whiCh has lis wherever 
either an a had a 1 and b had a 0, or a had 
a a and b had a 1. and 0 elsewhere. 

a .A b • bit pattern Which has lis Wherever 
both a and b had l's, and 0 elsewhere. 

L10 Proer.amming Guide seo~1on 3 [page 22} 
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PRIMITIVES 

primitives are the basic units Which are used as the 
operands ot LI0 expressions. There are many types of 
elements that can be used as LI0 primitives: each tyPe 
returns a value Which is used in the evaluation of an 
expression. 

Each of the fOllow1n~ is a valid primitive: 

variable 

any valid v'ar1able identifier 

procname args -

a procedure call with argument list 

variable .~ exp 

an assignment statement 

pointer -

a pointer. possiblY a text po1nte~ or a reference to 
any other type of array 

literal -

a numeric constant or character constant 

string • 1* string name I * I • SR; 

It is pOSSible to compare Variable or literal 
strin,;s. 

charclas8 -

provides a simple way to test the common classes of 
char&cters; described in detail below 

"MINI! I( exp a(l. exp) I) 
"MAX" I( exp .(1. exp) t) 

select the minimum or maximum. respectively. of th~ 
values of a list of expressions. 

IIREADe" _ 

5d 

5dl 

5d2 

Sd2a 

Sd2al 

5d2h 

Sd2bl 

5d2c 

Sd2cl 

Sd2d 

5d2dl 

.t;d2e 

Sd2.1 

5d2f 

5d2fl 

5d2~ 

Sd2U 

5d2h 

5d2hl 

L10 programm~ng Guide s.c~1on 3 {pa •• 231 
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a character is read from the current character 
position and in the direction a8 set bY the last 
Bcan. ThiS facility 1s described later 1n this 
Qocument under !tr1n~ manipulation. Sd211 

"Ccpas" - 5d2j 

the value of the index of the character to the right 
of the current character position. This facilit y 1s 
described later in this document under strinr 
manipulation. 5~2 .jl 

"FIND" strlngstuff - ~d2k 

used to test text patterns and load text pointers for 
use 1n string construction (see the STRING 
MANIPULATION section); return the value TRUE or FALSE 
dependinr on Whether or not the strinr tests within 
it 'Ucoeed. 5d2kl 

"POS" posrel - ~d21 

may be Used to compare two text pointers 5d211 

Procedure Calls 503 

When a proceOure call is used as a primitive, the value 
i8 that of the leftmost reSUlt returneO Dy the 
procedure. 5d3a 

procname args 503a1 

Where 5~3b 

procname • 5~3'Ol 

ID, a procedure identifier Sd3'Ola 

args • 5d3'02 

' ( (exp 11', exp)) (': var a( I. var)} I); 5d3'b2a 

exp • 5~3b3 

any Valid L10 expression. A set of expr essions 
separated by commaS constitute the ar,ument list 
for the procedure. 

L10 programming Guide Section 3 [pa~e 2.1 
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var = 

any variable. All but the leftmost variables are 
used to store the results ot tne procedure. 

The ar,ument list consists of an arbitrary number of 
expressions separated by commas. It is not neceSSary 
for the number of arKumentB to equal the number of 
forMal Parameters for the procedure (althou~h thiS is 
generally a gOod idea). The argument expressions are 

503b4 

S03b4a 

evaluat~d 1n order from left to right. 5d3c 

Followln~ the arguments there may be a list of locations 
for mUltiple reSUlts to be returned. The list of 
variables for multiple reSUlts is separated from the 
list of argument expressions by a colon. The number of 
locations for results need not equal the number of 
results actuallY returned. If there are more locations 
than results, tnen the extra locations get an undefined 
value. If there are more reSUlts than locations, the 
extra results are SimPlY lost. 5d.'3d 

Example . 50301 

1f procedure p endS with tne statement 5d3d2 

RETURN (a,b,c) 5d3d2a 

then the statement 5d303 

q ~ pl.r,.) 50303a 

Assignments 5d4 

An aSsignment Can be used a8 a primitive. 5d4a 

The form a ~ b has the effect of storing b into a and 
has the value of b as its value. C;d4b 

POinters 

A string or an identifier preceded by a dollar sign (s) 
represents a pOinter to that string or the variable 

505 

repre8ente~ bY the identifier. 5d5a 

pOinter. 's (ID I SR) 505al 
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Literals 506 

A literal 1s a constant Which returns a numerical value. 
A literal may be any of tbe fOl1owinR: Sd6a 

NUM 5~6.1 

"TRUt" 5d6a2 

"FALSE" S~6a3 

char 5doa4 

There are several ways 1n Which numeric values maY be 
represented. A sequence ot dl,its alone or followed bY 
a D is interpreted as base ten. It followed bY a B then 
it is interpreted as base eight. A scale factor may be 
~iven after the B tor octal numbers or after a D for 
decimal numbers. The scale factor is eqUivalent to 
adding that many zeros to the original num~er. 506b 

Examples: 5d6b1 

64 • 1008 • 1B2 506bla 

144B • 100 = lD2 50~blb 

The words TRUE and FALSE are equivalent to the number. 1 
and 0 respectively. 5d6c 

Characters maY be used a8 literals as they are 
represente~ internallY bY numeric Values. The tollowing 
are synonyms for commonlY use~ characters: 

SHl - any Single cnaracter prece~e~ bY an apostroPhe 
e.g. 'a represents the code for the cnaracter 
a and is equal to 1418. 

~ENDCHR" -endcharacter as returne~ bY READC 

"EOL" - Tenex's version of OR LF 

"ALT~ -Tenex's version of a1tmode or escape (.33Sl 

"CR" -carr1a~e return 
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"LF" -line feed 

"BC" "backspa.ce charact.er 

"BWI' -backspace word 

"C." -center clot 

CA -Command Accept 

CD -Command Delete; 

Character classes 

cnarcl&sB • 

"CH" I 
%any cha.racter" 

"ULD II I 
$uppercase letter or dig1tJ 

"LLD" I 
~lowercaBe letter or d1g1t~ 

IILD" I 

516d7 

506d8 

506d9 

5d6d10 

5d6011 

5d6d12 

5d6013 

5d7 

50781 

5d7.2 

50783 

%lowercase or uppercase letter or d1cit% 5d7.4 

"NLD II I 
'not a letter or d1~it% 

"ULI! I 
' uppercase letter% 507.6 

"LL" I 
"lowercase letter~ 507.7 

"Lit / 
ilowercase or uppercase letter~ 507.8 

50709 

"PT" I 
Iprinting Character% 507.10 
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"Npl! 
%nonprlntlng character%; 

Example: 

char • LD 

is true if the variable "char" contains a value 
which is a letter or a digit. 

MIN and )lAX 

These primitives return the lowest/highest value 
expression 1n the expression list scecified. 

READC 

Example; if a :::I ). b • 2, C = 4 at time MIN an~ mAX 
called, then MIN(a,b,c) :::I b (=2) and MAX(a,b,c) = c 
( • 4) • 

The primitive READe is a special construction for 
reacting characters from NLS statements or str1n~s. 

A character is read from the current character 
position 1n the scan direction set bY the last COPOS 
statement or string analysis li' IND statement or 
expression. ThiS feature is exPlained in detail 
later in this document, under Strin~ Manipulation. 

Attempts to rea~ off th~ end of a strin~ in ~ith~r 
dir~ction r~eult 1n a sp~cial "endcharact~r" b~ing 
returned and the character pOSition is not moved. 
This ~ndcharact~r is included in the set of 
characters for which system mneumonics are provided 
and may be referenced bY the identifier IIENDCHR". 

Example: 

5d7all 

5d7a12 

5d7a12a 

5d7a12b 

5d6 

5d6a 

5d6al 

5d9 

5d9a 

5d9al 

50982 

5d9a3 

to sequentially process the charact~rs of a str1nR 5dQa3a 

CCPOS *str*; 
UNTIL (char ~ READC) ~ ENDCHR DO process(charl. 5d9a3b 

(Note: READe may also be used as a statement if it is 
deSired to read and simplY discard a character). 509a4 

L10 Programmin~ Guide Section 3 {page 2d} 

) 

) 



) 

) 

ARC 4 APR 72 9246 
VARIABLES, OPBRATORS, PRIMITIVES AND EXPRESSIONS 

COPOS SdlO 

When used &s a primitive, CCPOS haa as its value the 
index of the character to the right of the current 
character position. COPOS 1s more commonly used to set 
the current character position for Use in text pattern 
matching. This is discussed in detail in section 6 (7b) 
below. 5~lOa 

~xamples: 5d10&1 

If str w "glarp", then after COPOS *str*. the 
value of capos is 1 and after capos SE(*str*l the 
value ot capos 18 6 (one greater than the len~th 
of the string). 5010a1& 

To sequentially process the first n characters of 
a string (assumed to haVe at least n char a cters) 5dlOalb 

capos *str*; 
UNTIL COPoS ) n DO proce •• IREADCl. 

Text Pointer Comparisons 

poarel I: 

This may be used to compare two text pointers. 

The pas is a character position painter (text 
painter) in a form discussed in (7b) below. 

If the pOinters refer to different statements then 
all relations between them are false expect "not 
equal" Which is written 1# or "NOT" '= . If the 
pOinters refer to the same statement, then the truth 
of the relation is decided on the baSis of their 
location within the statement with the convention 
that a pointer closer to tne front of the statement 

5dI OaIc 

5dll 

5dll. 

5dIlaI 

Sdlla2 

Sdll.2. 

i8 "less than" a pointer closer to the end. Sdlla) 
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EXPRESSIONS 

IntroOuct1on 

An expression i. any constant, variable, special 
expression form, or combination of these joine4 bY 
operators an~ parentheses as necessary to denote the 
orOer in Which operations are to be oerformeo. Special 
LIC expressions are: the FIND expression Which is used 
for string manipUlation; the conditional IF and CASE 
expressions Which may be USed to give alternative Values 
to expressions depending on tests made in the 
expressions. Expressions are USed where the syntax 
requires a value. While certain of these formS are 
similar syntactically to LIC statements, when used as an 
expression they always have values. 

ORDER OF OPERATOR EXECUTION-- BINDING PRECEDENCE 

The order ot performing individual operations Within an 
eqUation is oetermineO by the heirarchy Of' operator 
execution (or binOin~ preceOence) ano the use of 
parentheses. 

operations of the same heirarChY are performeO trom left 
to right in an expression. Operations in parentheses 
are performeO before operations not in parentheses. 

The orOer of execution hierarchY of operators (from 
highest to lOWest) is a8 follows: 

unary·, unary + 
.A 
.V, .x 
*. I, HOD 
+, -
relational tests (e.g., >., <., >. <, •• N, IN, OUT) 
NOT relational tests (e.g., NOT » 
NOT 
AND 
OR 
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CONDITIONAL ~XPRESSIONS 

IF Expressions 

IF testexp THEN expl ELSE exp2 

testexp 1s tested for its logical value. 
is true then expl will be evaluated. If 
then exp2 1s evaluated. 

If testexD 
it is false~ 

Therefore, the result of thiS entire expression 1B 
EITHER the result of expl of exp2. 

Example: 

y ~ IF x IN{l.3} THEN x ~LSE 4; 

CASE Expression 

This torm is Similar to the abOVe except that it 
caUses anyone of a series of expressions to be 
evaluated and used a8 the result ot the entire 
expression. 

CASE testexo OF $(re11st ': exp I;) "ENDCASE" exo 

5e3a 

'e,.l 

Se3a2 

5.3a3 

5e3.3. 

5.3.3.1 

5.3.3.2 

5.3b 

5e3hl 

'; 5e3bla 

relist • RELOP exp $(', RELQP exp); 5eJblb 

wnere RELOP • any relational operator 5e3b2 

In the above, the testexp is evaluatea and used with 
the operator RElOPB and their respective exps in a 
relist to test for a value ot true or talse. If true 
in any instance the companion exp on the ri~ht of the 
colon is executed and taken to be the value of the 
whOle expression. A value ot false for a set of 
relist tests causes the next relist in the CASE 
expression to be tested against the testexp. If all 
relists are false. the ENDCAS~ expression is taken to 
be the value ot the whole expression. 5e3b3 

ExamPle: 5e3b3a 

CASE xl OF 5e3b3al 
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(4: Xl+l; 

-4; Xl+2; 

as: xl; 

ENDCASE xl*2; 

value of Xl Value at Expression 
----------- --------.-.---.-.-

4 6 

5 5 

2 3 

6 12 

STRING EXPRESSIONS 

L10 also provides aeveral expression forms wnich are 
used for string manipulation and evaluation. These are 
identical to the string manipulation statements 
discussed in Section 6 ot this document (7). Note that 
when using string manipUlation statement forms a9 
expressions. parentheses may be neCeS8ary to pr~vent 
ambiguities. 
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Section 4. DECLARATIONS 

6 

IntroQuction 6& 

Ll0 declarations are necessary to provide 1n~ormat1on to 
the compiler about the nature of the data that is to be 
accessed. DeClarations are non-executable. 6a1 

There are various types of declarations available; only the 
most frequently used are discussed here: DECLARE, REF. and 
LOCAL. 6&2 

pro~ram level ~eclarations (uECLARE amd REF) may appear 
anYwhere in the program. However. procedure level 
declarations (LOCAL and HEr inside a procedure) must appear 
before any executable statements in the procedure. 683 

GLOBAL DECLARATIONS 6b 

Variables speCified in these declarations are global (i.e •• 
outsiae any procedUre) and may be used by all procedures in 
the program. There are tour versions depending on the tyee 
of entity to be defined: scalars. arrays. strings. and 
text pOinters. The scalar. array. and strinR declarations 
allow the user to initialize the value of the variable(s) 
spec1!ied. 6bl 

DeClaring Scalar Variables 6b2 

A scalar variables that 1s to be used throu,hout ~ 
program must be declared 1n a declaration a~ the program 
level. The qUantity reprelented bY the scalar variable 
may be a numeric value. a string. or an address. 
optionallY. the user maY specifY the initial value of 
the variable beinK deClared. If a scalar Variable is 
not initialized at the program level. it should be 
initialized in the first executed procedure in whiCh it 
appears. 

To declare a scalar Variable only: .Grab-6 

"DECLARE" ID '; 

To declare and initialize a scalar variable: 

"DECLARE" ID ,_ CONSTANT I; 

6b2& 

6b2al 

6b2ala 

6b2a2 

6b2a2a. 
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L10 

Where ID. the name of ~ne variable being declared. 

CONSTANT • 

the initial valUe of ID. It may be any Of the 
fOllow1n~: 

-a numeric constant optionallY preceded by a 
unary minus sign (-, 

-a strin~ enclosed 1n quotation marks 

6b2a3 

6b2a4 

6b2a4a 

6b2allal 

6b2a4a2 

-another identifier (cauBin~ the latter's 
address to be used as the value of the ID 
declared) 

bein~ 
6b2a4a3 

h;xamPles: 6b2a5 

DECLARE Xl; %xl is not initialized% 6b2a5a 

DECLARE X2:S; ~x2 contains the value S$ 6b?a5b 

DECLARE x3-"UUT";%x3 contains the word OUT% 6b2a5c 

DECLARE xx~xl; %xx contains the address Of xl% 6b2a5d 

DeClaring Array Variables 6b3 

If the user intends to use any array variables 
throughout the program, he must specifY the number of 
elements of the array at the program level. OPtionallY~ 
he maY specifY the initial value of each element of the 
arraY. If array values are not init1alize~ at th~ 
program leVel, they should be init1a11ze~ in the first 
executed procedur~ in Which the array is used. 6b3a 

To declare an arraY variable only: 6h3al 

IIDECLAltE II ID I [ NUM ') I: 60)al& 

TO declare and initialize an array variable: 6bJa2 

II l.lECLARE II 10 ' .1 ( CONSTANT a (,CONSTANT) ') , . 
• 

where ID ~ tne n~me of the variable be1n~ declared. 

NUM • the number of elements in 
if the array is not bein~ 
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CONSTANT = the initial value of each element of 
the array. 'rhe number of constants 
implicitlY define the number of elements 
in the array. They may be any of the 
fOllowing: 
~a numeric constant optionallY preceded by a 

unary minus (-) 
-a string enclosed 1n quotation markS 
-another identitier (cau8in~ the 
latter's address to be used as tne 
value Of the ID being declared) 

Note: there 1s a one-to-one correSPondence betWeen the 
first constant and the first element. the second 
constant and the second element. etc. 

Examples: 

DECLARE sufl01: 

~declares an array named Sam containinR 10 
elements Yhich are not initialized% 

DECLARE nurnbsa(1,2,31: 

declares an arraY named numbs containing 3 
elements ~nicn are initialize a sucn that: 

nUmbS • 1 

numbs (1) • 2 

6b3d 

6b3e 

603£ 

6b3fl 

6b3fl. 

6h3£2 

6b3£2a 

6b3!2al 

6b3!2a2 

numbS(2) • 3 6b3!2a3 

D~CLARE motley.(lO,words); 6b313 

declares an array named motley containin~ 2 
elements which are initialized SUCh that: 6b3£3a 

motley • 10 6b3£,al 

motley(l) ; the address of the variable Word8 6b3£3&2 
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Declar1n« Many Sc&lar~ and/or Arrays 1n One statement 604 

one may avoid putting several individual declarations of 
items (i.e., several statements each beginnin~ with the 
wore DECLARE) by putting items ana arrays to be 
declared, initialized or not, in a list 1n one statement 
fOllOWing a single DECLARE separated by commas and 
terminated bY a Berni-colon. 6b4a 

Example: 6b4al 

DECLARE x, y[lQ). z • (1. 2, -5); 

Declaring Strings 

The DECLARE STRING enables the user to declare a ~lobll 
string variable by initializing the string and/or 
declaring its maximum character length. Any number 
strings maY be declared 1n the same statement. 

of 

To declare a number o~ strings: 

"DECLARE STRIHG" ID '[HUM') S(',ID'lNUM')l I~ 

TO declare ana initialize a number o~ strings: 

"DECLARE STRING" ID I -STRING a (i, Ini .s 'rRINGl I ~ 

Where ID • the name of the string bein~ declared 

HUM • the maximum number ot characters 
allowed tor the strin~ 

STRING • a string constant enclosed in dOUble 
quotation marks. The length ot this 
string defines the maXimum length of 
the correspondin~ ID. 

strings have two aSSOCiated Values, maximum length 
and current length. When strings are simplY 
deClared, maximum length is specitied bY NUH and 
current length is 0; when strings are initialized in 
a deClaration statement, maximum length is equal to 

604&1a. 

6bS 

6b5a 

6bSal 

6b.Sala 

6bSa2 

6b5a2a 

6hS&3 

6b5a4 

6bSaS 

current length. 6b5a6 

These numbers may be accessed by specitying the 
name ot the string followed by a periOd and the 
letters M or L respectively. 
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Examples: 

DECLARE STRING lstrin,(lOO}; 

~eclares a 8~r1n~ named 1st-ring with a maximum 
len~th of 100 characters ano a current length 

6bSa7 

6b5.7a 

of 0 characters 6b5a7al 

DECLARE STRING message_'IRED ALERT".warna"WARNING", 
helP(SO}; 6b;a7b 

Oeclares three strings messa~e, warn, and helD 
auch that: 

rnessaRe haa an actu~l and maximum length of 
9 characters ancl contains the text ItRED 

6b5.7bl 

ALERT" 6bSa7bla 

warn has an actual ana maximum length Of 7 
characters and contains the te~t "WARNING" 6b5a7blb 

help has a actual length of 0 and a maximum 
length of SO characters, i.e. help.M • 50 
and helP.L • 0 6bSa7blc 

Declaring Text pointers 6b6 

The DECLARE TKXT POINTER declaration enables the USer to 
declare ~lobal Variables as text pOinters that are uSeO 
in string manipulation anO construction. 6b6a 

"DECLARE TEXT POINTER" ID $(1 ,ID) I: 6b6al 
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REFERENCE DECLARATIONS 

UnliKe the other declarations discussed here, the ~EF 
statement does not allocate stora~e; it simply defines the 

6c 

Use ot the variable(s) specified as references. 6cl 

A variable which contains a pointer to someth1n~ rather 
tnan the thing itself may be PaSsed as an argument to a 
proce~ure. If, 1n the called procedure, one wishes to 
access the thing itself, the pointer identifier maY be 
aeclared to be a reference using the REF construction. 6C1& 

If a variable has been REF'd. witnin the scope of the 
reference (usually a procedure in WhiCh it occurs, 
althOUgh a variable may be kEF'd throu,n an entire 
file if desired) when the variable 18 accessed as a 
normal Variable, the value of the cell being pOinteo 
to is actuallY used. 6clal 

ExamPle: 6clala 

If x contains the ad~ress of y and x has been 
REr'~, then: 6cl~lal 

6clalala 

6clalalb 

This 1s eqUivalent (without REF'ing) to: 6clala2 

Z .. {xl; 6clala2a 

(xJ "Z; 6clala2b 

Referenced varia.bles may be lIunreference~1I bY prece~ing 
their identifiers bY the ampersand character "&". 
Unreterencing II. variable causes it to be interpreted 11.8 • 
pointer. ThUS, any variable name may serve II. dual function 
of pOinting to an address as well 11.8 desi~natin~ the 
contents at that address. 6c2 

.. REF" I D a ( I , I D) I; 6c2a 

Local variables may be declared as references by a R~F 

declaration among declarations in a procedure (see below). 6C3 
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LOCAL DECLARATIONS 6d 

The LOCAL declaration consist. of .ever,l form' that are 
equivalent to those of the Klobal DECLARE form. exoept that 
variable. declared in I LOCAL declaration may be u.ed only 
bY the procedure in whioh they appear. Al.9. LoCAL 
declarations do not provide for the initialization of 
variable.. 6dl 

Any LOCAL declarations must precede the executable 
statements in a procedure. 

TO declare I local scalar variable onlYI 

"LOCAL" ID Ii 

To declare & locil array variable only: 

"LOCAL" ID I ( NUM I) I J 

Alain lilt. of items .eparated by Comma' may be declared 

6d2 

6d20 

6d2al 

6d2b 

6d2bl 

locally. 6d20 

TO declare a local .trinr onlYI 6d2d 

"LOOAL STRING" ID '{NUH'} 1I'.ID'{NUHiJ) 'J 6d2dl 

TO declare a local text pointer I 6d2e 

"LOCAL TEXT POINTER" ID '1'. ID) 'J 6d2el 
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s ectinn 5. STATEME NTS 

ASSIGNMENT 

In the ASSIGN statement the expression on the r i~ht side 
of the 1'.11 is evaluatea and sto r ed 1n the variabl e on 
the l~ft side of thp statement. 

var I .. exp I: 

~ nere var : any global~ local, referenced or 
unreferenced variable. 

MULTIPLEASSIGN STATEMENT 

In the MULTIPLEASSldN statement the expressions are 
evaluated and the values pUshed on a stack prov1d~d by 
the sYstem. Then the v~lues are popped fro~ tne staCK 
~na store~ into the ~ppropriate left han~ side. The 

7 

7. 

7.1 

?ala 

7&1a1 

7.1b 

7.2 

order of eValu~tion of the expressions is left to right. ? a 2a 

' ( var ~(I, var) I) ' .. I ( exp ~(I. exp) I); 7&2a1 

Where var = a n y glObal, loC~l, referencea or 
ullreierencect vari~ble. 

N~turallv, the nu~ber of expressions must equal the 
number of varls. 

I:;xa.f'lp l e: 

(a. b) .. (a+b, a"b) 

the expression ~+b is eValUated and stacke~, 
expression a-b is evaluated ana stacked. the v~lue of 
a-b is pooped ~nd store~ into b, and finallY, the 

7.2 b 

? a 2c 

7a.2cl 

7a2cla 

value of a+b is pooped and stored into a. 7a2c2 
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DIVIDE "TAT;;MENT 

The divide statement permits both tne 
remainder of a division to he saveO. 
divide statement is ~s follows: 

tlDIV" exc I, auotient '. renainder 

quotient anO 
Tne syntax for tne 

The central connective in the expression must be 'I. 
Quotient and remainder ~re the iaenti£iers in Which tne 
respective values will be saved upon the division. 

7b 

7bl 

7bla 

7b2 

BLOCK 7c 

The BLOCK construction eIl~hles the user to ~roup sev~ral 
(labeled) statements intu one synt~ct1c statement entity. 
A block construction of any len~th is valid where a 
statement is required. 7cl 

"BEGIN" $( st:lt.ement I; ) "END" 

Where state~ent = any exeCutable LI0 statement, labeled 
or unlabeled. 

ExampJ e: 

BEGIN 
a~b; 

c+d+5; 
xx~yy; 

(nono) :<h·a+c; 
ENr 

is eqUivalent to: 

a~b; 

c~t1+5; 

(nono) : d .. a. +c; 

but may ~e used in an instance in Which the syntax 
requires one st;a. t~ment. ('.lee. for example, the LOOP 
constructon below.) 
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CONDITIONAL 70 

There arp two types of con~itional statements described 
below-- tne COmmon IF statement with optional ELSE ana the 
CASE statement. 7d1 

IF statement 

This form c~uses execution of a statement (Which may be 
a block) if a tested expression is trUe. If it is false 
and the optional ~LSE part is present, the stat~ment 
followin~ the ELS~ is executed. If no ELSR part is 
present, control nasses to the statement immediately 
followln~ the IF statement. 

I'IF" testexo "THEMI! labeled statement ("ELSE" 
labeled statement] 

testexp is tested for its logical Value. If testexp is 
true then the statement followin~ the THEN will be 
executed. If it is false and an optional ELSE part is 
present, then the statement fOllowin~ the ~LS~ will be 
executed; otherwise the next statement after the IF 
statement will be executeo. 

CASt: statement 

This form is similar to tne above except that it causes 
anyone of a series of statements to be executed 
dependin~ On the result of a series of tests. 

CAS~ testexp OF $( relist I: labeledstat 'j) 
"£~ D CASE" labele~stat '; 

reJist = R1Lo P exp $(1, HF,LQP exp); 

Where R1LOP = any relational operator f)=, <~ =, I~, 

etc. ) 

The CASE-statement prov1~es a means of executin~ one 
statement out of many. The expression after th~ word 
"CAS~" is evaluated and the result left in a re~ister. 
This 1s use d as the left-hand side of the binary 
relations at the beginnin~ of the Various cases. 
Several relations may be listed at the start of a sin~le 
statement; the statenlent will be executed 1f any of the 
relations is s atiSfied. If none of the relations is 
satiSfied, the statement fOllowing the word "E~DCASE" 
will ne executed. 

702 

702. 

70201 

7020 

703 

703& 

703&1 

7~3.2 

7030 

7030 
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EXllmole: 

CASl!: cOr' 
= a~<~: x • y; %Executed it c • ~ or C < d% 
> b: (x J Y) • (x+Y. x-y); %Execut.ed if c > b% 

7~3cl 

ENDCASK v • x; IExecutert otherwise% 7d3cla 
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ITERATIVE 7e 

The statements rtpscribed here enable the user to alter the 
normal spquence of execution within a procedure and/or to 
cause the r~peated execution of a set of statements until 
some con~it1on is met. 7el 

LOOP "TATEMENT 7e2 

The statemen~ following the word "LOOP" is repeatedlY 
executed until control leaves bY means of aorne transfer 
instruction within the looP. 

"LOOP" statement; 

~here st~te~ent = any execUtable LI0 statement 
(inclUding a bloCk), labeled or 
unlabeled. 

EX9mple: 

LOOP 

B~G I N 

a ~ a * a + 1; 

b + a + b; 

IF a > 200 THEN EXIT; 

END; 

It is assum~d that a and b 
Defore enterln~ the loop. 
is ~esc ribed helow. 

have been initialized 
The ~XIT construction 

7e2a 

7e2al 

7e2b 

'7e2bl 

7e2bla 

7e2bla.l 

7e2bla2 

7e2blaJ 

7e2bla4 

7e2blaS 

7e2b1b 
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WHILE ••• DO STATEMENT 

This statement causes a statement (or block of 
statement s) to be repeatedly executed as lon~ as the 
expression immediatelY followin~ the word WHILE has a 
logical value of true or control has not oeen passed out 
of the DO loap by Borne eXPlicit transfer. 7e3a 

"WHILE" eXP "DO" statement 7e3al 

exp is evalUated and 1f true the statement £ollowin« the 
~ord DO is executed; exp is then reevaluated and tne 
statement continuallY executed until exp 1s falRe. In 
this event control ~il1 PaBS to the npxt sequential 
statement. 7e3b 

Example: 7e3bl 

WHILE alpha DO 7e3bla 

"EGIN 7e3blal 

zy~o • b+b: 7e3bla2 

aloha + alpha-I; 7e3bla3 

END: 7e3bla4 

If aloha nas a value of +5 (lo~icallY true) when this 
statement is executed. the statement followinK "DO" 
will be executed 5 times as alPha is ~ecremented by 
one each time the statement is executed. once alPha 
is equal to zero (false) the next statement will be 
executed. 7e3b2 
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UNTIL ••• DD STATF.MENT 704 

This statement is Bimil~r to the WHILE ••• no statement 
except that statement{s) fOllowing DO are executed until 
eXp is true. As long as exp haB a lo~1cal value of 
false the statement(sl will be executed repeatedly. 7e4a 

"U NT IL" exp "DO " statement 7e4al 
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nO ••• UNTIL/WHILE STATE~ENT 

This statement is like the precedin~ Btatement~ except 
that the lO~1cal test is ~ade after the statement haB 
been executed rather than before. 

"DO" statement ("UNTIL" I "~HIL~") exp; 

Tnus the specified statement is always executed at least 
once (the first time, before the test is made). 

L1 0 Programmin~ Guide Section 5 [page 4~} 
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F'Oh STATF.MF.NT 

The FOR statement causes the repeated execution of the 
state~ent following "DO" until a specific terminal value 
is reached. 

"FO~ " va.r {I .. o:!xOl} ("lIpll / "DOw' N") {exD2} 
"U NTIL " (relco) exp3 "DO" statement; 

where var = the variabl~ whose value in incrementedl 
~ecremented each time the FOR statement 
is executed 

expl = an optional initial value for var. If 
expl is not specified, the current value 
of var is used. 

~xp2 = an o~tional value by which var will be 
incremented (if UP specified) or 
rtecremented (if DOriN specified). If exp2 
is not specified, a. value of one will 
be assumed. 

rel ap = any relational operator 

exp3 = when combined with relap determines whether 
or ~ot anotner iteration of the FOH statem~nt 
will be performed. 

Note that exp? an~ ~xP3 are recomputed on each 
iteration. 

Example: 

FOR X • n UP J UNTIL > m*1 DO x[kj • k~ 

is equivalent to 

k ,... n; 
GOTO test: 
(loop): \( .. k + j; 
(test): If k > m*3 THF.rx GOTO out; 
x{kj • k: 
GOTO 1000: 
(out,) : 

7e6 

7e6a 

7e6al 

7e6b 

7e6c 

7e6d 

7e6e 

7e6£ 

7e6g 

7e6h 

7e6n1 

7e6h2 

7.6h3 
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TRANSF~k 7f 

These statements in ~eneral cause the uncondit i onal 
transfer of control fro~ one part of a oro, ra m to another 
cart. 

PRUCEDURE CALL STAT~MENT 

This statement is usea to direct pro~ram cont rol to the 
procedure snecified. 

procname args 

Where procname : ID~ a crocedure identifier 

arl!:,s = I( [exn ~ ('.exD)J ( ': var l.i ('.var)J 1 ): 

exp = any valid L10 expression. The set of 
expressions separated by commas 1s 
the arEument list for the orocedure. 

var = any variable. The set of variables 
is used to store the results of the 
orocedure if there is more than one 
result. 

The argument list consists of an arbitrary number of 
expressions separated by co~mas. It is recommended 
(althouy.h not necessary) for ~he nUmber of argu~ents to 
equal ~he number of formal parameters for the procedure. 
The ar~ument expressions are evaluated in oraer from 

7£1 

7£2 

7f2a 

7f2al 

7£20 

7£2c 

7f20 

7f2e 

l~ft to ri~ht. 7£2£ 

Follo~inr the arguments tnere may be a li~t of locations 
for ~ultiple results to be returneO. The list of 
variables for mu ltiole resUlts 1s Seoarated fro~ the 
list of ar~ument ~xnressions by a Colon. Th e number of 
locati ons for results need not equal the number of 
results actually returned. If there a re more locations 
than results, then the extra locations ~et an undefined 
value. If there ~re more results than locations. the 
extra results are simplY Lost. 7£2g 

If proceoure p ends with the statement 7f2~2 

FlETUHN (a,b ,c) 7f2$!;2a 
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then the statement 

q ~ p(:r,sJ; 

results in (q.r.s) ~ (a.b.c). 
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H20 

7f2~4 

A procedure call may just exist as a statement alOne 
wit.hout returnin~ a value: 

z ( J ; 7f2g5 . 
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RETURN .TATEMINT 

This state~~n~ causes a proceOure to return an arbitrary 
number of r e~ults . The orner of evaluation of results 
is fro @ left to rignt. 

"RFTURN" [1< exp .:s{ ', exp) 'I] 

GOTQ STATEMENT 

Goto p rovides for unconditiona l transfer of control to a 
ne'ft location. 

70 

7f3a 

713>1 

714 

"GO""TO" ID 7f4al 

The I D is the n~rup of a l abe l elsPwhere 1n tne program. 7f~b 

EX!T STATEMENT 7£5 

This construction proviaes for forwar~ branches out of 
CASE or iterative statements. ihe optional number (N t!M ) 
specifies the num~er of lexical levels of CASg or 
iterative statements resoectively that are to be exited. 
If a number is Ilot Eive~ then 1 is assumed. All of the 
iterative state~ents ilOOP, WHILE, UNTIL. DO. FOR) can 
be exjte6 by ~he F.X IT LOOP construct. 7£5& 

"EXI T" (lleASE" {NUM} I {"LOOP "} {rlUtlll 

EXIT and tXTT LOOP have the same ~eanin~. 

Examples: 

LOO P 
BEG I N ........ 
IF test TH~N ~XIT; 

%the EXIT will oranch out of toe LOOP% 
•••••••• 
END: 
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UNTIL something DO 
EEGIN 
• ••••••• 
wHILE testl DO 

BEGIN · ...... . 
IF test2 THEN EXIT: 

ARC 27 APR 72 9246 
STATEMENTS 

%the EXIT will branch out of the ~HILE% ......... 
END; · ...... . 

END: 

UNTIL something DO 
BEGIN · ...... . 
WHILE testl DO 

B}.;GIN · ...... . 
IF test2 THEN EXIT 2; 
I tne EXIT 2 will branch out of the IJNTIL% · ...... . 
END; · ...... . 

ENU: 

CASE exp OF 
=somethine:: 

oEGIN 
• ••••••• 
IF te.t THEN EXIT CASE: 
%the EXIT will branch out of the CASE% 
• ••••••• 
END; · ...... . 

7f5blc 

7f5bH 
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R~YEAT STAT~Ml~ T 

Tllis corlstr uc tio n o ~ o ~i o ~s for bacKward branche~ to the 
front of CA .:. O r' CO jl,J :.t ~ Olli:ll stat.e ments. The on t10nal 
nJmber (N U,.,) .1 '1;;; t !"l~ Ja't e meanin!'!: a 3 in the eX IT 
staterre "lt . 

" tlEPEAT" ( "Lt1(IP" ( NL'1 ) / {"C;'SE"} [ NUM] [II eXD I»)) 

If an exore~si on 1q g iven with the HEPEAT CASE . then it 
is eval ua te d a ~ n us e J in olace of the expression ~iven 
at th~ ne ad Ot t ! ! ~ specii1ed CASE s tatement . I t tne 
expression is no t ~ ' v~ n, then the one at thp heRd of the 
CAS 1'; st .. t.t lll~ 11 i s Z'L t:: v ... lu ... t.(:-c. . 

It is ~o rt n J,0 tjr a : .la t tte a va11~cilitv nf 8XIT and 
k1PhA7 stat~rr~r ~ , ~ n ~ s resillted in clearer uro~r~ms wh1c~ 
are p-enerall y W~t~ou t laoels and COTo's. Tne ~XIT and 
H1~EAT reol a ce aUTO 's t n the start or end of the most 
commor co~oo und for~s. cy orov1din~ i mo lic1t labels in 
ttese posi~ t o n s for use witn EXIT or K~PEAT, explicit 
labels are avo jn ect. 

REPEAT all u o ~'c EA'I CASt-,; 'Hl.ve t.he same meanine:. 

b;xamples: 

CA 5 t: exp l OF" 
= s o me1" .. l"! :l. ng : 

I'j l- 'J I 1. · ...... . 
IF t.e s t. l TrlE N RBPEAT; 
%HEP EAT wit.n a reevaluated exoll 
· ..... . . 
IF tp st2 THE N PEPEATlexp2); 
~H F pr AT ~i t r l e x c2 % · ...... . 
f ar. ; ........ 

LO OP 
I:3t.;GI N ........ 
IF tes~ TH tN h£?E AT LOOP; 
~ RFP lAT LUO P ~ill gO to the too of tne LOOP% 

E.rID ; 
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NULL STATEME:NT 
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70 

The NULL s~atement may oe used as ~ conv~nience to the 
pro~rammer. It is a nu-op. 7.1 
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Sect10n 6. SIRING TEST AND MANIPULATION 

INTRODUCTION 8. 

The fOllowing special statements &llow for comolex strin« 
analysis and construction. The three oaBie elements of 
string manipUlation discussed here are the current 
Character Position (ccpos) and text pOinters which allow 
the User to delimit sUDstrings within a 8trin~, Patterns 
that caUSe the SYBte~ to search the Btrln~ for specific 
occurrences of text and set up pointers to va~ioU8 textual 
elements, and actual string construction. 8al 

The content analysis facility of NLS maY be invoked 
using similar Bearch patterns without the 
point~r-loading capabilities. 

CU RRENT CHARACTER POSITION (CCPOS) AND TEXT POINTERS 

The Current Character Position 1s Similar to the TNLS eM 
(current marker) in that it specifies the location in the 
string at wnich SUbSeqUent operations are to begin. All 
L10 string teats start their search from the current 
character position. 

"ccposn (pos 1 1* strin(name 1* [ I[ exp '1)); 

POB is a position in a statement or strinr that may be 
expresseo as any of the fOllowing: 

A preViously OeclareO and set text pointer ID 

The scan direction over tne text will remain 
unchangeo. The ~irect1on of scanning may be set 
implicitlY using the strin~ front of string en~ 
facilities or eXPlicitly using the ~irection 8ettin~ 
1'(" or ")" in an earlier pattern. (see "Other 
parameters" under PATTERNS belOW.) 

string Front left of the first character 

"SFI" stspec I) 

When SF is specified Rcannin~ will take place from 
left to right within the string. 

Sala 

80 

6bl 

8bla 

802 

8b2a 

6b2al 

8b2b 

8b2bl 

6b2b2 
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"stspec" 1s a string specification that may be 
expressed &8 a prev10ulY declared text pointer ID or 
previously declared string ID enclosed in asterisks. 

string End right of the last character 

liSE (" stspec I) 

When SE is specified Bcannin« will take place from 
right to left within the string. 

bb2b) 

Bb2c 

Bb2cl 

bb2C2 

A text pointer pOints between two characters in a string. 8b3 

The variable holding a text pOinter is declared bY a 
D~CLAHE TEXT POINTER or LOCAL TEXT POINTER statement. 
There 18 a special declaration for these because text 
pointers require more than a Single word of storage. The 
iaentifier used a8 a text pointer may be sUch a Variable or 
a reference, defined by a KEF statement. to such a 
variable. Bbh 

If a text pointer 18 given after CCPOS, then the Character 
pOSition i 's set t.o that location. 6b5 

If a strlngname ('* 8trin~name'*) 
then the posit.ion is moved t.o that 
direction is set left. to ri~ht.. 

i8 given 
string. 

after Copos. 
The scan 

Indexin~ the stringname (bY specifyin, 'f exp I}) simplY 
specifies a partiCUlar position within the st.ring. Thus 
*str*f)l puts the current character Dositlon between the 
second and third characters of the strlna "st.r". If the 
scan direction i8 left to rignt. then the third 
character will be read next. If the direction is ri~~t 
to left, then the second will be read next. 

It no indexing is riven, then the Position is set to the 
left of the first character in the strina. This 1s 
eqUiVAlent to an index of 1. 

LI0 programming Guide Section 6 {page 5B1 

Bb6 

8b6a 

8b6b 



ARC 4 APR 72 9246 
STRr'~G TEST AND MANIPULATION 

PATTERNS - the FIND statement an~ CONTENT ANALYSIS patterns 8e 

FIND Statements and Expressions ecl 

This statement specifies a string Pattern to be tested 
and text pOinters to be manipulated and set start in, 
from the current character pOSition. If the test 
sUcceeds the character position i8 moVed past the last 
character read. If the test tails the character 
position 1s reset to tne position prior to the test and 
the values of all text pointers Bet within the cattern 
will be reset. Bela 

"FIND" Sstrentity; Belal 

FINDs may be used as expressions as well a8 
!ree-Btand1n~ elements. It USed a8 an expreSSion, for 
example in IF statements, it has the value "TRUE" if all 
pattern elements within i~ are ~rue an~ ~he value 
"FALSE" if one of ~he elemen~8 is false. Sclb 

Con~en~ Analysis Pat~erns 8c2 

Con~en~ analYSis Dat~erns are simplY atrinK pattern 
entities fOlloweO bY a semi-COlon. When PlaceO in an 
NLS file ano "compiled" usin,; the Execute content 
Analyzer command. the pattern may be invoke~ usin~ a 
special viewBpec to search tnrou~h an Nt! file for 
s~a~ement8 8a~1sty1ng ~he pa~~erns. (The process is 
oescribe~ in ~etail in sections 7 an~ S below.) 6c2a 

Implic1~ in Con~en~ Analysis pa~tern8 1s the no~ion 
tha~ they will star~ a pa~~ern matching seareh . a~ ~he 
be~innin~ of each NL! text statement. 8c2&1 

Certain of the arguments are valid 
context of comple~e L10 pro~rams. 

only in the 
These are no~eO 

below. dc2a2 

BecaUse text pointers may no~ be loa~ed in COn~en~ 
Analysis pat~erns an~ because strings may not be 
reconstructe~ in them, ~hey may only be Use~ 
effectively in rela~ivelY simple cases. In more 
complex situa~ions. fUll L10 prOKrams are 
necessary. Bc2a2a 

String pa~tern entities-- (strentities) Be3 
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A st-rin, entity (strent-tty) may be any va11~ combination 
of the followinc: logical operators, testinc arKuments. 
an~ other non-testlng parameters which 1n general cause 
repositioning within tne current at-r1nK. 

LOCieal operators-- These combine and delimit grouos 
of patterns. Each compound group is considered to be 
a Single pattern with the value TRUE or rALSI .• If 
text pointers are set within a te~t pattern and the 
pattern 1s not true, the values at those text 
pointers are reset to the Values they had before the 

803> 

test, was made. (see examples below.l 6c3al 

"OR I
' HC3ala 

Either of the two separated 
tor the pattern to be true. 

groups must be true 
803a101 

"AND" .. 803a1b 

~oth at the two separateO groups must be true 
for the pattern to be true. 6c3albl 

"NOT" 

The fOllowing pattern ~roup must not De true 
tor the pattern to be true. 

6c3alc 

803&101 

"I" 6c3al~ 

Either of the two separate~ groups must be true 
tor the pattern to be true. HaS lower 
preceOence than OR J i.e. J blnOs less tightlY 
than "OR". 8c]alOl 

Pattern Hatching Arguments-- (each of these can be 
true or false) 

These may appear in Content Analysis patterns: 

SR 

strin, constant J e . g. IIABC" 
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It 9houl~ be noted that if the 8~an 
direction is set right to left the 
pattern string constant pattern should be 
reversed. In the above example, one 
would have "CBA". 8c3a2alal 

char 8c3a2a2 

any character Bc)a2a2a 

charclass 8c3.2a3 

look for a character of a specific class 
(see primitives for a list of character 
classes) If found •• true. otherWise false. 

6c3&2aJa 
'( strentlty ') 8c3a2a4 

loOk for an occurrence of the pattern 
specified by strentlty. If found, • true, 
otherwise false. ' 8c3a2a4a 

'. parameter 8c3a2a5 

TrUe only if the parameter tollowln~ the 
dash does not occur. 

If strentlty '} 

true if the Pattern specified bY strentlty 
can be found anyWhere 1n the remainder of 
the string. First 8earches from current 
position. If the search failed, then . the 
current position is incremented bY one and 
resets. Incrementing and searching 
continues until the end of the string. The 
value of the search is false if the testin~ 
strin~ entity is not matched before the end 

8c3a2.5. 

8c3a2a6 

of the string is reached. BC3&2a6a 

NUM argument 

find (exactlY) the speCified number of 
occurrences Of the argument. 

8c3&2a7 

8c3a2a7a 
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KUHl It NUM2 ar~ument 8c3a2a8 

Tests for a range of occurrences at the 
argument spec1t1e~. If the ar~ument is 
foun~ at least NUMl times and at most HUM2 
times, the value at the test 1s true. 8c3a2a8a 

Either number 1s optional. The default 
value for NUMl 1s Zero. The default 
value tor NUM2 1s 10000. Thus a 
construct1on ot the form "S3 CHIt WOUld 
search for any number of characters 
(including zero) up to and inclUding 
three. 6e3a2aBal 

"lOll ('til'.) UID 8c3a2.9 

it the string bein~ tested 18 the text of an 
NLS statement then the 1~ent1f1er of user 
who created the statement 1s tested bY this 
construction. Bc)a2a9a 

8c3a2alO 

if tne string beinK testeo 1s the text at an 
NLS statement, this test 1s true if the 
statement WaS created atter the date and 
time Idatim, see below) specitied. 6c)a2alOa 

"BEFORE" datim 6c)a2all 

if the string bein~ tested is the text of an 
NLS statement, this test is true if the 
statement Was created beiore the date and 
time Idatim, see below) specified. 6c)a2alla 

These may not appear in content Analysis patterns! bc)a2b 

1* stringname '* 

strinlt variable 

"BETWEEN" pos pos I strentity ') 

L10 programming GUide 

Search limited to between Dositions 
specified . Scan character position is set 
to first pOSition before the pattern is 
tested. 
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Format of date and time for pattern matching 8c3a2c:: 

Oat1m. '( date time I) 8c3a2cl 

Acceptable dates and times follow the forms 
permit teo by the TENEX system's IDTIM JSYS 
c1escr1oed in detail in the JSYS manual. It 
accepts "moat any reaSonable date and time 
syntax." 8cla2cla 

Examples of Valid dates: 

l?-APR-70 
APR-l7-70 
APR l7 70 
APRIL l7. 1970 
l7 APWIL 70 
l7/S/l970 
S/l7170 

Examples of valid times: 

l:l2:l3 
l234 
l6:30 (4:30 PM) 
l234:S6 
l:S6AM 
l:~6-EST 
l200NOON 
l2:00:00AM (midni~ht) 
ll:S9:59AM-EST (late mornin~) 
l2:00:0lAM (earlY morning) 

oc3a2c::lal 

8c3a2clala 
Bc3a2clalb 
8c3a2clalc:: 
Bc3a2c::lald 
8c3a2clale 
8c3a2c::lalf 
8c3a2Clalv. 

8c3a2cla2 

6c3a2cla2a 
8c3a2cla2b 
BC3a2c::la2c 
8c3a2c::la2d 
8c3a2cla2e 
6c3&2c102£ 
8c3a2c::la2R' 
8c3a2cla2h 
6c3&2c1&2i 
8c3a2c::la2:1 

other Arguments~· (these dO not involve tests; 
ratner, they inVOlve some execution action. They are 
always TRUE for the purposes of pa~~ern matChing 
tests.) 8e3a3 

These may appear in SimPle Content Analysis 
Pat~erns: 8C3&)& 

I( 8c)a3al 

set Bean direction ~o the lef~ 8c3a3ala 
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') 

In this case. care should be taken to 
specifY patterns in revers~. that is in 
the order which the computer will BCan 
the text. 8c)a3alal 

8c3a3a2 

set Scan direction to the ri~ht 8c3a3a2a 

"TRUE" - 8e3.3.3 

has no effect; it is generally used 
end of FIND when a value of true is 
even if all tests fall. 

at the 
desired 

8c)a3a3a 

These may not appear 1n simple Content AnalysiS 
Patterns: oe].3b 

PO! 

set current character position'to thiS 
position. If the S~ pointer is used. set 
Bcan direction from right to left. If the 
SF pOinter is used. set Bcan direction trom 

8e3.3bl 

left to right. 8eJ.]bla 

It ID - Be3a3h2 

store current Bcan pOSition into the 
text pointer specified by the identifier 

,~ (NUM) ID -

back up the specified text pOinter bY the 
specilieO number (HUM) of character~. 
Delault value lor NUM is one. BacKup is in 
the opposite direction of the current Scan 

8e3.]b2. 

8e3.]b3 

direction. bC3alb3a 
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STRING CONSTRUCTION 80 

strine eon.truct1ona allOW the replacement ot one strine 
Isubltrinl) bY another strinc. 801 

("ST" Ipol I IUbstr) '. sUist I 

'. st.rincnallle t. l'f exp "TOil explJ) ) ' .. 8tlillt.i 

The .trine to w~1eh po. or str1ncname reters 1. 
the Itrinc speeified to the rieht of the arrow. 
SUb' trine i. replaeea it a lIubstr or an inOexed 
is spee1fied. 

Example.: 

ST Pl p2 • strine; 
is equivalent to 
ST pl • SFlpl) Pl. strine. p2 SE(p2); 

.,tr.flower TO upper} .. strinc; 
18 equivalent. to 

reJ)lacec1 bY 
A 

.tr1ngnallle 

•• tr_ .... tr*ll TO lower-l/. Itrine ••• tr*(upper+l TO 

801& 

801b 

8d2 

8d20 

8d2al 

str.Ll; 8d2a2 

stlilt •• tprim SI' •• tprim)l 8d) 

stprim • 8d4 

"NULL" I a~~a 

repre.ent. the zero lencth .trinl 804al 

SR I 8d4b 

tor .trine constant, e.c. "ABC" 8dkbl 

.ub.tr I 804e 

.ub.trinc 8d4el 

' •• ub.tr I 8d4d 

sUb.trinl eapitalized 804dl 

sUb.trine in lower calle 8c1kel 
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'I 8ubstr / 

If it 1s preceded bY a 4011ar sign (a), then the 
BUbstring 1s copied without movin! any associated 
markers to the new position. This element 18 
relevant only it the Btrln~ 18 the text at an NLS 
statement. 

'* strlngname '. / 

for strln« variables 

'* str1ngname '. I[ exp ') I 

for character variables 

'* stringname '* If eXp "TO" exp Ii I 

8dhh 

8d4hl 

8d4i 

sUbstring by indices 6d~11 

A construction of the form .str_!i TO j} refers to 
the SUbstring starting With the ith character 1n 
the string up and inclUding the jth character. 
Thus *"tr.f! TO 1+10) is the eleven character 
SUbstring starting with the lth character at str. 
and *str*{l TO atr.Ll is the string str with the 
first 1-1 characters deleted. 6d4i1a 

exp I 8d4j 

value of a general LI0 expression taken as a 
character; i.e., the character with the ASCII code 
value equivalent to the value of the expression 8d4jl 

"STRING" I ( exp (I, expj I I; 8c:14k: 

gives a string which represents the value of the 
expression as a signed decimal number. If the secnnc:1 
expression is present, a number of that base is 
prOduced instead of a decimal number. 8d4kl 

SUbstr • POB pos; 805 

This is the BUbstring bounded bY the two p08itions. 8dSa 
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Example: 

Let a "word" be defined as an arbitrary number of 
letters and digits. The two Btatements in thiS examPle 
delete the word pointed to bY the text pOinter "tH. ana 
if tnere is a space on the r1~ht of the word. it is also 
deleted. otherwise. it there is SPace on the left ot 
the word it 1s deleted. 

Tne text pOinters x and yare used to delimit the left 
and right respectivelY of the string to be deleted. 

LD 1s true 1f the character is a letter or a di,1t. and 
SP is true if the character 1s a space. 

FIkD t ( $LO tx t > &LO ISP ty I ty x ( ISP tx I TRUE)); 
ST x y ~ NULL; 

The reader Should work through thiS example until it 1s 
clear that it really behaves as advertised. , 

The new string or suestring is specified as a concatenation 
Of string primaries, with the primaries separated bY 
commas. 

6d6a 

806b 

806c 

806e 

807 
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Section 7. CONTENT ANALYSIS AND SEQUENCE GENERATOR PROGRAMS 

9 

Introduction 9a 

NLS provides a variety of commands for file manipUlation 
and viewing. All of the editing commandS, and the print 
command With assOciated viewspecs (like line truncation and 
statement numberS) provide examples of these Manipulation 
and viewing facilities. 9al 

• 

But occasionally one may need more SOPhisticated view 
controls than those available with the v1ewspec and 
vievChange features 1n NLS. 

For example~ one may want to see only thOse statements 
that contain a particular word or Phrase. 

Or one might want to see one line of text that compacts 
the information found 1n several lon~er statements. 

One might alsO wiSh to perform a series of routine editinl 
operations without specifYing each of the NLS commands over 
and over again. 

The Network Information Center at ARC uses the ability 
to create text using the information from several 
different statements (and even different tiles) and the 
ability to insert thiS new text into a file to prOduce 
catalogues and indices. 

User written prograMS enable one to tailor the presentation 
ot the information in a file to his partiCUlar needS. 
Experienced USers maY write programs that edit files 

902 

Qa2a 

9a2b 

903 

9&30 

automaticallY. 9&4 

G~~ATION OF USER WRITTEN PROGRAMS 

User written programs must be coded in L10. They may call 
other user written routines and varioua procedures in the 

9b 

NLS program itself. 9bl 

User programs that control the way material is portraYed 
take effect when NLS presenta a sequence of statements in 
response to a command like Print Group. 9b2 
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In processing a command such as print NLS looka at a 
sequence of statements, examining each statement to Bee 
1£ it falls within the range specified in the print 
command and if it satisfies the viewspecs. At thiS point 
NLS may alBo pass the statement to a user written 
program to Bee 1f it satisfies the requirements 
specified 1n that program. If the user pro~ram returns 
a Value of true, the (passed) statement 1s printed and 
the next statement in the sequence is test-eel; 11' false. 
the next statement in the sequence is tested. 

User programs that modifY files usually ~aln control at the 
same point 1n processing as those that control the view. 

Typically, one wanta such a program to operate on a 
sequence of statements chOSen bY a user when he decides 
to run the program. In addition, one usuallY wants to 
see the results of such an automated series of eaitin~ 
operations immediatelY after it happens. 

, 
Although a user program may be calleo explicitly (usinr 
a speCial purpose NLS command). it is usuallY inVOked 
when one aSks to view a part of the file. 

CONTEXT OF USER WRITTEN PROGRAMS -- THE PORTRA¥AL GENERATOR 

Generally. the UBer written program runs in the framework 
of the portraYal generator. It maY be invoked 1n several 
waYs, described belOW. whenever one aBks to view a portion 
of the file. e.g •• with a print commano 1n TNLS. with any 
Of the output to printer commandS. and with the JUmP 
command in DNLS. 

All of the portrayal ~enerators in NLS have at least two 
sections -- the formatter and the sequence ~enerator; if 
th~ user invokes a pro~ram of hiS own, the portraYal 
generator Will have at least one, and possiblY two, 
additional parts -- a user filter program and a us~r 
sequence generator. 

FORMATTER 

The formatter section arranges text passed to it by the 
sequence generator (described below) 1n the stYle 
specified by the user. The formatter observes viewspecs 
such a8 line truncation, length and indentin~; it alSo 
formats the text in accord with the reQUirements of the 
output device. 
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The formatter works bY calling the BeQuen~e generator, 
formatting the text returned. then repeating thiS 
process until the sequence generator decides that the 
sequence has been exhausted or the formatter has filled 
the desired area (e.g. the display). Qc3b 

SE~UENC~ GENERATOR 9c4 

The sequence generator looks at statements one at a 
time, beKinning at the point specified bY the user. It 
obserVeS viewspecs like level truncation in determ1ninr 
whiCh statements to paS a on to the formatter. 9c4a 

For example, the viewspecs may indicate that only the 
first line of statements in the two highest leVels 
are to be output. The default NLS sequence v.enerator 
will return pOinters only to thOBe statements passin~ 
the structural filters; the formatter will further 
truncate the text to only the first line. 9c4al 

When the sequence generator finds a statem~nt that 
passes all the views pee requirements. it returns the 
statement to the formatter anO waits to be called again 
for the next statement in the sequence. 9c4b 

one of the viewspecs that the sequence generator pays 
particular attention to is "i" -. the view spec that 
inoicates Whether a user filter is to be applieo to the 
statement. If this viewspec is on~ the sequence 
generator PaSses control to a user filter program, which 
looks at the statement and decides whether it Should be 
includea in the sequence. If the statement Passes the 
filter (i.e. the user program returns a value of true). 
the sequence generator SenOs the statement to the 
formatter; otherwise. it processes the next statement in 
the sequence and sendB it to the user filter program for 
verification. (The partiCUlar user prograM chosen as a 
filter is determined by commandS described belOW.) 9c4c 

USEH FILTERS 9c5 

The user filter program maY be either a content analysis 
pattern (compiled and invoked in the manner described 
below) or an L10 pro~ram which may contain What are 
essentiallY content analYsis Patterns as well as text 
mOdification elements Which may edit tne ~LS file 
automatically. 9c5a 
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CONTENT ANALYSIS PATTERNS 9c5a1 

content analysis patterns ~escr1be characteristics 
that a statement must have to be inclUded 1n the 
sequence bein~ generated. For example. a content 
analYsiS pattern may stiPUlate that a statement 
must contain a particular phrase. or that it must 
have been written since a particular date. In 
general. content analysis patterns may use any ot 
the pattern matching facilities permitted 1n L10 
FIND statements. 9c5ala 

content analysis patterns cannot aflect the format 
of a statement. nor can they initiate editing 
operations on a file. They can only determine 
Whether a statement should be viewed at all. 9c5alb 

Nevertheless. content analysis filters provide a 
powertul tool for user control of the portraYal of 
a series ot statements. They are th~ most 
freqUently used, and eaSily written, of tne user 
programs. However, if one wiShes to chan«e the 
format of a s~atement, or to mOdify the file as it 
is displayed, he must use a USer written L10 
program. 9c~alc 

USER WRITTEN L10 PROGRAMS 9c5a2 

A user written program may be «1ven control bY the 
sequence generator in exactlY the same fashion 
that "a content analysis program is initiated. 
writin« and using SUch programs effectivelY 
requires a thorough knOWledge ot NLS (content 
analysiS, in Particular) and a modicum of exposure 
to L10. 9c5a2a 

Such a program may change the format of a 
statement beinR displayed and it may mOdifY the 
statement itself (as well a8 other 8tatemen~s in 
tne £110). 
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A UBer written pro«ram invoked by the sequence 
generator has several limitations . It can 
manipulate only one file and it can lOOK at 
statements only 1n the order 1n which they are 
presented by the sequence generator. In 
particular, it cannot back up and ~e-exam1ne 
previous statements, nor can it skip ahead to 
other parts at the tile. A User-written seaUence 
generator must be provided when one needS to 
OVercome these restrictions. 9c5a2c 

USER-WRITTEN SEQUENCE GENERATORS 9c6 

A user may provide his own sequence renerator to be used 
in lieu of the regUlar NLS sequence renerator. (This 19 
controlled by viewspecs 0 and P.l Such a pro«ram may 
call the normal NLS sequence generatqr . as well as 
content analysia filters an~ user-wri~~en L10 pro~rama. 
I~ may even call other user-written seQuence generators. 9c6a 

. 
This technique provides the most poweriul means tor a 
user t o retormat (and even create) tiles an~ to affec~ 
~heir portrayal. However, since writing ~hem requires a 
detailed knowledge of the entire NLS Dro«ram. the 
practice is limited ~o experienced NL! pro«rammers. 9c6b 
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Section 8. INVOCATION OF USER FILTERS AND PROGRAMS 

10 

IntrOduction. l Oa 

The uBer-written filters described in this document may be 
imposed 1n some case! throU~h the NLS command "Execute 
Content Analyzer" and in other cases by an NlS SUbsystem 
accessed by the command I'Gato proKrams " • The former method 
is easier but may be UBed onlY with simple content AnalYzer 
patterns. The latter methOd reqUires more of the user; 
furthermore. the several aaditional capabilities offered bY 
general user-written prograMS m.y be inVOked only throU~h 
the IIGato programs" submode. 10al 

user sequence generator programs tor more complex 
editing among many files may be written. Additionally. 
programs may be written in this L10 sUbset to be used to 
generate sort keys in the ~LS sort and MerKe commands. 
Descriptions of these more complicated types of user 
programs and of NLS procedures whicn maY be accessed bv 
such programs is deferred until a later document. In 
such examples~ however~ the USer WOuld still maKe Use ot 
the commands 1n the NLS IIGoto programs" SUbsystem. 101.11. 

These THLS commands are used to compile. institute and 
execute User Programs and filters. 10a2 

compilation-- 10a2& 

i8 the Process by WhiCh a set ot instrUctions in a 
program is tranSlated trom a form understandable by 
humans (e.g.~ the L10 langua~e) into a torm which the 
computer can use to execute those instructions. 10&2al 

Institution-- 10a2b 

is the process by which a compiled program is linked 
into the HLS running system for execution. 10a2bl 

Execution--

18 the process 1n which the computer carries out the 
instructions contained in a compiled and instituted 
program. 

10a2c 

lOa2cl 
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This section additionally presents, in detail, examples of 
the use Of the L10 programming lan~ua,e to construct user 
analyzer filters and reformatters. These pro~rams were 
written by members of ARC who are not experienced 
programmers. They do not make use of any constructions not 
eXPlained in thiS manual. 10a3 

SIMPLE CONTENT ANALYSIS PATTERNS lOb 

The content analysis feature of NLS permits the UBer to 
specify a Pattern of text content to be matched bY 
statements · 1n NLS files. onlY those statements passed to 
the filter bY the sequence ~enerator satisfying the test 
will be sent to the formatter for diSPlay to the user. A 
simple content analyzer pattern is compiled bY the Execute 
Content Analyzer command or throu~h the Goto programs 
sUbmo~e, an~ is activated by a View spec Parameter. 10bl 

The NLS portrayal Generator, made up at the tormatter, 
the sequence generator, and user filters. is invoked 
whenever the USer requests a new uView" ot'the tile, tor 
examPle through the use ot the TNLS "Print." command or 
any at the out.put to printer commands. Thus it one had 
a user content tilter compiled. inst.ituted, and invoked, 
one COUld have a printout mad.e (using "Output. 
QuickprintU, tor example) cont.ain1ng only those 
statements 1n the tile satisfying the pattern. Section 
7 (Hc) d.iscusses these concepts 1n detail. 10bla 

Syntax of Simple Content Analysis Patterns 10b2 

A simple content analyzer pattern 1s made up of any 
number ot String patterns to be matched. terminated bY a 
s~mi-colon. lOb2a 

$strentity '; 10b2al 

It is thus similar to the FIND statement described 1n 
sec~ion 6 (7c) o~ ~he Ll0 primer. It is di~ferent 
becaUse some of the pattern constructions, noted in that 
section, are neither Valid nor relevant out ot the 
context at a comPlete L10 user program includin~ the 
constructions which manipulate text pointers. 10b2b 
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A pattern may be written a8 text anywhere in an NLS 
file. A tile maY thus eontain any number ot patterns. 
However, only one pattern maY oe 1nstit.uteO (or place~ 
as the active proKram or pattern) at a time although any 
nUmber of content analysis patterns may be compileO. 
Using cOmmands 1n the Programs SUbsystem. one maY Bwitch 
back and forth between the invocation of any at them. lOb2c 

Execute Content Analyzer lOb3 

The TNLS cOmmand used to compile simple content analysis 
patterns 1s: lOb3a 

e/xecuteJ co/ntent analyzer type 1n?1 SP 
CA 
yres} 
nro} lOb3al 

(i£ SP. CA. or yre.}) LIT CA lOb301a 

(i£ nro}) ADDx CA lOb3alb 

In response to the prompt "type 1n?" the user maY 
respontl with SP, CA, or "yll indicating that the pattern 
will be entered directly ~rom the keYbOard. Repond1n( 
bY "n" indicates th~t the address ot the pattern Will be 
speci£ied. 10b3b 

ADDR is a TNLS address specific~tion pointing to t he 
first character in the pattern or non-printing 
characters immedi_telY preCediny. the Pattern. It the 
pattern is imbedded in the text of an NLS statement the 
process will read characters until the first 8emi~colon 
1s read. 10b3C 

If the semi-COlon is omitted in this instance J an 
error will result. lOb3cl 

ThUS one may make use of parts of complex patterns by 
positioning the TNLS current position pointer at an 
appropriate place in the middle of the pattern text. lOb3C2 

If a LIT is specified it 18 taken to be the text of a 
Content Analysis pattern. (The semi-colon maY be 
omitted here; it w111 be appended by the system.) lOb3c3 
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When this command 1s given the pattern specified 1s 
compiled into the user prorra.rn butfer, a name 18 
assigned and put on the user program name stack, and it 
1s instituted as a content analYZer program. lOb3d 

When the CA is typed the me88a.~e "Compi11nK Uler 
program" wl11 be 'Cut out. If t.he compilation WaB 
successful, the user wll1 be left at. the TNLS command 
specification level. If there were any error a 1n the 
compilation a list Of the Places in the pattern 1n Which 
the error WaB discovered followed by the meSSa~e 
"[number} errorls): Type CA". lOble 

The description Of the errors may be relatiVelY 
cryptic. syntax errors deal with Borne violation Of 
acceptable langua«e torm. Compiler and sy,tem errors 
may relate to some more general (and Perhaps more 
Obscure) error in the compiler which the ordinary 
user cannot easily fix. lOb)el 

Remember that tne LIO compiler does not do 
anyth1ng about misspelled words and misplaced 
punctuation marks. 

Content AnalYSis Via Goto Programs 

Simple content Analysis patterns may alSO be compiled 
using a command Of the programs SUbsystem described 
beloW. . 

Execution and Effect 

when apPlied to a proper pattern the "Execute content 
AnalYZer" command. in a.ddition t.o compiling the USer's 
pattern. institutes it a8 the current content analyzer 
filter deinltituting any existing content analYZer 
pattern procram. 

Most USers need not be aware of this fact. 

Those. however. whO may compile more than one content 
analyzer pattern 1n a session may wish to switch 

lOb3ela 

lOb4 

lOb4a 

lOb5 

lObsa 

lOb5.l 

betWeen them. lOb5a2 
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TO provide a handle on Content Analyzer patterns they 
are a8si~ned program names made up of the first 5 
characters at the pattern preceded bY the letters 
I'UP" (for User program), a number referring to the 
order of compilation, and &n eXClamation mark (1). 10b5a3 

Using this name one may institute and deinst1tute 
patterns as content analyzer filters by usin~ a 
command 1n the programs subsystem described below. 
The patterns will appear under theBe names 1n the 
user program stack which may be examined with the 
program status command. lOb5a4 

After compilation and institution a content analyzer 
pattern may be applied a8 a filter to any NLS file bY 
using certain viewspecB and any · command Which causes the 
portrayal Generator to examine the file, e.g., the T~lS 
print cOmmandS. Simple content. a.nalyzer prolj':rams do not 
mOdifY files. Rather, they just serve a.B "filters" for 
the portraYal Generator (see Sect.ion 7 (8cl). Relevant 
v1ewspecs are: lOb5b 

i~- show only statements with content Which passes 
the filter. For example an output. QUickprint. with 
view spec i on WOUld print only those statement! 
passing the filter. If none satisfY the filter test. 
an "Empty" will be displayed on-line, a blank file 
will be printed by the Quickprint command. lOb5bl 

j-- show all content. ThiS 1B the Oefault viewspec 
1n NLS. The filter 1s not useO in this case. lOb5b2 

k-- show the first st.atement passing the filtej then 
all others. 10b5b3 

Again we emphasize that the files 
simple content analYsis filters. 
be used for this purpose. 

are not mOdifieO bY 
L10 user programs must 

Examples of Simple Content Analysis patterns 

BEFORE (25-JAN-72 12:0011 

This pattern will match those statements created or 
mOdified (WhiChever happened most recently) before 
noon on 25 January 1972. 

ID • HGL OR ID • MFA; 

10b5c 

10b6 

lOb6a 

10b6al 

10b6b 

L10 Programming Guide Section 8 {pare 791 



ARC 4 APR 72 9246 
INVOCATION OF USER FILTERS AND PROGRAMS 

This pattern will match all statements created or 
modified (whiChever hapPened most recentlY) bY users 
with the identifiers "HOL" or "MFA". lOb6bl 

D 2iLD I ("CAn I "Content Analyzer"): lOb6c 

This pattern will match any of three types of 
statements: those beginning with a numerical digit 
followed bY two characters which maY be either 
letters or digits. and statements with either the 
patterns "CAl' or I'Content Analyzer" anywhere in the 
statement. lOb6cl 

Note the UBe of the brackets to permit an 
unanChored search -- a search for a pattern 
anywhere in the statement. Note also the use of 
the slash for alternations. lOb6cla 

{(2L (SP/TRUEI /2DI D ,- 4DJ; 10b6d 

This pattern will match characters in the form of 
phone nUmoers anywhere in a statement. Numo~rB 
matcheO maY have a two Oigit alphabetic exchange 
followeO bY an optional space (note the use of the 
TRUE construction to accompliSh this) or a numerical 
exchange. 

Examples inclUde YU 4-1234. YU4-1234. and 
964-1234. 
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PROGRAMS SUBSYSTEM lOc 

Introduction lOcl 

This NLS sUbsyst~m provides several facilities for tne 
processing of user written proKrams and f~lters. It i8 
entered. bY using the NLS "Goto" <subaystefll name> 
command. ThiS SUbsystem enables the user to compile L10 
user programs as well as content Analyzer patterns, 
control hOW these are arranged internallY for different 
uBes, define how programs are used, and interrorate the 
status Of User pro«rams. lOcla 

Programs SUbsystem commands lOc2 

Tne Gcto pro~ramB SUbsystem 18 entered by the NLS 
command: 

g{oto) prrocr.ma) ••• 

After the user types the above the system expects one of 

lOc2a 

lOc2al 

the fOllowing commandS: lOc2b 

status ot User programs 10c2c 

'l'his suo-command prints out information concerning 
active User programs and filters Which haVe been 
compiled and/or instituted. The system may be 
interrogated aoout tnis status With the command: lOc2cl 

s{tatus ot user pro~ramsJ CA 10c2cla 

when this command is executed the Bystem will print: 10c2C2 

-- the names of all the programs in the stack, 
inclUding those generated for simcle content 
analYsis patterns, startin~ at the bottom of the 
stack. This stack contains the symbolic names of 
all compiled programs and a pointer to the 
corresponding compiled code. The stack is 
arranged in order of compilation with the most 
recentlY compiled program at the head of the 
stack. 10c2c2a 
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-- the remaining free space 1n the buffer. The 
butter contains the compiled co~e tor all the 
current compiled programs. New compiled cOde 1s 
inserted at the first free lOcation in ~n1s 
but fer. lOc2c2b 

-- the current Content Analyser pro~ram or uNonp" lOC2c2c 

the current USer sequence generator program or 
"None" 

-- the user key program or "None" 

Content Analyzer 

This command allows the user to sDecify a content 
analysis pattern as a content. analyzer filter. 

c[ontent analyzer type in?} 
SP 
CA 
Y (es) 

lOC2C2d 

lOc2c2e 

lOC2d 

1002<11 

n(o} 1002<11. 

lif SP, CA, or y(es}) LIT CA 1002<1101 

lif n(o}) ADDU CA 1002<11.2 

In response to the prompt "type 1n?" the user may 
respond with SP, CA, or "y" indicat.1nK that the 
pattern will be entered directlY trom the keyboard. 
Reponding by lin" indicates that the address ot the 
pattern will be specified. lOc262 

ADDR must be the address of the first character or 
immediatelY preCeding space Of the cro«ram or 
pattern. 

When this comman6 is executed the pattern specified 
is compiled into the bUffer. its name is put on the 
stack, and it is instituted as a content analyzer 
program. 

The name assigned is generated in the Same manner 
a,S thoee ;for patterns compiled bY the "Execute 

1002<13 

1002<14 

content Analyzer ll command. lOc2d4a 
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This command is equivalent to the "Execute content 
Analyzer ll command in compilation error indications 
19b3e) and execution 19b5a). 

L10 Compile 

This command compile! the program specif i ed. 

1[10 compile at1 ADDR CA 

ADDR is the address of the first statement Of the 

10c2d5 

lOc2e 

lOc2el 

lOc2ela 

program. lOc2e2 

This command caUseS the prORram specified to be 
compiled into the user program bUffer and ita name 
entered into the stack. The program is not 
instituted. lOc2e3 

The name of the program is the visible tOl1ow1n~ 
tne word PROGRAM or FILE in the statement 
indicated by ADDR. 10c2.3a 

~rror8 are indicated as above for the compilation of 
simple patterns in l~b3e). 10c2.4 

The program may be instituted and executed by the 
appropriate commands. 

Institute Program 

This command enables the uSer to desi~nate a program 
as a content analyzer. sequence ~enerator. or key 

10c2e5 

10c2£ 

extractor. lOc2fl 

i[nstitute pro~r.m1 PROGNAME CA [OR} 
NUM 

(as) CA (content analyzer) CA 
c[ontent analyzer} CA 
k[ey extractor) CA 
s[equence generator} CA 

PROQNAME is the name of a program whiCh had been 
previoUSlY com oiled with any of the Execute content 
Analyzer, Program L10. or Program Content Analyzer 
commandS. That is, PROGNAME must be in the staCk 
when this command is executed. 

lOc2fla 

10c2£2 

L10 Progr&mm1n~ GUide section 8 [po.e 831 



ARC • APR 72 92~6 
INVOCATION OF USER FILTERS AND PROGRAMS 

Instead of PROGNAME the user may specifY the pro~ram 
to be instituted bY NUM, a numeric value indicatlnv. 
the nth program from the bottom ot the stack. 1002£3 

The program on the bottom at the stack 1s the 
program compiled first. 

Execute program 

This command transfers control to the specified 
program. 

e[xecute program] PROGNAME CA 
HUM 

PROGNAHE 1s the name of a program Which had been 
previoUSly compiled. That 1s, PROGNAME must be 1n 
the stack when this command 1s executed. 

Instead of PROGNAME the UBer may specitr the program 
to be instituted bY NUM, a numeric value lndlcatln~ 

10C21)& 

lOc2t 

lOc2g1 

lOC2~la 

the nth program 1n the stack. lOc2~3 

Deinstltute program lOc2h 

This command deactivates the 1n01cateO program, but 
Ooes not remOVe it from the 8tack anO buffer. It may 
be rein8tituted at any time. lOc2hl 

d(ein.titute program) PROGNAME CA 
NUM 

PROGNAME i8 the name of a program WhiCh haO been 
previOUSly compileO. That 18, PROGNAME must be 1n 
the stack when this commano is executeo. 

Instead of PROGNAME the user maY specifY the pro~ram 
to be instituted bY NUM, a numeric value inoicatinR 

lOc2hla 

lOC2h2 

the nth program in the stack. lOc2h3 

This aSsumes one program will 
than one purpose at one time. 

L10 Programming Guide Section 8 (page 8.) 

not be useO for more 
loc2h3a 

) 



'. ARC 4 APR 72 9246 
INVOCATION OF USER FILTERS AND PROGRAMS 

pop Stack 

The Pop Stack comman~ Oeletes the top (or most 
recent) program on the stack. The pro~ram 1s 
deinstituted. its name removed from the stack, and 
its space 1n the buffer marked as free. 

10c21 

100211 

prop stackJ CA 10C2110 

pop Stack pro~ram command (lOc211l lOc2i2 

Reset Stack 10c2j 

This command clears all pro~rams from the uSer 
program area. All pro~rams are deinstituted, the 
stack is cleared, and the buffer 1s marked &1 empty. lOc2jl 

r(eset staCK) CA 10c2~la 
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Note on Returning from User Analyzer-Formatter programs lOC) 

when a user writes an analyzer-formatter filter program. 
the main routine must RETURN to the portrayal Generator. 
The RETURN must have an argument which 1s checKed by the 
sequence generator. If the valUe at that argument 18 
TRUE. the statement will be passed to the formatter to 
be displayed; if the value 1s FALS~, it will not be 
displayed. lOc3a 

The UBer could thus use FIND statements and expressions 
to check for the presence of statements to be edited by 
the string construction elements and either displaY the 
edited statement or not, therebY 8avln~ the tormattin~ 
time. lOc3b 

A file could thUS be edited ~ulckly without ~ny 
immediate feedback to the user with the i v1ewspec 
on. However, by turning view spec j on afterwards, 
the user coula then see the completelY ~d1~ed file. lOc3bl 

Examples of AnalYzer-Formatter programs lOc4 

The fOllowing are examples o'f USer analyzer-formatter 
programs which selectively edi~ st~tements in an NlS 
file on the basis of text searched for by the p~ttern 
matching caoab1lities. Examples of more sophisticated 
user programs such as sort keys ~nd user sequence 
generator programs will be presented 1n a later 
supplement with a descriPtion of NLS routines easily 
accessed bY users. loc4a 

Example 1-- lOc4b 

PROGRAM outname ~ removes statement names -- del_ () 
--~ 

DECLARE TEXT POINTER sf, oaf, caej 
(outnameIFROCEDURE: 

IF FIND tsf INP '( tpaf ['I) tpae THEN 
BEGIN 
ST sf. pae SE(sf)j 
RETURN (TRUE I : 
END 

ELSE RETU~N(FALSEI; 
END. 

FINISH 
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This program removes the text and delimiters of NLS 
statement names from the beKinninc of the statements. lOc4b2 

Example 2"-

PROGRAM chan~ec1; 
(ChanKec1) PROCEDURE; 

LOCAL TEXT POINTER !, e; 
FIND t! SEI!) te; 
IF FIND SINCE 12S-JAN-72 12:00) THEN 

BEGIN 
5T f • "[CHANGED}", f e; 
RETURNITRUE); 
END 

ELSE RETURNIFALSE); 
END. 

FINISH 

lOcke 

100401 
100402 

l Och.c2a 
100402b 
10c4020 

lOcb.c2cl 
loch.c2C2 
10040203 
100402c4 
100402~ 

loch.c2e 
1004c3 

This program checks to see if a statement was written 
after a certain date. If it was, the string 
"(CHANGED)" will be put at the front of' the 
statement. lOc4c4 
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) AS we ~OVe ana reorv.~nizc the AHC PSo/secrctarial functions, We 
are adQressin~ the problem of cOntac~in~ staff members ~hen they 
rec eive teleph~ne or oth~r messa~es . AUdio and i ndiv1dual radio 
pa ginR system~ are ~Of bein~ considered. he plan to have some 
visu al overview of the conso l e &I"ea from the telePhone call 
director, and in som ~ cases can direct phone calls to console 
phones, or personally contact st-a.Jt . An additional pOSSibilitY is 
an ~l'ray of liehtn indicating that a Message awaits - perhaps 
b11n~in ~ if i t 18 consi~ered urient: Hence t ne TEST board . 1 

) 

) 

NO s1n g l~ approach Will previde the opt1~al solution. Comments 
and 5u ! ~estion s will oe apcfcciate1 . We want to provj,de the best 
COMmunica~icns possiOle for 211 cnncerned - ad2ote~ to each 
individualls des1reS and needs to the m&ximurn extent feasible . 

D,?nal<1 H. Cene 
Stanford he search Institute 
333 Havens~ood Ave . 
Menlo Park , california 9hO?5 
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ProPosal for Research No. ISU-72-48 

EnKineering Change A to Contract F30602-70-C-0219 
Part one--Technlcal Proposal 

I INTRODUCTION 

This proposal is 1n response to Rome Air Development Oenter 

1 

2 

Request for Change A dateO 1 December 1971. 2a 

II DISCUSSION OF PROPOSED OHANGE 

We propose the following changes to the Statement of Work 
(Oated 6 February 1970) for the above contract: 

Page 4, add the tollowing paragraphsr 

1'4.2 The c~ntractor shall provide three IMLAC programmable 
Display Systems (PDS-lD) and the IMLAC softWare necessary 
to allow remote operations ot TNLS over the ARPA network. 
The systems shall consist of the basic PDS-ID unit with the 

3 

3b 

following teatures: 3bl 

PDS-1D 
MEM-l 
LVH-l 
OBS-l 
HRC-l 
TAB-2 

GMI-l 

(Display computer) 
(Incremental cost ot 4k memory mOdule) 
(Long vector generation harOware) 
(Read/write cas.ette includiog boot. trap ROM) 
(High contrast, high resolution ORT) 
(Extended modular support table in lieu of 
TAB-l) 

(Graphic mouse with keyset) " 

In addition, we suggest the addition Oft 

BEL-l (Bell alarm) 

"4.2.1 In addition, one of the units shall be equipped with 
the programmer/maintenance control panel (CON-l) feature. 
The contractor shall inclUde other features IS required tor 
interfacing to TNLS, or DNLS, and DEX software or the ARPA 

3bla 
3blb 
3blc 
3bld 
3ble 

3blf 
3blg 

3b2 

3b2a 

network hardware. 3b3 

4.2.2 The IMLAC equipment ahall inclUde a mouse and binary 
keyset with each ot the basic PDS-1D units, 3b4 

4.2.3 The contractor Ihall procure four Execuport - 310 
transceivers and four Termicette cassette digital 
recorders. These units shall be interfaced in a manner that 

Part One--Technical proposal (l) 
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ProPosal for Research No. 15U-72-46 

m~ke. their operation compatible with the TNLS an~ DEX 
software on the contractor's PDP-10 computer." 

The following is a change to Exhibit "A" aated 6 February 
1970. 

EXhibit ItA'I add the fOllowing: 

"EXhibit Line Item A005 shall be in accordance with 
the requirements of paragraph 4.2 of the Statement of 
Work entitled. "Network Information Center and computer 
AUgmented Team Interaction", dated 6 February 1970 and 
Engineering Ohange "A" as outlined in 4.2 of the 
statement Of Work." 

Part One- - Technical proposal (2) 
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EnK1neer1ng Change A to contract F30602-70-C-0219 
Part TWo--Business proposal 

I ESTIMATED TIME AND CHARGES 

It . 1s proposed that the work outlined herein be performed 
during a periOd ot 4 months. This estimated duration is 
~epen~ent of the actual ~e11very ot the IMLAC ~1.play 
equipment by IMLAC. They have quote~ a ~elivery time or 90 -

4 

5 

120 days after receipt of the order. 5a 

Pursuant to the provisions of ASPR 16-206.2. attached is a 
cost estimate and support schedule 1n lieu of the DD Form 
633-4. Also enclosed 1s a signed form complete except a8 to 
the "Detail Description of Cost Elements." Sb 

II CONTRACT FORM 

~t 1s reqUested that any contract resulting from this 
proposal be awarded on a cost-Plus-t1xed-tee basis as a 
mO~1f1cat1on to contract F 30602-70-C-0219. 

III ACCEPTANOE PERIOD 

This proposal will remain in effect until 1 April 1972. It 
consideration of the proposal requires a lon~er perioo, the 
Institute will be _lad to conSider a request for an extension 
of time. 

Part Two--Bus1ness Proposal (11 

6 

6. 
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7a 
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H1P,2; SRI-ARC 1 MAR 72 9249 

Proposal for ResearCh No. tSU~72-48 

cost Estimate: 

Part Two--Business Pro~osal (lJ 



) 

) 

) 

&SRI-ARO JON 23-MAR~72 17.34 9249 
H1P.2l SRI-ARC 1 MAR 72 9249 

Procosal for Research No. ISU-72-~8 

COST ESTIMATE 

Direc=t. Cost.s * 
Equipment. Costs 
Sh1pp1nr coots 
Tot.al Direct. Cost.s 

Total E.t1m.te~ cost 
rixee ree 

Total E.t1mate~ oost Plus F1xe~ Fee 

• See support.ing schedUles 

Part TwO--Susine.s Proposal 

s 80.037 
4S0 

80.487 

80.487 
3.702 

S 84.189 

{21 
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&SRI-ARO JON 23-MAR~72 17.34 9249 
H1P.2; SRI-ARC 1 MAR 72 9249 

Proposal for R •••• rch No. I5U-72-48 

Cost schedules: 

Part Two--Bu81ne'B Proposal (2) 



) 

) 

) 

&SRI-ARC ~CN 23-MAR-72 17.34 9249 
H1P,2; SRI-ARC 1 MAR 72 9249 

ProPoB~l for Research No. ISU-72-4& 

SCHEDULE A 

EQUIPMENT COSTS 
IMLAC ~isPlays S 57.677 

Item: 
1. PDS-1D 
2. MEM-l 
3. LVH-l 
4. CBS-l 
5. HRC-l 
6. TAB-2 
7. GMI-l 
8. CON-l 

Unit price. 
a 9.970 

3.450 
2.800 

845 
290 

95 
2.300 
1.250 

Three each of items 1 .. 6 
Discount for i~ems 1 .. 6 
SUbtotal 
Three each of item 7 
discount tor item 7 
SUbtotal 
One each it.em 8 
SUbtotal 
Installation 
SUbtotal 

6.900 
-690 

s 52.350 
-2.618 
49.732 

6.210 
55.942 
1.250 

57.192 
400 

57.592 

In addition to features selected bY RADC technical personnel, 
we suggest: 

Item: Unit price. 
9. BEL-l 100 

(Bell alarm) 

Added feature 9. 265 
Tnree eaen less IMLAC 5% discoun-

Total diSPlay equipment costs 57.877 

As per IMLAO Quote dated 3 February 1972 and price list 
dated 15 January 1972 

(assumes all three systems are installed simultaneously at 
RADe without Ihipment to an intermed1&te point tor temporary 
installation and lor modification) 

Execuport terminals S 14.360 
Four at 8 3.590 
As per Execuport sale. hrochures dated 5/1/71 

Part TwO--BusinesB Proposal OJ 
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&SRI-ARC JCN 23-MAR-72 17:34 9249 
H1P~2; SRI-ARC 1 MAR 72 9249 

ProPosal for Research No. ISU~72-~8 

Termicette cassette digital recorders a 7,800 
Termicette model 3100-3 

This model covers 110 to 2400 baud range. 
Four Q S 1,950 

As per Termicette letter Quote to D.F. Me Namara dated 
1/21/72 

Total: $ 80,037 

Part Two--Bus1ness Proposal {4J 
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H1P.2; SRI-ARC 1 MAR 72 9249 
ProDosal for Research No. I5U-72-48 

aSRI-ARC JCN 23-HAR-72 17:34 9249 

SCHEDULE B 
Shipping 

IMLAC Oi.PlOYS 
Execuport terminals 
Termicette recorders 

Tot.al 

Part TwO--Business Proposal 

300 
so 

100 

4So 

{SI 



<HJOURNAL)9249.NLS,l. 23-MAR-72 17,34 JCN , 
IJ9249) 23-MAR-72 17,34, T1tle, Authorls), S.R.I. - Augment.t1on 
Rese&rch center. James o. Norton/&SRI-ARO JCN; Distribution: Duane L. 

) Stone/DLS; SUb-oolleotion.: SRI-ARC, Clerk: JON; 
Origin: <NORTON)J9249.NLS,2. 6-MAR-72 6:48 JON I 
.RTJ=O; 

) 

) 

Part One··Techn1cal proposal {OJ 



WSD 23-fEB,72 20:13 925. 
Primitive Tex~ Mac ro Expande r 

) 1 have written a primitive text macro expender 
user program with the sequence generator , 

which runs as a 
1 

) 

) 

With this program, a rile may have a number of atatements of the 
term: 2 

"DEFI NE" na~e '= string '* S(I, name I: stringN) I • , 2. 

name is a legal L10 name (uP to 50 Characters), 3 .e. LL $LLD 2b 

String is any string excluding the character 'We 

Each DEFIN~ statement must be in one NlS statement, and 
anythin g else in that statement is 1~nored. 

The DEFINE ~ust oe the first non-prnting string in the 
statement. 

Any subsequent usage of the word (not string) <name>, will reBult 

2c 

2d 

2. 

in the name being replaced by the str1n~ . 3 

For Example: 

WOU1Q result in a statemnt readin~: "go blap" being change~ 
~o "go garPle blork" . 

There is a current limi~ of 100 defines (whiCh is easy to Chan~e 
if necessary), an~ ~he total number of characters in all defines 

3. 

301 

(names and strings) is limited to (roughly) 3000 . k 

Defines maY be nested. The cu r rent limit is 8 deep . but this too 
13 easy to chan~e . 5 

For Example: 

DEFINE blap = ~arple blork# . snik -go blao awayN; 

The sta~ement "Let's snlk" would be tranSlated to "Lets go 

5. 

5&1 

garple blork awaY". 5&2 

In or~er to use the orogram, compile the program (starting at 
statemet 1) in (~uvall . macro. 1), and invoke it as the conan 
proaram. 

When it is execu~ed, it uses the SEND construct. and does no~ 
change the f11e. 

1 

6 

7 
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) 

) 

WSD 2) - FEB' 72 20 :1 ) 9 2 5h 
P r imi~ive Tex~ Macro Expande r 

Any DEF I NE s~ate m~t8 are deleted ( i . e . no t sent) . 

I am thin k1ng about putting a new command 1n NLS - ut i l~Y s uch as 
M-Compile which Will dO all of this stuff automatically before 
comoil i ng . 

In th i s case , OACRO would pr obab l y be comp i l ed wit hin NLS . 

All of this is pretty easy to c hange , and I am open to 
8 u g!estions . 

2 

J oe l B. Levin 

7' 

8 

8. 

9 
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· 
WSD 23-FEB.72 20:13 92Sh 

primitive Text Macro Expcn~e r 

(J92 Sh ) 23 - FEB-7220:13 ; Title: Author(s) : William S. Duvall/WSD, 
Dis~ribution: Diane 5. K~Y~ J paul Rech , M1cnael D. KUdlick, Donald R. 
Cone, Don L1muti , William R. Fer~uson , priscilla Lister. Robert L. 
Den dy , Linea t . Lane , Oarilyn f . Auer bach , Walter L. Bass, Qary S. 
Church, ~illiam S. Duvall, Douglas C. Enge lhart. Beauregard A. Hardeman. 
Martin E. Ha r ay , L. D. Hopper , Charles H. Ir by , Mil E. Jernigan. Harvey 
G. Lehtman, J ohn T. Me lvin , Leanne B. North , Lames C. Norton, Cindy 
Page, Bruce L. parsley. William H. Paxton , Jeffrey C. Peters, Jake 
Ratliff, Barbara E. Row , Ed K. Van De Riet, Dirk H. van Nouhuys. Kenneth 
i. Victor, Don C. Wallace , Richard w. Wats on, Don I. Andr ews/SRI-ARC; 
SUb-collections: SRI -ARC ; Cle r k : WSD; 
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) 

) 

JBL 2" - FEB-72 7 :17 9255 
Firs t message 

!J9255i 2"-FEB - 72 7 : 17; Ti<lo : Author!si : Joel B. Levin/JBL: 
ri~tribution: Lee R Talbert/LRT; SUb MCOllections: NIC; Clerk : JBL; 



JBL 24-FEB-72 7:17 9255 
First message 

) 
Hello. Lee, ~his is You r first message on the NIC . 

1 

) 

) 

1 

William S. Duvall 



WSD 24-FE8-72 9:05 9256 
Re~owwd POD NO~es: 22FEB 

Barbara asked WhY should we continue to have meetin~5 . 

some Qlscussion on the sUbject, with reference to the fact 
that other pods are fadin~ away 

I don't think that tnere were any concrete DOints tor or 
against. 

The discUBsion ten migra ted onto the SUbject of why don't we 
cPPly the results of augmen tatiOn inward. 

For exa~Ple, WhY isn't there a P4 Directive library , or a 
orogram Library, or ••• 

Some people are Obviously borej 

Talked acout iniornation d!se~ination and cOllection within the 
group (still rel:tea to applying augmentation inward) 

TalKed about file privacy, an~ concept of non-printable files. 

Some discussion about pros and cons of privacy 

) List of goals Was dietributed ~ and peOPle scanned. 

SO~e C1scussi ~erits anrt value of ,"oa18 verSus ~eans . 

Agreed to meet next Tues at 1400 

) 
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Dirk H. van NOUhUYS 
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WSD 2h - FES - 72 9:05 9256 
Redow wd ~OD NOt •• : 22FEB 

(J 9256) 2h-UB- 72 9 : 05 ; Title: Autnor(s): William S. DUvall/WSD; 
Distribution: Diane S . KaYe, paul ReCh, 01chael D. Kudlick , Donald R. 
cone, Don Limuti , William R. Fer guson, priscilla Lister . Robert L. 
Denay, Linda L. Lane, Oa rilyn F. Auerbach, Wa lter L. Bass , Oary s . 
Church, Wil11a~ S. Duvall, Douglas C. E n~elbar~. Beauregard A. Har deman , 
Martin E. Hardy , L. D. Hopper, Charles H. Irby, Mil E. Je rnigan. Harvey 
G. Lehtman, John T. Melvin , Leanne B. North, Lames C. Norton , Cindy 
page, Bruce L. Parsley , William H. Pax~on, Jeffrey C. Peters, Jake 
Ratliff, Barbara E. RoW , E~ K. Van De R1et, Dirk H. van NoUhUYB . Kenneth 
E. Victor, Donald C. wallace, Richara W. Watson. Don I . Andrews/SRI-ARC: 
SUb-collections: SRI-ARC; clerk: WSD ; 



) 

) 

) 

he&d1n, test 

(J926 21 24 - FEB - 72 10:16; Title: Author{al: Dirk H. van Nouhuys/DVN: 
D1stribu~ion: Barbara E. Ro w/B ER{Barbara, when you see this jOurnal 
item, plese tell me ---Dirk); SUb-Collections; SRI-ARC; Clerk : DVN. 
orioin: <VANNOUHUYS>HEADTEST . NLS ;l. 24-FEB-72 10:13 DVN ; 



) 

) 

) 

DVN 2.-FEB~72 10:16 9262 
heading test 

ABStRACT (PBS> <LFH-13> <Center-l> <BRM-60> <BLM: 12> <Ilev-O> 
(Text"sectionJ="Abstract") 1 

DUring 1970 SRI's Augmentation Research Center took part in 
cre11m1nary operation of the ARPA network, made several 
important i mprovemen ts in the ARC operatin2 system's 
efficiency and features for users, and began installation ot a 
new computer. 1& 

Convers~on frOm an XDS 940 to a DEC PDP-12, which was in 
process in February 1971. has delayed full operation on the 
ARPA network. lal 

Ho~ever, the netWork has been used both in software 
developMent and in trial runs of the Ne twork Information 
Center. Initial software for the Network Information 
Center was comoleted and documents have been rapidlY 
accumulatin~. Other new hardware inclUdes UNIVAC dru~s and 
various re~ote terminals. New software inclUdes redeSign of 
the core of oUr «LS , development of higher level processes 
such as executable text, and ready use of content analysers 
in au tomated Clerical procedures. NeW featUres for USers 
inclUde. among other things. an online Journal comparable 
both to a daily periodical and to a rchival journals, and a 
both to a dail~ periodical and to archival journals, and a 
calCUlator. 1.2 

CREDIT (pas> (LFH=8> (Ilev=3> (oenter~1>(Text"section)atICred1ttt> 2 

The(BRMc5S> research re po rted here is the product of 
conceptUal, design, and development work by a large number of 
persons; the program has been active as a coordinated team 
effort Since 1965 . 2a 

1970lS work involve~ the Whole ARC staff; 2b 

Walter 1 Bass, Roger D Bates, 
Vernon N Baughman , Mary S Ohu rch, 
William S Duvall, Douglas C Engelbart 
Martin E HardY J David Hepper, 
Charles H IrbY, Mild red E Jernigan, 
Harvey G Lehtman, John T Melvin, 
Jeffrey C Peters, Jeanne 8 North J 

James C Norton, Dirk H van NouhUys, 
cyntn~a Page. Bruce 1 parsley, 
William H Paxton, Jake Ratliff, 
Barbara E Row , Edwin K Van De Riet, 
and ~enneth EVictor. 2bl 

1 
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DVN 24-FE8~72 10 :16 9262 
heaain g test 

in adaition two Consultants: 

Don I An~rews and James A Fadiman, 

and the following former members of the staf: : ( BRM *70> 

Geoffrey H Ball . Frederick van den BOBCh, 
Mary G Caldwell , Roberta A Carillon , 
David G Casseres , Ann R Geoffrion, 
J~rea H Ha rri s , Wi lliam K English, 
Ma r tha E Trunav. and John M Yarborough. 

2 

Kenneth ~ . Victor 

20 
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KEV 24 -FEB~72 14:37 9265 
commen~B on 110 macros 

) why no~ ex pend 
SUbs~ltutionB? 

macro £&cili~Y ~o include parametr~c 

, ) 

) 

1 

William ~. Duvall 

1 
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KEV 24-FEB,72 l4:37 9265 
comments on 110 MacrOS 

IJ9265i 24 -F EB-72 l4:37; Ti~le : Au~horlsi, Kenneth E. Victor/KEV ; 
Distribution: Diane S . Kaye , paul Rech. Michael D. Kudllck, Donald R. 
Cone, Don timuti, William R. Fer~uBon, priscilla Lister , Robert L. 
Dendy, Linda L. Lane , Oarilyn F. Auerbach, Walter L. Bass , Oary s . 
Church, ~il11am S. Duvall, Douglas C. Engelbart. Beauregard A. Hardeman. 
Martin E. Haray , 1. D. Hopper, Charles H. Irby, Mil £ . Jernigan . Harvey 
G. Lehtman, John T. Melvin, Jeanne B. North, James C. Norton , Cindy 
page, Bruce L. Parsley, Will iam H. Paxton , Leffrey C, peters , Jake 
Ratliff, Barbara E. RoW , Ed K. Van De Rle~ , Dirk H. van NouhuY8 . Kenneth 
E. Victor, Donald c . wallace, Richard W. Watson. Don I. Andrews / SRI - ARC; 
SUb-Collections: SRI -A RC; Cl erk : KEV; 



WSD 24-FEB-72 15:07 9266 
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) 

) 



WSD 24-FEB-72 15:07 9266 
UsaKe o£ TENEX pro gr.m communication Fla~B 

) Usa~e of program com~un1cation Flags 1 

) 

) 

Flag NO (password JLOCK): used to control Journal access. 

When set, prevents anyone new frOm entering the Journal, 
but allow s persons already using it to continue. 

Flag *1 (pa Bsword JBFIL) : Indicates a Bad File in the Journal 

1. 

101 

System Fi le s . l b 

Th~s !la~ may be s~t either by the Journal, o r by slinker. 

It indicates that an error was found in one of the JOurnal 
fileR, and immediatelY stops any furth e r use of the 
Journal . 

pe r sona currentlY Using the Journal are bombed out to te 
TNLS comm ano parser with the message: GlObal Journal 
File system Error--Call NIC center. 

The flag W ~11 a lways be r eset bY runnin~ recov!. and it 
will be additionallY rese~ by any succesSful running of 
Slinker. 

~o~e that Blinker HaY also Be~ thiS fla g 1£ it finds a 
b~d f ile. 

RecoV! shOUl d be USed for recovering . 

Flag ~2 (password SLNKR ): contrOls the aUtOMatic startup of 
Recov! (Slinker. OLJDEL) . 

If on , PLS will not lunction as ~LS , but will reset it and 
start up recoVf (inc lUding lo~ g ing 1n as baCkground) 

1b1 

1b2 

1b2. 

1b3 

1b3a 

1b3b 

1c 

ins~ea d . lcl 

If found on and NLS is loggea in, NLS execu~es an error 
af~e r re8e~ti ng it. lc2 

Flag ~3 (password NLSUT ): Controls the automatic startup of 
NLS ut11ty . • 1d 

If on, NLS will not function as NLS , but will reset it and 
start up utilty (inclUdin g loggin( in as bac k( round) 
instead . 

If found on a n~ NLS 1s logged in , NL S executes an error 
after reBe~tin~ it . 

1 

1d1 

1d2 
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WSD 2h-FEB.72 15,07 9266 
Usa~e of TEN EX program Commun~cat1on Flags 

Flag #4 (password OPNLK ) : Used oy the routine (IOCTL~ 
openlcck) for preventin~ race conditions . 

fla~ -5 (password EXPFGI, If TRUE, SLINKER and NLS UTILTY will 
expwn ge the directories under Which they are running. It 

le 

fALSE, the expunge will not be executed . it 

Flag N 6 (Password WMEAS ) If on, NLS will write some 
measurement stuff out on a file when Execute QUit is done . 

flag # 7 (PaRsword IDLOK): A Flag which , if set, will not 
allow entry into the identification system. 

Fla, #8' IFaB.word AUTOJI 

Whenever Checkd1sc runs, it turns thiS flag on. 

After it has co~pleted runnin~ and there were no errors, it 

19 

lh 

11 

111 

turns it of!. 112 

If this fla~ is on, no auto ~ startup jObs will be started. 113 

2 

W1111an S. Duvall 
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WSD 24 -FEB~72 15.07 9266 
Usaie of TENEX program Communication Flags 

IJ9266) 24-'EB - 72 15;071 Title; Authorls); William S. Duvall/WS DI 
ristrlbu tion : Diane S. Kaye, Don I. An~ r ews , walter L. BaBs ~ William S. 
DUvall, Oary S. Chu rc h , J . D. Hopper, Charles H. Irby , Harvey G. 
Lehtman, Lohn T. Melvin, Bruce L. parsley, Willia~ H. paxton, Donald C. 
Wallace, Kenneth E. Victor, William R. Fe r guson , Robe rt L. Dendy / NPG Dew 
KEV WRF RLDj Suo-Collections; SRI-ARC NPG; Clerk : WSU ; 
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.) 

"SD 24-FE8.72 15:18 9267 
on parameters in ~acros 

I didn't 2110w parameters becaUSe BecaU se I Wanted to keep it 
simple enough so as to be implemented in 2-3 hours. I welcome 
inyone else who Wishes to do it. 

1 

Kenneth l . Victor 

1 
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WSD 24 -FEB~72 15:18 9267 
On oarameters in m~Cro8 

(J92671 24-FEB-72 15:18; Title : Author {s): William S. Duv'll/ WSD ; 
Dls~ribution: Kenneth E. Victor , Diane S . Kaye, Don I. Andrews , Wal~er 
L. Bass, William s . Du vall, Mary s. Church , L. D. Hopper , Charles H. 
Ir oy , Harvey G. Lehtman , John T. Melvin , Bruce L. Parsley , Wi lliam H. 
PaXton/K EY NPG ; Sub ~ Collec tions: SRI - ARC NPG; Clerk : WSD; 

J 



CHI 2h-fEB.72 l7 :l6 9268 
New groups in the IDENT system 

) The following Rroups have been ae£ined in the IDEMT system to 
faCilitate interaction concerni~ng software teams and interest 
groups. 

CIP ••••••••••••••• Changes in progress 

NLSBUGS ••••••••••• NLS BUGS Teom 

MPSDT ••••••• •••••• MPS De velOPment Team 

MPSIG •••.•...•.. ·. MPS Interest Group 

JMAINT •••.•••••••• Journal Maintenance Team 

JMIG .•..•...••••.• Journal Maintenance Interest Group 

JIG .•••••••••••••• Jaurnal Interest Group 

pnDT ••••••••••••.• pr1rnit ive Nt! DebuRger Team 

PNDIG ••••.•••••••• primi tive NLS Debu«ge r Interest Group 

IDMAINT ••••••••••• IDENT System Maintenance Team 

) lSMIG •••••.• ••• ••. IDENT system Maintenance Interest Group 

IDIG ••...•.•.• ..•• IDEHT System Interest Group 

NCT .•..•••...•.•.• NLS Cleanup Team 

HCIG •...•..•.•••. • NLS Cleanup Interest Group 

TLCT ••••.•..•..••• TENEX Literal Collection Team 

TLCJG ..•....••..•• TENEX Literal collection Interest Group 

SDAT •.••• . .•• •.•• sequential Display Area Team 

SDAIG ••••••.•••••• seQuential Display Area Interest Group 

CEDT ••.•...•••..• Control Environment Development Team 

CEIG ••••..•.••••.• control Environment Interest Group 

NFFET •••...••.•••• NLS File Feature Extention Team 

NFFEIG ••.•••••.••• NLS File Feature Extention Interest Group 

l 

1 

l. 

lb 

10 

1d 

le 

l£ 
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lh 

li 

lj 

lk 
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lr 
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) 

) 

New groups 1 n ~ne IDEMT system 

NMAINT .•••• . •• . • • • NLS M~intenance Team 

NMIG •• •••••• • . • •. . NLS Maintenance Interes t Group 

BRST •• • •.• . •..• . •• Baseline Record System Team 

BRSIO . .• • ••• .. ••• • Baseline Record System Interes~ Group 

CST • . .••• . •. • ••. .• Catalog sys~em Team 

CSIG ••.•. • . . • ••• •• catalog SYSteM Interest Group 

8FST . .•• ••• • ••••• Basic File system Team 

BF SI G •.•••. . •• •• • • Basic File system Interest Group 

DEX2 •.••...•.•.•• DEX·II Development Team 

DEXIG ••••••••••• • • DEX Interest Group 

DEXMAlnT ..••...• .• DEX Maintenance Team 

LDOCT •••••• • • . •••• Lan guage Documentation Team 

LDOCIG •••••• • .••• . Language Documentation Interest Group 

NDOCT ••..•• . • ... .• NlS Documentation Team 

NDOCIG .•.••••• •• .• NLS Documentation Interest Group 

SySCAPT • • •.• •• •• •• System Capacity Team 

SySCAPIG •.•• ...• •• SyBtem Capac ity Interest Group 

TENE XT ••. . •• . • .• •• TENEX Team 

TENEXIG ••••••••• •• TEN EX Interest Group 

2 

Dirk H. van Nouhuys 

lw 

lx 

ly 

lz 

la* 

lao 

l ab 

lac 

lad 

la. 

laf 

lag 

l ah 

101 

laj 

lak 

lal 

lam 

l an 



) 

) 

) 

CHI 24-FEB.72 17:16 9268 
New grouts in the IDg NT system 

IJ9266) 24 - f E8 -7217:16; Title: Authorls) : Ch.rle. H. Irby/CHI: 
Distribution: Diane S. Kaye , paUl Rech, Michael D. Kudlick, DOnald R. 
Cone. Don Limuti. Willla~ R. Fer~uson. priscilla Lister, Robert L. 
Dendy , Lin da L. Lane, Oarilyn F. Auerbach, Walter L. Bass, Oary S. 
ChUrch, William S. Duvall , Douglas C. Engelhart, BeaUre ga rd A. H~r~eman. 
Martin E. Hardy, L. D. Hapner, Ch~rles H. Irby, Mil E. Jernigan. Harvey 
G. Lehtman. John T. Melvin , Leanne B. North, Lames C. Norton , Cindy 
page, Bruce L. parsley , William H. Paxton, Jeffrey C. Peters , Jake 
Ratliff, Barbara E. Row, Ed K. Van De Riet , Dirk H. van NoUhuys. Kenneth 
E. Victor, Donald C. Wallace, Richard W. watson . Don I. Andrews/SRI-ARC: 
SUb~collec~ion~: SRI~ARC; Clerk: CHI; 



MEJ, 2-JUN-72 8:28 <GJOURNAL>9271.NLS,l 1 

(GJOURNAL>9271.NLS,l, 25-FEB-72 10.24 PL , 
IJ9271) 25-FEB-72 10:23, .HJOU RNAL="DVN 25-FEB-72 10 :23 9271", Title: 

, .HED~"TNLS Course in MarchI' ; Author(s): Dirk H. van Nauhuys/DVN; 
J Distribution: Robert L. Fink, Karl C. Kelley, Schuyler Stevenson, 

Charles Hollana, Jeanne B. North, Oharles Holland, George N. Petregal, 
Steve D. CroCker, Thomas F. Lawrence, John W. McConnell, John F. 
Heafner, Robe rt E. Long, Ari O. J. Ol11kainen. James E. White , A. wayne 
Hathaway, Dan L. MurphY, Patrick W. FoUlk, Richard A. Winter, Harold R. 
Van Zoeren, Alex A. McKenzie, Robert L. Sundbe rg, Joel M. Winett, Abhay 
K. Shushan, peggy M. Karp, Thomas N. pyke, Abe S. Landsberg, S. Michael 
Wilber, James A. Moorer. Edwa rd A. Feigenbaum. Robert T. Braden. James 
M. Pepin, Barry D. Wessler, John T. Melvin, Richard W. Watson , Ed K. 
Van De Riet/NLG RWW EKVlfyi), Sub-COllections: SRI-ARC NLG, Clerk: PL, 
.IGD-O; .SNF~ 72; .MCHa65; .TABSTOPS.8,16,24,)2,40,48,56 ,64 ; .PGNa·l; 
.SCR.2j .P ES ; 

) 

) 

Orioin: <LISTEF,>TNLSCOURSE.NLS,2, 25-FEB-72 10:19 PL , .PST=l, .MCH=68/ 
.PGN-O; .PNO:l; .SCR -2; .SHF-?); .SN -O; .DI R-O ; .HED:" TNLS Course in 
March II; .PES; 

1 We will offer a course in NIC TNLS on March 16 and 17th. A tew 
Places remain. It you want a place for someone from your site, please 
inform Mil Jernigan at ARC--IMEJi, 1415) 326-6200, ex. 4775. 



JBL 2S-fEB.72 12:33 9272 
Random 16ent stuff 

) 

IJ9272i 2S-fEB-72 12:33; Title: utnor l.i: Joel B. Levin/JBt: 
Distribu~ion: Barbara E. Row/BER; S b-Collections: NIC ; Clerk: JBL; 

) 

) 



Random Ioent stuff 

) IS there a Place somewhere~ like a 
a page in the User's GUi6e, Which d 
etc. and ~ives examPles for pnterin 
the ident !i1e? I think that YOu t 
alreadY. 

) 

) 

Also: I am now gettin~ Author'S co 
However 1 a~ also getting hardCOpy 
everything I send. Can you turn th 
shot is an unnecessary expense , alt 
insignificance beside the cpu time 

Thanx for your help. 
JBL 

1 

George E. Lindamood 

JBL 25-FEB.72 12,33 9272 

ou rn&l docUment or a memo or 
scribes the desired formats 
individuals or ~roups into 

Id ~e yes or no, but I forget 

iea on-line as you know. 
opies bY air-mail of 
s off for me ? Eleven cents a 
ough it prObablY pales into 
t takes to send a me8sage. 

1 

2 

3 



) 

) 

GEL 2S-fEB-72 13:06 9273 

WE HAVE DISCARDED UNUSED fILES TO HELP YOU WITH YOUR DISK SPACE 
SHORTAGE. YOUR SCHEDULED DOWNTIME fOR MA l NTENANCE ON MARCH 1 
INCONVENIENCES US AS IT HAS IN PAST MONTHS. WE WILL BE HAPPY TO 
RENDER TESTIMONY TO THIS EFFEcT IF IT WILL HELP YOU GET THE 
MAINTENANC~ RESCHEDULED TO ANOTHER (L.SS DISRUPTIVE) TI ME . WE 
UNDERSTAND THAT THE NIC IS NOT TO BLAME FOR THIS . 1 

1 



, 

) 

) 

) 

-GEL 25-FEB-7 2 13:06 9273 

(J 9273) 25 - FlB-7 2 13:06; Title: Author(a) : Geor~e E. Lind a mood/GEL ; 
Dis~ribu~~on: Rich~rd W. Watso n/ RWW ; SUb-Collections: NI C; Clerk: GEt; 
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