JBP 17=0CT=74 14123 24238
load file: system file error

{ tried several times te load file a nls file from another directory
but eaeh time { received the message "system f£ile error”, i1 then
tried to get the file by jumping to the file by giving the jump
address command the file name in link form, this worked fine,
==jon,
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load file; system file error

(J24238) 17=CCT=74 14123331 Titlet Author(s): gonathan B,
Postel/JBPy Distribution: /BUGS( [ ACTION ] ) j Sub=Collections:
SRI=ARC BUGS) Clerk; JBPy




KEV 17=0CT=74 14146
anthropomor,,, 8,34

brevity {s indeed important, but not as important as clarity,
anthropomorphasizing (?) can sometimes ajid the causes of both clarity
and brevity, as well as making the material more enjoyable to read ==
an oft times overloocked aspect Of our documentation,
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anthropomor,,, 8.34

(J24239) 17=CCT=74 141461} Titles Author(s)i! Kenneth E, (Ken)
Vietor/KEV) Distributions /SRI=ARC( [ INFO=ONLY ] ) ) Sub=Collectionsi
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' DCE 17=0CT=74 16350
Pete Tasker to visit 18 Oct 74 at 1330

Jim, Dicks Pete Tasker will visit ARC at 1:30 tomorrow, Friday,

He’d like to see AKW in action, He is a MITRE guy (friend of Jean
Iseli’s), whose current work is associated with (like) COTCO out on
Dahu, in a "locse fraMework" there, I gather that he is doing a
study in an environment similar to what COTCO was to be aimed at, and
that he has eyelved toward wanting to consider/experiment with
services more towards a fuller AKW than just message system,

This visit would (to me) be classed as "potential Utlity client", He
may bring a second MITRE guy along, I teld him that JCN and I weuld
probably meet initially just teo hear his story; probably have a third
ARC (applicaticn) guy te hear, too, whe could then give him demo and
discussion == closing by base touching with DCE/JCN pefore he leaves,

Dicki we can easily include you (or Development person) i{f you want,

Regards, Doug
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Pete Tasker to visit 18 Dect 74 at 1330

(J24240) 17=0CT=74 163503531} Title: Author(s): Douglas C,
Engelbart/DCE) Distributiont /JCNC [ ACTION ] ) RWW( L ACTION 34
SRI=ARC( [ INFO=ONLY ] ) j SubwCollections: SRI=ARC); Clerk: DCEjy



HGL 17=0CT=74 17353 2424\)
A test of Journal delivery

Does it work? 1




A test of Journal delivery

HGL 17«0CTw=74 17353

(J24241) 17=0CT=74 17315335131 Titlegy Author(s)t Harvey G,
Lehtman/HGLs Distributiony /BUGS( [ ACTION ] ) JDH( [ INFO=ONLY ] ) HGL(

[ INFO=ONLY ) ) 7 Sub=Ceollectionsi

SRI=ARC BUGSy Clerki HGLj
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DVN 17=0CTw74 211826 24242

Missing Indecesi All the Links in the Attached Group Yield the

Message File Net Online

From JuL 72 Thru JUL 73
(sebtz)

AUTHOR INDEX
(catalog, arcjainenl, Oiwp)

NUMBER INDEX
(catalog, arcjininenl, 0:wD)

A=F TITLEWORD INDEX

(catalog, arcitatinenl, OiwD)

G=0 TITLEWORD INDEX

(catalog, arcitgoinen), 0ywD)

P=Z TITLEWORD INDEX

(catalog, arcjtpzinenl, 0gwD)

From JUL 73 Thru PEC 73
(sebtz)

AUTHOR INDEX

(catalog, barcjainenl, 03wD)

NUMBER INDEX

(catalog, barcjininenl, OjwD)

A=F TITLEWORD INDEX

(catalog, barcjtafincnl, 01wD)

G*0 TITLEWORD INDEX

(catalog, barcjtgoinenl, 0iwD)

P=Z TITLEWORD INDEX

(catalog, barcitpzinenl, 01wD)

From JAN 74 Thru JUN 74
(teptz)

AUTHOR INDEX
(catalog, carcjainecnl, O3wD)

NUMBER INDEX
(catalog, carcinincnl, 0iwD)

A=F TITLEWORD INDEX

(cataleg, carcjtafinenl, OgwD)
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Ge0O TITLEWORD INDEX
(catalog, carcjtgoincnl, 0iwD)

Pe=Z TITLEWORD INDEX
(cata)log, carcjtpzincnl, O3wD)

From JUuL 74 Thru DEC 74
(sebtz)

AUTHOR INDEX
(catalog, darclainecnl, 0iwD)

NUMBER INDEX
(catalog, cdarcjinincnl, OfwD)

AeF TITLEWORD INDEX
(catalog, darcjtafincnl, 0:iwD)

Ge0 TITLEWORD INDEX
(catalog, darcjitdgoincnl, 03wD)

P=Z TITLEWORD INDEX
. (catalog, darcitpzinenl, 0s1wD)

DVN 17=0CT=74 21126 24242
Missing Indecesi All the Links in the Attached Group Yield the
Message File Net Online
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DVN 17=0CTmw74 211326
Missing Indecesi All the Links in the Attached Group Yield the
Message File Net OUnline

(J24242) 17=0CT=74 21:2611) Title: Author(s): Dirk H, van
Nouhuys/DVN) Distributiony /JCNC [ ACTION ) ) JCP( [ ACTION ) ) KIRK( [
ACTION ] ) y Sup=Collectionsy SRI=ARC) Clerk: DVN}
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JBP 18=0CTw74 10131

Trip of 7=9 oct 74 to bbn & compass

< POSTEL, TRIP,NLSj2, >, 10=0CT=74 15115 JBP 111

Jim white and i have just returned from meetings with (1) vint
Cerf, on internet protocol; (2) Bob Thomas and Rick S8chantz, on
RSEXEC and procedure call protocol; and (3) Steve wWarshall and Bob
Millstein, en Works Manager and procedure call protocol,

It {s my opinion that the procedure call protocol is the correct
approach to the process to process level of interactions between
the nsw components,

There 1s general agreement on the form and function of the
procedure call protocol, although there needs to be some wWork
on the environment coentrol package, It is expected that a
updated set of documents will be ready at the end of October
whic describe the proceture call protocol and the support and
environment contrel packages, These new documents will be close
enough te the final form that others can use them for preparing
proceedure packages,

An initial implementation of the procedure call mechanism was
started by Jim for tne NLS split into front and back ends, Tne
discussiens have lead t0 a decision that the implementation
should be made in a language that will easily run en any tenex,
g0 the irmplementation may be changed from L10 to BCPL,

It is my current view that the Internet Protocol will not be
suffleiently implemented and tested (debu99ed) of use in the first
year nsw,

I do pelieve that the Internet Protocol is likely to offer
significat advantages {n performance over the existing host to
hoSt protoCeol, thérefore we will attempt to implement the
proceduyre call protocel {n suych a way that it can be easily
switched £from one to the Other underlying protecol,

I exPect that the internet protoecol development continye and
that experiments be carrjed oyt to show the thruput and delly
characteristics of each of the protocols (current hosts=host,
and internet), These studles should be completed by the end of
the £irst vear of nsw, that is 30 June 1975,

An area of concern is the ADR tasks, rumors have come my way that
ADR is not comming up to speed as fast as desirable on ARPANET
technojogy and protoecol considerations, There is a Jot of help
available iIn the boston area, and {f necessary { would be willing
to spend some time speeding their education, It is crucial for nsw
that the B4700 interface be ready as soon as possible,
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JBP 18=0CTe»74 10831 24243

Trip of 7=9 oct 74 to bbn & eompass

Bob Thomas eXpresses his interest in the nsw development and his
willingness to comment on any plans for proteocols or software, I

urge all nsw participants to receive the advantage of Bob's

exprience with RSEXEC and TENEX, ie




JBP 18«0CTw74 10131}
Trip of 7«9 oct 74 to bbn & compass /

(J24243) 18=0CTw=74 1013131 Title: Author(s): Jonathan B,
Poste)/JBP) Distributiont /JBP( [ ACTION ] ) 3 SubwCpllections:
SRI=ARC) Clerks JEP) 5
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JOAN 18=0CT=74 10336
File name write up in Help ¢

The word fleld is confusing,since altmode doesn’t work in TNLS it too
is confusing,
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JBP 18+«0CTw74 13:08
Protocol {mplementatjon plan draft

< POSTEL, NSW=PROT=IMPL=PLAN,NLSy4, >, 18=0CT=74 13106 JBP 3339

The NSW project requires protocols and service roytines to be
implemented at several leyels,

Theyre needs tO be a More effective hogt=to=hogt protogol,

The INTERNET protocol is a good candidate, but there must be a
test implementation and a comprehensive comparative measurement
against the standard hostetosnost protocel,

Beyond this the NSW will use a Procedyre Call Protocol (PCP) for
communjcaticn Of ServicCe reqUests between the NSW modules,Tnis
will require implementation of the PCP mechanism in each of the
computers that participate in the N8w,

There will als0® be a set of standard service packages that may
communjcate (via PCP) witn other modules in NSW, This set of
service packages includes

a File Manipuylation Package

This package centains functions to moye files between
worke=gpaces either on the same system or between systenms,
This package implements most of the "blackboxes" suggested
by corpass,

a Remote Job Entry Package

This package contains functions to submit and retrieve files
from the batCph processing facility of tnis system,

Executive Package

This package contains functions to report status information
about the system or tasks operating ont the system, For
example accoynting information,

and for the satellite a Front End Control Package

This package contains funections for the control of the users
terminal from the works manager or tools, The type of thing
envisioned {s indicating how a screen should be divided inte
windows,

ARC has the responsibility for specifying the protocols and

service packages for NSW, In the implementation of these packages
however ARC needs assistance, It is our understanding that BBN has
been funded by ARPA to assist in the development of NSW protocols




JBP 18=0CTw74 13108 24245
Protocel implementation plan draft

in cooperation with ARC, We realize that BBN has some specific
direction from ARPA on which protoccls to expend effort on, we are
asking for assistance as avallable in the areas listed below, le

The following indicate our current perception of the protocol
implementations needed for the NSW initial phase, 1f

Here we are discussing the TENEX implementation of the various
packages, we eXpect other parties to implement these protocols
for other systems, 19

Host=to=host protocol 191

The Internet protocol as specified by Cerf must be

implemented and tested {n comparison with the standard

protocel, We expect that BBN an SU (and perhaps others) will

carry out these activities, : lgla

A comprehensive test program may require the
{mplementatjion 0f Telnet and File Transfer protocol

interfaces to Internet protocol, lglal

Perhaps constrain the implementations of the standard

protocol to conform to certain buffering and alloecation

policies, We expect that these policies will be specified

by ARC and installed by BEN, igib
Procedure Call Protocol 1g2

Implerentation of Procedure Call Protocol by ARC with adyice

grom BEN, lg2a
File Manipulation Package 193

Specification by ARC and implementation by BBN, lgla
ReMmote Job Entry Package 194

Specification by ARC and implementation by BBN, igda
Executive Package 195

Specification by ARC and implementation by BBEN, 1g5a
Front End Contrel Package 1g6

Specification and implementation by ARC,
1g6a




JEP 18~0CT=74 13308
Protocel implementation plan draft

Please note that in all cases the specification process will
involve review for comments and suggestions by interested parties
including BBN,

24245

ih




JBP 18=0CT=74 133108

Protocol implementation plan dragft

(J24245) 18=0CT=74 13108}17 Titlet Author(s): Jonathan B,
Postel/JBP) Distributiont /RWW( [ ACTION ] ) JEW( [ ACTION ) )

Sub=Collections:

SRI=ARC) Clerk: JBP)
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NDM 18e«DCTw74 13313 24246
Express 1,09 sucgestion

When I Express 109 in, I would like to know from the beginning at
what time I wll be logged out, 1




NDM 18«0DCT=74 13113
Express Log suggestion

(J24246) 18=0CT=74 1381313 Titles Author(s): N, Dean Meyer/NDM)
Distriputionst /FDBK( [ ACTION ] ) » Sub=Collections: SRI=ARC) Clerki
NDMy
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DVN 18=0CT=74 13149 24247

MINUTES OF DOCUMENTATION MEETING OF 10=14+74: Status of |
Documentation, Plans for Introductery HardcopyY for Help, Plans for |

. Something for Learners to Read,

ATTENDEES: RWW, DVN, FOCH, KIRK 1
Status of various documents stands as follows: 2 |

Cuewecard, Finished, A few gmall errors, available fronm
Documentatien shelf, Jim Bair took a supply with him when he left
of the east Sunday to present NLSe8 to various user groups, 2a

TNLS=8 Primer; Bair took a draft (mjournal,23911,) acceptable to
him, A COM version is being processed at DDSI, JCN may still
have input, 2b

|
Command Symmary, A version reflecting the language as of October l
6th is online (Userguides, Commands) and (mjourna}l,23912,) and Jim |
Bair took a supply with him, We will produce & new version when |
the languyages is realy frozen and consider cOMing it, 2¢
|
|

NLS»8 Egquivalents Of NLS={ Commands., Finished as
(mjournal,23913,), Jim Bair took a supply With him, 24

Line Processor User’s Guide, Jim Bair took a draft with him that
‘ did not include all recent suggestions from MEH, RWW,DIA 2e

The Glossary, we considered Dick’s suggestions Ann, 1s now going
over the GlessaryY with an eye toward making it more readalbe to
new users, 2f

We adreed that procedures that differ between ARC and Qfficew]
will pe written up for office~i, (e,9, login, feedback, guest
accounts) 211

wWwe agreed that the plan to pull the branch (documentatjien,
help, how) out of the Help Data Base with minor modification to
serve as an introduction to the Glossary did not werk, 2¢2

At about this Point in the meeting Dick left, Before he left the
Others askd now mucph worktime we nhad to devote to the efforts
discussed here, He suggested aboyt personemonth, 29

Thoge of us remaining strove t0 define what minimym knowledge a
User needs g0 aheac and learn from Help, We agreed that the
minimum included live experience, and we would assume that anyone
trying to learn from Help had access to the Primer, We agreed
that Ann sheyld try to assemMble a two=page document giving the
other information necessary, It will include a anotated diagranm
of the syntax o0f an NLs Command which Dirk will contribute, the




DVN 18=0CT=74 13149
MINUTES OF DOCUMENTATION MEETING OF 10w14=74: Status of
Documentation, Plans for Introductory Hardeopy for Help, Plans for
. Something for Learners to Read, ‘

figure of NLS structures for Help, and a separate onewspage write
Up on TNLS addressing which Dirk will contribute,

These writeups will assume that the user begins at the point where
She sees the TENEX harald, we considerd a wrteup that listed all
the ways you c&n reach NLS, but in a later conversation Dick
discouraged that idea

Drafts were due Fridayl0/18 byt didnot makeit,

The question remains of providing in a reasonable time a document
for people whe want to sit dOwn and read and get a general notion
0f NLS useful in thelr learning process, Dirk will endeavor to
create such a document based on Help, As a first cut he assembled
the following rough list of tepics from (documentaton,help,how)
and welcomes suagestions for addtions and omissions?

How to use NLS1I

You use NLS bY typing in commands, Commands begin with verbs

such as "Insert" or "Substitute", or "Delete", They write in,

locate, transform, or disseminate text from the computer, To
. use NLS, you must understand commanding, See alsoj NLS,

Getting Helpy
1) strike ? at any point in an NLS command for a list of
alternatives currently available to you,
2) hold down the <CTRL> button and hit g, at any point,
for an explanation of yeur current alternatives,
Method 2 puts you i{nto the Help command repeat mode until you
hit CD (Command Delete <CTRLeX>) See alsop HELP, CD, REPEAT,

guestionmark
u:(questlonmark>ac

<CTRL=Q>
#8<CTRLwg>#4¢

Getting Just the syntax O0f a command <CTRL=S>
If voy held down the CTRL key and type s, you will get the
command syntax for the command which you are currently using,

When help falls

Novices should feel free to connect to experienced users and
ask qguestions, Keenev, Kelley, van Nouhuys, Beck, and Bair are
particularly open to connecting, Also, sendmail to ident FDBK
explaining what went wreng,

24247
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DVN 18=0CTw74 13149 24247
MINUTES OF DOCUMENTATION MEETING OF 10=14=74) Status of
Documentation, Plans for Introductory Hardecopy for Help, Plans for
. Something for Leafners te Read, :

Subsysters; entering and leaving
When yeu enter NLS, you begin in the Base subsystem, A nuymber
of other SUBSYSTEMs are available, To leave NLS or any other
SUBSYSTEM, use the Quit command, To goto another NLS
SUBSYSTEM, use the Goto SUBSYSTEM command, See alsO! SUBSYSTEM 2K7

A list of supsystems with their uses, 2K8

commanding:

gs<commanc>## 2K9
Nominaleverbal rhythm, Options, etc, 2Kk9%a

Pointing to information: addressing and pugging

In TNLS, pointing moves an invisible Control Marker (CM) to a
specific character in a statement within a file, You point in
this way whepnever a command asks for an ADDRESS (prempts you
with A1), In DNLS, you can also point by bugging with the
mouse, If a link appears in the text of a file, you may point
at the link and then indicate to the system that you want the I
command to act at the place named in the link, 2k10

‘ Readine and viewing informationg
You can read all NLS files whose name youy know, except files
whoge accegs has been gpecifically restricted, Yoy call files
with the Load File Command, After you haye loaded it, you can
move aroynd within its structure by pointing, view it in
different ways with viewspecs, and print or output it for
reading, See alsoi pointing, information, FOr DNLS, See also;
viewing 2K11

accegsing files!

Wherever an ADDRESS (A#) is prompted, you can go to a
particuylar file whose FILEADDRESS you Know==type it in, You
can also use the Load File command to open a fille for read
or write access, Ypou can insert into a Statement a LINK
that points to a file which can then later pe used to access
the file by pointing to the link, A record of the flles you
have peen in during your ecurrent NLS session, the
fileereturn stack, provides another method of accessing
those files easily, When you use the Create Fille command in
NLS, the newy file is immedjiately lcaded for you, Access to
files may be protected, See alsoi prompts, creating,
modifying, 2klla

moving around in files and printing on your terminal in
TNLS)




DVN 18=0CT=74 13149
MINUTES OF DOCUMENTATION MEETING OF 10+14=74: Status of
Documentation, Plans for Introductory Hardcopy for Help, Plans for
Something for Learners to Read, '

The family of Jump and Print commands are used to view
information in TNLS, Jump to Address is the basic TNLS
pointing ecommand, Other Jump commands point to a character
within a statement) some point to flles; and somé polint teo
statements by their structural position, ©See alsoi
peinting, file, structural, Jump Address TNLS
sicprinting>s#

Hardeopy printing and formatting
gfchardcopy>it

%

Writing, creating and modifying ingformations

You can credte new files, copy all or selected parts of
existing files, insert text by typing into existing files, and
edit existing text, Access fOr these Operations may be
restricted, ©See also¢t commanding, pointing, viewing,
information, file,

The Insert command allows you to create information,
gic<insert>ss

ereating files:
#e<create>#s

handling wheole files:

NLS provides many commands that deal with whole files allowing
you to incorporate modifications, delete modifications, send
them to people, #i#<cjarchive them on tape,>4¢ delete them, and
transfer them from one directory or site to another, and return
te recent flles you have accessed, See alsoj accessing,
creating, modifying, sending, updating, directory, site,

modificatien £iley

You can edit f£iles temporarily or permanently using the NLS
Base subsystem, The name you were logged {in under when you
made the modifications precedes the filename in parentheses,
Its version number is the same as the NLS file, but its
extension (s ,PC) (for Partial Copy) instead of ,NLS;, This
file disappears when the Update, or Delete Modification
commands are used, The Update command incorporates the changes
permanently into the NS file, To delete the modificatiens you
have made since the last uUpdate, use the Delete Modification
gommand,

correcting errorsi
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DVN 18=0CT=74 13149
MINUTES OF DOCUMENTATION MEETING OF 10w14~74% Status of
Documentation, Plans for Introductory HardcopyY for Help, Plans for
Something for lLearners to Read, :

To escape from a command you have started, type <CTRL=X>,
Inside a TYPEIN (following T:), to backspace and delete one
character, type <CTRLwa>) to backspace and delete pack to the
previous space, type <CTRLew>, The commands People use most
often to correct errors in text that is already online are
Substityte and Replace See also; Substitute, Replace, BW, BC,
CD, CTRL=X, CTRL'!; CTRL=W

%

Sending mail:
gi<sendmail>ss

Hardecopy printing and formattingt

You may print your NLs files at your terminal, at a line
printer at ARC, at a printer at your site i{f 1t is available,
or through COM (Computer oOutput to Microfilm, COM offers
offset with graphie arts quality type, A set 0f embedded
directives allows you to design formats flexibly, See also!
sendmaill offline,

Profile definingy the useroptions subsystenm
gicuseroptions>s?

Programming for usersi
g8<programs>ss

Addressing

Bug

SOURCE<DESTINATION CONTENT

Address elements
Information Hierarchy (bit to site, £rom HelpP)
Printing

At your terminal

Quickprint

Qutput Printer

Qutput COM
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NLS files vs Sequentail Files 2K26

Filter Options and Conten Analyser 2K27

BsYs 2K28
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Something for Learners to Read,
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This i{s a test of journa)l deljvery

Another test of the journal delivery,

HGL 18=0CTe74 14111
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This is a test 0f journal delivery

(J24248) 18=0CT*74 14111131, >y 18~0CT=74 14121 XXX 1} Title?
Author(s): Harvey G, Lehtman/HGLjy Distributions /BUGS( ( ACTION ] ) JDH(
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NDM 18#0CT»74 15327
LP Problenms

I*m on the Delta=Datas=Line=Processor via the highespeed line and TIP
to ARC running the running version of NLS, I have a horizontally
split screen with viewspec o in the bottom window, no statement
numbers, blank lines 4n,

I've peen getting the error message "Illegal number of blanks
requested in CLINE", Also, when I do an edit which shortens a
statement, it doesn’t erase the line which should then be blank (e,d,
the line above the one which was blank before the eadit),
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LP Problems

NDM 18=0CT=74 15127

(J24249) 18=0CT=74 151271113 Title: Author(s): N, Dean Meyer/NDM;

Distribution:

¢FDBK( [ ACTION ] ) CHI( ([ INFO~ONLY ] ) PIA( [ INFO=ONLY

] )y Sube=Collectionst SRI=ARCj) Clerk: NDMj

24249



DIA 18=0CT=74 15154

Notes on OFFICE=! Svwapping and Response

This is a collection of notes by DIA concerning the response and
swapping problems at OFFICE~{ as of 10/18/74,

The problem, as I currently see it isi

My statistics were taken wnen OFFICE~1 had 192K, and was badly
overloaded, (10/7/74) But I think my comments hold even with 256K,

The system is Much better than with 128K in terms of efficiency
and CPU utilization, put still not as good as the ARC system,
Notice:

Parameter FL (frustration level) is high (10=15), Indicates
that users are walting a great deal for the system to perform
for them, Users don’t need to be told that! FL should be about
S,

$8YS is large (about 90%) and indicates that a very small
amount of time (103) is spent actually executing user program
code, %S5YS is about 70.80% on ARC (2«3 times petter),

I/0 wait IOW is high (20%), byt worst of all, most of the IOW
time is spent with the drum free =« {.,e, system i{s waiting on
the disk (%DW about 20% also), This indicates that the drum {is
not doing its job,

There are other indications that the system is overloaded for
its configuration, and that swapping in the chief pottleneck,

It is pretty clear to me ghat 1) system efficiency and 2) user
response would be improved by providing & better swappingd
mechanism,

The dprum is not doing its job because it is not large enough,
I think it now holds only 600 pages, I would guess {t should
be more like 2000 pages,

AS a result programs are spending lots Of time waiting for disk
pages to come in,

Drum transfers take abouyt 10 ms, Per Page on the OFFICE~1 drum,
I don’t know what a disk transfer takes, but it must be {n tnhe
range 50«80 ms, A program myst wait for transfers that are
ahead of it in the gqueye, hence (approximately) multiply these
times by the queue length for the time a program must wait,
These figures affect system efficiency by enlarging IOW ==
however lots of balance set Jobs would be a hedge against the
chances cf no runnable jobs, But these figures affect user
response directly since the user®s program must wait that long
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for each page fault == and there are many page faults during
any typical NLS activation, HENCE, for a responsive system,
fast swapping is crutial,

Optiong for hetter swapping facility aret

The f£irst option is to obtain a better swapping device to replace
the DEC RM10B (current drum),

The problem is, what? It is difficult to obtain a Bryant drum
1ike ARC’s, and that would be guestionable as far as
maintenance etc, goes, A more likely possibility would be the
swapping « fixed had disk device that ISI is using, Same
questions about hew Tymeshare would like that, tho,

Looks to me like the others alternatives should be pushed,
second, forget the druym altogether and try just using disk packs,

(andrews,packs) from April 1972 contains calculations on
service that coyuld be expected from a disk pack systenm,
assuming good algorithms and alocation,

That file indicates that with three disk congrollers and two

. drives on each controller, a disk cueuye length of 2 on each
controller (total queue length = 6), that the total time to
read a page (including queuye wait) is about 6570 nms,

I won't Go into additienal doodling I have done to come to my
conclusiens,

But my conclusions are that it may be close choosing between
this option and the next (third optjion), However, 1 think this
option may hurt user response more than the next option, simply
pbecause the time a program waits for a page will probably be
longer, More expensive too?

In any event, I don’t think it would be good te try it with
only twe disk controllers, Response may even be worse than it
is now! To do this right, I would even suggest three
controllers and three packs on each controller (i,e, three
moving arms on each controller), Three arms 1s more efficient
than twe, 1t doesn’t pay to go above three however, except to
get more disk space,

The current RMI0B does not have the swapping Characteristics

| Third, expand the current drum,

|

; that devices such as ARC’s Bryant drum have, Namely, their
|

|

|

|
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effeciency is very low and constant, The system can count on
an average of about one transfer per rev max, It takes about
10 ms, te get a page from it, no matter the gueue length or
what,

A swapping device like the Bryant drum has more pages pass
under the heads per rey and can *skip® from Onhe track to
another between sectors, The system can couynt on many transfers
per rev, by ordering the hardwarewsreadable queye to correspond
with the order on the drum, The result is that the device has
low efficiency at low queues, but the efficiency goes up as the
gqueue length goes up! Our empirical experience with the Bryant
drum i{s that it takes 30 ms, total wait time to get a page from
it no matter what the queue length! (Faster at low queue
length, e,9, 18 ms when g=1),

Note that the DEC RMIOB is actualy faster « 10 ms vs, 18 ms,
with a gqueue length of {, But when the gueue length gets
longer, the Bryant wins big, Say, with a gqueue of 5, DEC takes
50 ms and Bryant takes 30 ms, The moral is that if your drum
queue length is greater than 3, you should have a Bryantstype
device,

My observation is that ARC’s druym gueue length is not often
very much over 3=4 so the DEC drum {s & reasonable devjice {f it
had the capacity needed and the system load were controlled so
that the drum gueue did not get out of hand,

The drym capacity can be increased = yp t© 4 *dryms® per drum
controller, I would strongly suggest that OFFICE=] folks do
that as soon as pessible, It would not involve even a scftware
change (except for drum bit tables etc,) If done soon enough,
perhaps there will be time to resevaluate pbefore the
configuration of OFFICE=2 etc is/are firm,

Notes aboyt maximizing disk ytilization, swapping on them or not;

I have my doubts about the performance of the OFFICE-I disk
system, as it stands now, I do not have all the statistics
because of a problem in the disk driver code, 50 I can’t say for
SUre, .,

Here i{s a summary of things the disk system should have/de in
order to be efficient

File pages should be spread evenly over all packs, TENEX
originally tried to assigh related pages to the same pack but
that is nonsense, Wwe have medified the system to assign new
pages randomly over packs, We alsoc attempt to assign new pages
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to the center tracks =e thinking that most transfers are to
fyoyng*® pages, and that most tranlters Should jdeally be to the
center tracks to minimize arm movement, We even implimented
but never tried (I think) a system of loading the entire disk
from tape , allocating edge tracks first = Keeping fold’ pages
out of the center, Our packs are so nearly full tho, that this
would not make much difference,

Yoy want three 1¢f possible, but certainly at least two drives
per controllier, and you want software that will position the
head(s) on one/two drives while doing a transfer on the other,

Yoy want a good algorienm for selecting which of the transfers
in the queue for a given pacyx will be transferred next, ARC’s
system currently takes the transfer closest to the current head
position (minimum head movement),

You want the disk software to do all reads before writes, No
programs wait directly for writes to occur, A]ll reads have a
program waiting for them,

Une additional note:

The users O0f ARC's system benefit from the fact that there are
two disk controllers =~ disk transfers take place faster, To
get the most out of a PDP=10 for NLS usage, I would suggest
256K, swapping device, and two disk pack controllers with three
drives opn each,
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(J24250) 18=0CT=74 1515493

Distribution:
DIA)
DIA 13318888

/RLL( [ ACTION ] )
Origint < ANDREWS,

Title: Author(s): Don I, Andrews/DIA}
;3 SubmCollectionsy SRI=ARC) Clerk:
OFFICE=1=SWAP NLS)3, >, 18=0CT»74 15150
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GSG 20«0CT=74 20341 24252

FORGETFULLNESS
TODAY, 1IF YOU HAPPEN TOC SEE IT, COULDD YOU PLEASE GIVE IT TO SANDY 1
FOR PICK UP BY ME WHEN I COME IN, THX, ., [GEOFF) 2

mTEEEEee 3




GSG 20=0CT=74 20141 24252
FORGETFULLNESS

(J24252) 20=0CT=74 20141 Title: Author(s): Geoffrey S,

Goodfellow/GsGy Distributiont /SRI=ARC) sub=Collectlonst NIC SRI=ARC)
Clerk: GSG;



JCN 21=0CTe74 093129
The Best One Can

re 24252,1 ive located today,,,.but cant seem to get a hold on it, wh
and/or if 1 do {1l certainly deliver it to sandy for you,, keep
heping Jim
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(J24253) 21=0CT=74 09312931, >, 21=0CT=74 10343 XXX 131} Titleg
Author(s): James C, Norton/JCNj; Distributions /SLJ( [ INFO=ONLY ] ) KEV(
[ INFO=CONLY ] ) » Sub=Collections: SRI=ARCj; Clerk: JCNy




JAKE 21=0CT=74 10130 24254
Confused

Geoff, what Is the rit?s to which you are referring? 1Is it Host Addr

1807 If so, this is a new TIP at ISI but as Yet they have not

responded to my reéquest for a name, so until I get one it is Just

180, 852 and 244 are also on the same IMP, (all decimal = sorryl),

Jake 1




Confused

(J24254)
Author(s)i
ACTION ] )

21-0CT=74 1033031,

>

JAKE 21«0CT=74 103130

21=0CTw74 10345 XXX 3119 Title;

Elizabeth J, (Jake) Feinler/JAKE; Distribytioni /GSG( (
SRI«ARCy Clerk: JAKE}

} Sub=Collections;
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DIA 21=0CTe74 11321 24255
Requested change in screen update procedure

NLS currently repaints beth frozen statements and the dotted line on
every update, whether necessary or not, Would be nice (esp, for 1200
baud LP*'s) {f they vwere left alone, Also, the last statement
fragments are repadinted when not necessary == patheti¢ When the last
statement covers half the screen| i




Requested change in screen update procedure

DIA 21=0CT=74 11:21

(J24255) 21=0CT=74 111211, >y 21=0CT=74 11138 XXX $}19 Titles

Author(s): Don I, Andrews/DIA; Distribution:

/FDBK( [ ACTION ] ) CHI(

INFO=ONLY ] ) KJM( [ INFO=ONLY ] ) j Sub=Collections; SRI=ARC) Clerki

DIA}

(
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Form System Design Sent to Bill Carlson

Augmentation ReSsearch Center
Stanford Researcn Institute
Menlo Park, California 94025

William E, Carlson
USAF AFDSC/SFP

The Pentagen
Washington, D,C, 20330

Dear Bill:

Dick watson telc me to send you information about the Forms
system design created by Elizabeth and me about a year ago,

I have therefore included coples of ARC Journal documents
(21808,) on the Form system itself and (22394,) on the use of
the Datacorputer in the system, While most of the design
remains viable today, it should be read with the following
understandings:

1, Because of various shifts in priorities and shortages
in programming respources, the design was never implemented
fully, though various tests were carried out, The
designs, hoOwever, remain essentially valid,

2, The system wasg degigned with the proposed MST
enviroment {n m{nd, Hence tnhe empnhasis on the use of the
Datacomputer for the pata Management part of the system,
Note that the use of the Datacomputer 1s not essential and
that the discussion of the advantages and disadvantages of
the Datacomputer was made almost a vear ago,

3, Implementaton of the new NLS file system with extended
property list structure had not been eXpected to occur
pefore the implementation of the form system, AS noted,
such a file system would make it easier to construct the
form system as designed, The property list structure is
essential to our new line drawing graphics system and will
be implemented soon, Thus the form system should take
advantage of its features,
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Form Syster Design Sent to Bill Carlson

If you have any aquestionsg of the enclosed design documents,
Elizapbeth er 1 will try to answer them, 2

Sincerely.,

Harvey G, Lehtman
Augmentation Research Center




Form system Design Sent to Bill Carlson

(J24256) 21=0CcT=74 13128311 Title: Author(s):

Lehtman/HGL}

{ INFO=ONLY ] ) DVN(

HGL}
IERRREE LN

Distribution:

( INFO=ONLY ] )

/WECC [ ACTION ] ) RWW(

Origini < LEHTMAN, FORMS,NLSj1, >, 21

HGL 21=0CTw74 13128 24256

Harvey G,
[ INFO=ONLY ] ) ERM(
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JDH 21=0CT=74 13102
New Version of FREVIEW at Offjce=«] Tomorrow Evening

I expect to bring up a new version of PREVIEW at Office~i on Tuesday
evening (10-22),

The Main changes are;
Yy viewspec works
Set NLS protection woOrks

The substitute command has been changed: (don’t have a f£it *til
after you read this)

The "Fi{nished?" question allows a "Show status" {n addition to
n"Yes" or "Nonu,

The only drawback is a seemingly unavoldable prompting glitch
in TNLS wnich leaves your printout looking like "(Finished?)
§/Y/Ny Y/Ni" when you take the 'yeg" or "no' options,

Now You can have a fit,

gther bugs/mods are listed in (MJOURNAL,24217,11w),
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(J24257) 21=0CT=74 1310291 Titlet Author(¢s)s J, D, Hopper/JDH)
Distributions /JHBC( [ ACTION ) ) RLL(C [ ACTION ] ) KwAC( [ ACTION ] )
Sub=Collectionst SRI=ARC KWACy Clerk: JDH)
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The L10 Users® Gulde has been updated, New offline coplies are
avallaple on the shelves in room J2028 op sendmsqg to Welnberg at
SRI=ARC and recuest an offline copyY, TO read the most recent
version of this document, Jjump te linkj
CUSERGUIDES,L10«Guide,iw>
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INTRODUCTICN 2

NLS provides a variety of commands for file manipulation and

viewing, Editing eommands allew the user to insert and change the

text in a file, Viewing commands (viewspecs) allow the user to

control how the system prints or displays the file, Line

truncation and control of statement numbers are examples of these
viewing facilities, 2a

Dccasionally one may need more sophisticated view controls than
those avajlable with the viewspec and viewChange features {n NLS, 2b

For example, one may want to see only those statements that
contain a particular word Oor phrase, 2bl

Or ene Might wént to see one line of text that compacts the
information found in geveral longer statements, 2b2

One might algC wish tO perfOpM & gerieg Of yOyrine editing
cperations witpout specjifying eacpn of the NLS commands over and
over again, 2¢

Usermwrltten programg may tallor the pregentatiocn of the
information in & £ile to particular needs, EXperienced users may
write programs that edit files autematically, 2d

Ugepwwpitten ppo9rams Cuprently mugt be coded in ARC’g
procedureworyérted programming language, L10, NLS gtself ys Coded

in L10, ©L10 is a highelevel language which must be compiled into
machinesreadable instructions, 2e

This document desCribeg three general tyregs Of Programs:
wegimple filters tpat control wpat (s portrayed on
the user’s teletype or display (Parts Une and Tw0Q).,
s=programg that may modify the statements &8s they
decide whether tO print them (Parts Twe and Three),
==those that, like ccmmands, are explicitly given
control of the job and interact with the yser (Part Four), 2f

Ugep Programg that congpel what material ig portrayed take
effect wnen NLS presents a seguence of statements in response
to a command like Print (or Jump in DNLS), 2f1

In processing such & command, NLS looks at a segquence of
statements, examining eacn statement to see {f ¢t satjisfies
the viewspecs tnen in force, At this point NLS may pass tpe
statement to a userwwritten program to See if |t satisfies
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the recuirements specified in that program, If the user
program returns a value of TRUE, the (passed) statement is
printed and the next statement in the seguence 1is tested) 1if
FALSE, NLS Just Qces on to the next statement,

wWhile the profram ls examining the statement to decide whether
or not to print it, it may modify the contents of the
statement, SuCh a program can do anything the user can de with
NLS commands,

For more complicated tagks, control may be pagsed explicitly to
the program, In thi{s case, & yser program appears as a
speclalepurpose subsystem having (4in addition to the supervisor
commands) cne Cr more commands, 0Once such a program {s locaded,
it ean be uysed just like any of the standard subsystems, (The
MESSAGE program ig an example,)

This document describes the L10 programming langyage yged at ARC,

Part One is intended for the general user.,

It is a primer on content AnalvZer patterns, TNhis does not
involve learning the L10 languade nor programming, This
section can stand alone, and the general (if somewhat
experienced) NLS user should £ind it usefu],

Part Two 1s intended for the bheginning proQrammer,

It presents a hasty overview of 110 programming, with enough
tools to write simple programs, This is intended as an
introduction for the beginning 10 programmer, who we assume
is reasonably familiar with NLS (its commands, subsystems,
and capabilities) and nas some aptitude fOor programming,

Part Three is a more comMplete presentation of L10,

It is intended to acguaint a potential Li0 programmer in
eNough 0¢ the language and NLS environment to satisfy most
requirements for automated editing programs, Many of the
concepts in Part Iwo are repeated in part Three so that it
may stand alone as an intermediate pro9rammer’s reference
guigde,

Part Four pregéents more advanced L10 tools and an intgroduyction
to CML, allevind command syntax specifjcation,

This sheuld give the programmer the ability to write
programs which work across files, which move through files

2f1a
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in other than the standard sequential order, and whieh
interact with the user, 2g4a

We syggest that those who are new to L10 begin with Section |

and read this document on® section at a time, pausing betweep
sections to try out the conceépts presented by actually writing
patterns or programs that put the new ideas to experimental

use, Hands.oOn expeérience is of at least as mucCh value as this
tutorjial, 7If you have problems at any point, you should get

help from ARC before proceeding to the next section, 295

More complete édocymentation can pe foynd in (7052,1), For

examples of user Programsg which serve a variety of needs, consult

the User Proarams Library Tarle of Contents

(pregrams,=contents,1), For information about commands mentioned,

ask for the programming subsystem with the NLS Help command, 2h
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PART ONE: cContent Analyzer Pattephs 3
section 1t Introduction 3a

content analysis patterns cannot affect the format 0f a statement,

nor can they edit a £ile, They can only determine Whether a

statement should be printed at all, They are, in a gense, a

filter throuah which you may view the file, More complex tasks

can be accomplished through prodrams, as described later in this
document, 3al

The Content Analyzer filter {s created by typing in (ol selecting
from the text i{n @ f4le) a string of a specja)l form, Th{i{s String
is called the "Content Analyzer Patternd, EA&Ch statement is

cheCked against the pattern befOre it is printed) only statements

that are described by the pattern will be printed, 3az
SoMe guick examples of Content Analyzer Patterns: 3a3
‘ C sLD ) will show all statements whose first

chéraeter is an Open parenthesis, then any
number of letters or digits, then a close

parenthesis, 3ala
("blap") will ghow all gtatements with the
string "clap" somewhere in them, 3aib

SINCE (3=JUN=73 00300) will show all statements
edited since June 3, 1973 3aidc

The next part cf this section will describe the elements which

make up Centent Analyzer Fatterns, followed by some examples, The
final subject of this section 1§ how to put them to use, a4
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Section 2: Patterns 3b

Elements of Content Analyzer Patterns ibl

Content Analyzer Patterns describe certain things the systenm
mMust check befCre printing a statement, It may check One Oor a
series Of things, The Content Analyzer searches a stateMent
from the beginning, character by character, £0r described
elements, As it encCuyhters each element of the pattern, the
Content AnalyzZer checks the statement f£or the occurrence of
that pattern) if the test falls, the whole statement is falled
(unless there Was an "or" condition: as deseribed later) and
not printedy if the test is passed, an imaginary marker moves
on to the next character in the statement, and the next test in
the pattern 1ls considered, ibla

The patterp may ipnclude apy sequepnce of the fallowing elepents;
the Content Analyzer moves the marker through the statement

checkinc for each eleément of the Pattern in turns pib
. Litera]l Strings ipic
‘c the given character (e,g, 2 jower case ¢) '
"string" the given string (may {neclude
noneprinting characters, such as spaces)
Character classes ibld
CH any character
9 L lowercase or uppercase letter
D digit
Ul uppercase letter
LL lovwercase letter
UuLp uppercase letter, or digit
LLD lowercase 1etter, or diagit
LD lowercase por Uppercase lettep, or digit
NLD not a letter nor digit
P1 any printing Character
NP any nene=printing character (e,g, Space)
Speclal characters 3ble
SP a space |
TAB tab character |
CR a carrjiace retyrn i
LF line feed character
EOL TENEX EOL echeracter
ALT altmode character
Special elerents 3bif
ENDCHR beginning and end of every

. stateMent; canft scan past it
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TRUE i true witnout checking &nything
in statement

ID= id statement created by user whose
ident {s given

ID# 14 statelent not created by user whose

ident is given

BEFORE (d=t) statement edlted before glven date and time

SINCE (dwt) statement edlted since given date and time

e,9, BEFCRE (1 OCT 1974 00:00) 3

the date and time must both appear, in the parentheses,
It accepts almost any reasonable dateé and time syntax,

Examples of valid dates;

17=APR=74 17 APRIL 74
APRe17=74 17/5/1974
APR 17 74 5717714

APRIL 17, 1874
Examples Of valid timess

13112313 1234356
1234 1156ANM
1156~EST 1200N0OON

16130 (4130 PM)
12100300AM (mignignt)
11i59159AM=EST (late morning)
12100201AM (early morning)
Scan direeticon
< set scan direction to the left
> set scan direction to the right

The default, ree«initjalized for each new statement,
scan to the right,

Combining Elements

is

These elements may be coembined {n any order, &paces within the
pattern are ighored (except in literal strings) so they may be
used to make reading easier for you, Several operators can

modify the eleMents:
NUMBER == muyltiple occurrences

A number preceding any element other than one of the

"Special elements" means that the test Will succeed only if

it finds exaetly thaet manY occurrences of the element,

there aren't that many, the statement %wi)l be rejected,

It

Even though there mav pe more, it will stop atter that many

and Go on to check the next element {n the pattern,

3UL means three upper case letters

1 NOV 74

Ip1g

302

3b2a
Ib2b
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§ == range ¢f occurrences 3b2¢

A dollar sidn (§) preceding any element other than the
"Speclial elements" means "any number of occurrences of",
This may include zero occurrences,

§'= means any numbeér of dashes

A number in front of the dellar sign sets a lower 1limit,
38D means tThree or more digits

A number after the dollar siaon sets an upper limit for the
search, It will stop after that nymber and thenh check for
the Next element in the pattern, even if it cOyld have found
more,
§3Lp Means from zer©® to three letters Or digits
SS7PT means from § t0 7 (incluysive) printing
characters

[} == floating scan 3b2d

‘ Te do other than a character by character check, you may
enclose an element or serles of elements in square brackets
(], The Content Analyzer will scan a statement unti]l the
element is found, (If the element is not in sqguare
brackets, the whole statement fails i{f the very next
character or string fajils the test of the next element,)
This test wil)l reject tnhe statement {f it canrtt find the
eleméent anywhere in the statement, If it succeeds, {t will
leave the marker for the next test just after the string
satisfyinc the contents of the square brackets,

"start" means check tC see if the statement
begins with the string "start!" (or,
{f it is in the middle of a pattern,
check the next 5 characters tO see
if they are s t a r.t),

["start") means scan until it finds the
string s t ar t,

(3D] means scan until it finds
three digits,

{ 3D *3) means scan until it finds three
digits followed by a Colon

» == negation db2e

page &
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If an element is preceded by a Minys sion = the statement
will pass that test 1f the element does not ocCcur,

=LD means anything other thap a letter
or digit, such as punctuation,
invisiples, ete,

You may put todether any number of any of these to form a
pattern,

e.gn 1SPT [".NLS’" lSD] -SP
Logic in Patterns

More sophisticated patterns can py written by using the logic
featyres of L10U, Generally, an expression i{s executed left to
right, The following operations are done in the givyen order!

()

/

NOT

. AND
CR
()

parentheses (and square brackets for floating scans) may be
used to group elements, It {8 good practice to use
parenthesis liberally,

/ means "either or"; the element will be true {f either
element {s true.,

(3D L / 4D) means ejither tnree digits and a letter
or four digits.

Sometimes yOu may waht wahNt the scan tO pass Your markKer
over something if it happens to be there (an optional
element), "TRUE" is true without testing the statement, 1If
the other tests fail, the imaginary marker is not moved,

(D # TRUE) 1locks fpr a digit and passes the
imaginary marker over it, 1If the
next character is not a digit, it
Will just do on to the next test

' element in the pattern without moving

the marker, This test always passes,

page 9 |
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i,e, It 1s used to scan past something(s) whiech may or
may net be there,

Since expressions are executed from left to right, it does
no good te have TRUE as the first eption, (If it is first,
the test will immediately pass without trying to scan over
any ejements,)

NOT 3b3d

NOT will be TRUE if the element Oor group of elements
enclosed in parentheses following the NOT {s false,

NOT LP willl pass {f the next character is Neither
a letter nNor a digit.,

Since the slash is execyted first, NOT D / *h will be truye
i1£ the next character is NEITHER a digit nor thne letter "h",
It is the same as NOT (D/*h),

. AND 3ble

AND meang bo¢h o0f ghe ¢wo geparated groupsg Of elemengs Must
be true for the statement to pass,

SINCE (3/6/73 00:00) AND yD#NDM means statements
written since March 6, 1973 by
someone other than NDM, |

OR ib3f

OR means the test will be true if either of the separated

elements is true, It does the same thing as slash, but |
after "AND" and "NOT" have been executed, allowying greater |
flexipility,

D AND LLC OR UL means the same as (D AND LLD) OR UL
D AND LLp 7/ UL means the same as D AND (LLD / UL) |

While such patterns are correet and succinct, parentheses
make for much clearer patterns, Elements within
parentheses are taken as a grcupj) the group Will be true
only if the statemepnt passes all the reguirements of the
group, It is @ good idea to use parentheses whenever
there might be any ambiguity,

page 10
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section 37 Exanmples of Content AnalyZer Patterns ic

D 2sLD 7/ ([("CAn] / ([nContent Analyzern] 3ci

This pattern will match any of three types of statementsi those
beginning with a numéryca; digit followed by at least two

Characters which may be either letters or digits, and

statements with either the patterns "CA" or '"Content Analyzer"
anywhere in the statement, 3cla

Note the use of the square brackets te Permit a floating
scan == a search for a pattern anywhere {n the statement,
Note also the use of the slash fOr alternatives,

REFORE (25=JAN=72 12100) 3c2
This pattern will mateh those stateMents created or Modifled
before noon on 25 January 1972, 3c2a
(ID = HGL) OR (ID = NDM) 3c3
This pattern will matech all statements created or modified py
users with the identifiers "HGL" or "NDM", 3c3a
(¢C2L (SP/TRUE) 7 2D) D *= 4D) ic4

This pattern will match characters in the form of phone numbers
anywhere {n a statement, Numbers matched may have an

alphabetic exchange tollowed by an optional space (note the use

O0f the TRUE construction to accomplish this) or a numerical

exchange, ic4a

Examples inclyde DA 6=6200, DAA=6200, and 326=6200,
(ENDCHR] < "cba" 3¢5

This will pass those statements ending with ngbe", It will go

to the end e¢f the statement, change the scan directlon to left,

and cheek for the characters "cba", Note that since you are

scanning packwards, to find "abc" you must look for '"cba',

Since the "ecba" is not enclosed in sguare brackets, it must be

the very last Characters {n the statement, icSa

7 page 11 I
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section 41 Using the Content Analyzer

Content Analyzer Patterns may be entered in two waysg
1) Frem the BASE subsystem, use the command;
set Content (pattern) To PATTERN OK
2) From the PRUGRAMS subsystem, use the command:
compile Content (pattern) PATTERN 0K

OK means "Command Accept'", a controlep or.,
in TNLS (by default) a carriage return,

In either cases
1) Patterng may be typed in from ghe Keyboard, or
2) they may be addressed from a file,
In this case, the patterpn will be pead frem the £irst
character addressed and continue until it £inds a semicolon
(7)) So yeu must put a semicolon at the énd of the pattern
(in the file),

ViewspeC j must Pe op (i,e, Content Apalyzer pff) whep epntering
8 pattern,

Entering a Coneent Analyzer Pattern aytomagically dCes tw® thingst

1) compiles a small uger program from the characters in the
pattern, andg

Z2) takes that program and "institutes" it as the current
Content Analyzer fllter program, deinstituting any previous
pattern.

"Ingtituting" a predram means selecting it as the one to
take effect when the Contéeént Analyzer is turned on, You may
have more than oneé program compiled but only one instituted,
When a pattern i{s deinstituted, it still exists in your
program buffer space and may be instituted again at any time
with the command in the PROGRAMS subsystem; ‘

Institute Program PROGRAM=NAME (as) Content (analygzer) OK

page 12
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The programs may be refered to by number instead of
nare, 7They are numbered sequentially, the first
entered being number 1,

All the programs you haye compiled and the one you have
instituted may be listed with the command {n the PROGRAMS
subsystem;

Show Status (of proerams buffer) 0K

Programs may bulld yp in your program buffer, To clear the
program puffer, use the PROGRAMS subsystem command}

Delete All (pregrams in buffer) 0K

Wwe recommend that you do this pefore each new pattern,
unless you specifically want to preserve previous

patterns,
. When viewspec i is on, the instituted Content Amnajlyzer program
(i1f any) will Check every statement before it is printed (or
displayed). 3d4a

I
|
I
|
|
|
|
|
To invoke the Content Analyzer: 3d4 |
|
|
|
|

If 4 stateMent d0es NO¢ pass all Oof ¢he reguirements Of the
coentent Analyzer program, it will not be printed,

1IN DNLS. if NO gtatements from the tOp 0f the screenh ON |
pass the Content AnalyZer, the word "Empty" will be
displayed,

Note! You Will not see the normal structure since one
statement may pass the Content Analvzer although its source
does not, Viewspeec m (statement numbers on) Will help you
determine the position of tne statement in the file,

When viewspec K is on, the instituted Contéent Anajyzer search

Program will check unti) it finds one statement that passes the
reagyirements of the pattern, Thepn, the rest of the output

(branch, plex, display screen, etc,) will be printed without

checking the CoOntent Analygzer, 3d4b

When yviewspec ] is on, no Content ANRalyzer searching is done,
This is the default state; every statement in the output
(braneh, plexs display screens etc,) will be printed, Note
. that i, J» and kK are myutually exclusive, 3d4c

e i Mty ORI, ey ) ¢ EERIN R S A S
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Notes on the yse Of Content Analyzer filters: 3ds
Some NLS commands are alyays affected by the current viewspecs
(ineluding i{,3r Or k)i 3d5a

Qutput

|
Jump (in DNLS) |
Print (in TNLS)

Most NLS cemmands ignore the Content Analyzer in thelyr editing,

The following EASE subsystem commands offer the option of

specifying viewspecs, or "Filters", (which may turn on the

Content Analyzer) which apply only for the purpose of that cone
command and affect what statements the command works ong 3d5p

Copy

Delete

MOve

Substitute
At this point, it would pbe wise to practice until vou become
proficient at Content AnalyzZer patterns, You might megin by
tryling te use some of the patterns 9iven in the above eXamples,
and then try writing a few patterns of your own, These patterns

are both a useful NLS tool and a basic componeént of many L10
programs, 3dé

page 14
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PART TWQ: Introduction to L10 Programming 4
section 1: Content Analyzer Programs 4a
Introduction 4al

wWhen yoy specify a Content Analyzer Pattern, the PROGRAMS
subsystem censtructs a program which jooks for the pattern in
each statement and only displays the statement if the pattern
matehinog succeeds, Yoy canh gain mOore control and 40 mOre
things if yey bulld the program yourself, The program will be
used Just liKe the simple pattern program and has many of the
same limitations, Programs are written in NLS just liKe any
other text flle, They then can be converted to executable code
by a compiler, This code resides (or is loaded) in Your
programs buffer space; it can pe instituted as the current
Content Analyzer flilter proQram like a Content Analyzer
Pattern, 4ata

. Program Strucgure 4az
If you specify a Content Analyzer Pattern, NLS compiles a small
program that 10oks like this (with the word "pattern" standing
for whatever you typed in)j 4aza

PROGRANM name
(name) PROCEDURES
IF FIND pattern THEN RETURN(TRUE) ELSE RETURN(FALSE)?
END,
FINISH
All L10 procrams must begin with a header statement, the word
PROGRAM (all caps) fclloWed by the name of the first procedure
to be executed (all lowerecase), This name is also the name of
the program, If the pregram (s beipng Compiled inteo & f£ile (to

be described at the end of this section), the word FILE should
be substituted for the word PRUGRANM, 4azp

e,gs, PROGRAN first
FILE deldir
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(Note; the Content Analyzer makes up a program name
eonsisting Of UP#lxxxxx , where

# is a sequential nuymber, the first pattern being nymber
one, and

xxxxx 1s the firgt five characters Of your pattern,)

The bodY of a progral consists of a series of DECLARATION
statemMents and PROCEDURES (in any order), In the above case,
the prodram consisted of only one small procedure and no
declarations, When the program is loaded inte your progQrams
buffer space, the declarationg reserve space in the system to
store inforrmation (variables), Wnhen the program is used as a |
Content Analyzer filter prodram, the first procedure is called

for each statement, Tt may in turn call other procedures and

access varjacles in the program or in the NLS system, 4azc |

€,9, DECLARE x, y, 2z (descricead beloy)
(£irst) PROCEDURE; |

The end of the program {s delimited by the wOrd "FINISH" (in
all upper case), 4a2d

Commengs may be enclosed in perceny signs (%) anyyhere in ¢he
program. even in the middle of Li0 statements, The L{i0
compiler will lagnore them, 4ale

Except wiehin literal strings, variable names and special L10

Words, spaces are ignorecd, It is Good practice tp use thep

liberally sec that your program will be easy to read, Also, NLS

file structure is ignorec, Structure {s, however, very

valuable i{n making the program readable, and it i{s good

practice to use it in close Correlation to the program’s

logica) strycture, For instancCe, the programmer usually makes

each O0f the elements of a program (declarations, procedures,

and FINISH) sePerate statements, belOy the header statement in

file structure, This point will be discussed further later, 4a2f

S0 far, we have file which looks somMething like: 4a2g
PROGRAM namei

DECLARE ,,.,

. DECLARE ,,, !
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(nameil) PROCEDURE 3}
(name2) PROCEDURE 1}
FINISH
Procedure Structure
Each procedure must begin with its header statement, Thig
header statement is a name enclosed in parentheses follovwed by
the word PROCEPURE, and terminated by a semicColon,
e,q, (tname) PRQOCEDURE
The body ©of the procedure may consist of Loca)l declarations,
then L10 statements, An 110 statement is any progranm

instruction, terminated by a gemicolon, The body Must at sOme
point returnh eontrol t© the procedure that called it, All this

NOV 74

4a3

4a3a

will be discussed More later, 4aib
The procedyre Myse end wieh the germinal stapemMengd 4aic

END,
page 17
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Example; 4a4d
PROGRAM compare 4ada

$ Content analyzer, Displays statement if first two

visibles are the same, %

DECLARE TEXT POINTER ptl, pt2, pt3, ptd4; sreserves
space for ("declares") four
text pointers named "pti"
through nptdrs

DECLARE STRING visi1(100), vis2(100); %reserves 100
characters ot space for each
of two string variables named
"V151" and llvlszn'%

(compare) PRNOCEDURE

IF FIND SNP ®pti 1SPT "pt2 SNP *pt3 18PT “"pt4 THEN
$set pointers around f4irst
twe visibjes (strings of
printng characters)%

BEGIN gif It found two visiblesy

#yisls . Ptl pt2 ; %put visibles i{n stringss

#yi{s2# . Pt3 pt4d 3

IF #visl#® = #yis2% THEN RETURN(TRUE)) S%compare
contents of strings, return
and display the gtatement
it identicals

END?}
RETURN (FALSE) @ %otherwise, return and don"t
display%
END,
FINISH
Declaration Statements 4as

As you may have guessed from the above example, Content
Analyzer pregrams can dea) with variables (like text pointers
and strings), while patterns cannot, 4asa

Text Pointers 4a5b

A text pecinter points to a particular location witnhin an NLS
statement (or intec a string, as described later),

The teXt pointer points between two characters in a
staterent, BY putting the pointers between characters, a
single pointer ean pe Used to mark both the end of one
string and the peginning of the string starting with the
neéxt character,
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Text pointers are declared with the following peclaration
statementi

DECLARE TEXT POINTER name }
Strings 4aSc

String variables hold text, #When they are declared, the
maximum number of characters is set,

To declare & string:
DECLARE STRING name([num]

num is the maximum nymber ©Of characters allowed for the
string,

esgs DECLARE STRING lstringll00);
declares a string named "lstring" with a maximym
lergth of 100 eharacters and a current lendth of 0
characters (it°s empty),

You can refer to the contents of a string variable by
sUrrounding the name with asterisks,

e,g9, #1string# {s the string stored in the
variable named "lstring",

You €&pn put the text betweéen two text Pointers in & string
variaple with the L10 statementi

#lstring* . ptri ptr2 j

where ptri and ptr2 are the nNames of previoysly declared
and set text pointers, and lstring is a preyiously
declared string variable,

These variahles Will retain their value from one statement to
the next, pther types of variables and their use will be

discussed in detail in Part Three, Section 3, 4a5d
Body of the PpPrecedure 4a6
RETURN Statement 4aba

‘ NO matter what {(t does, every procedure must return control

page 19 l
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to the procedure that called it, The statement which does
this is the RETURN statement,

e,9, RETURN;

A RETURN statement may pass values te the procedure that
called it, The values must be enclosed in parentheses after
the word RETURN,

e,9, RETURN (1,23,47)

A Content ANalyzer program muyst return either a value Of
TRUE or of FALSE, 1If {t returns the valye TRUE (1), the
statement will be printed; if it returns FALSE (0), the
statement will not be printed,

1,2, RETURN (TRUE): will print the statement
RETURN (FALSE); will not print the statement

The RETURN statement often is at the end of a procedure, put
it need pot be, For exampile, in the middie of the procedure

‘ you may want to either RETURN or do on dependind on the
result of a test, b

Other than the reguirement of a RETURN statement, the body of

the ProcCedyre 18 eNtirely 4 function 0¢ the Purpfse 9¢ the

Procedure, A few Of the many possible statements will be

described here) Others will be introduced in Part Three of this
dOcument. 4a6b

FIND Statement qaéc

npne of the most useful statements for Content AnalyZer
programs 1s the FIND statement, The FIND statement
specifies a Content Analyzer pattern to he tested aGaipnst
the statement, and text pointers to be manipulated and set,
starting from the Current Character position (that invisible ;
marker refered to in Section 1), If the test succeeds, the |
character position is moved past the last character read,
If the test fajils, the character position i{s left at the
positien prier te the FIND statement and the valyes of all
text pointers set within the statement will be reset,

FIND pattern j

The Current Character position is initialized to BEFORE THE
' FIRST CHARACTER, and the scan direetion is initialized te

page 20
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left to RIGHT, FOR EACK NEw STATEMENT passed to the Content
Analyzer program,

Any simple Content Analyzer pattern (as describe above) is
valid in a FIND statement, In addition, the following
elements can be inpcorporated in the patternt
#stringname#
the contents of the string variable
sty

store current sCan position into the text pointer
specified by ptr, the name of a declared text pointer

<NUM ptr

back up the specified text pointer by the specified

nymeer (NUM) of characters, 1If NUM {s not specified,
1 will pe assumMed, Backup is in the direction

' oppOsite toO the current scan direction,

ptr

Set current character position to this poesition, ptr
is the name of a previouslyY set text pointer,

sF(ptr)
the Current Character Position is set to the front of
the statement in which the text pointer ptr is set and
scan direction is set from left to right,

SE(ptr)
The Current Character Position (s set to the end of
the statement in which the text pointer ptr is set and
scan direction is set from rignt to left,

BETWEEN ptr ptr (pattern)
Search limited to between positiong specified, ptr is
a previously set text pointer) the two Myst be in the
sare statement or string, Current Character Position
is set to first position before the pattern is tested,

. e,9, BETWEEN ptl pt2 (2D ([,] SNP)

R, 1 R R L TR Rt SR T AR S e e
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FINDs may be used as expressions as well as freeestanding
statements, lf used asg an expression, for example in IF
statements, it has the value TRUE if all pattern elements
within it are true and the value FALSE 1f any one of the
elements 1s false,

€,9, IF FIND pattern THEN ,.,
Complicated example:

IF FIND ®Sf GNP *( S(LD/’«) *) (", " ustr#) SE(Sf) 8NP
¢, THEN RETURN(TRUEY ELSE RETURN(FALSE)}

IF Statement 4aed

IF causes execution of a statement if a tested exPression {s
TRUE, If it is FALSE and the cPtiona)] ELSE part is present,
the statement following the FLSE is executed, Control then
passeés t¢ the statement immediately following the IF
statement,

. IF testeXp THEN statement }
IF testeXp THEN statement)l ELSE statement2

The statements within the IF statement can be any valid L10
statement, but are not followed by the usual semicolony the
whole IF statement ig rreated like one statement and
followed by the semicolon,

e,q9,
IF FIND (SD) THEN RETURN(FALSE) ELSE RETURN(TRUE) )
progdramming Stylei File Structure 4a7

You may remember that the compiler which Converts youUr NLS text

to code ianores file structure, This allows you to use

structure te make your program text easier to read and

understand, LOgical yse of structure often facjilitates the

actyal programming task as well, SOme conventions have

developed at ARC {n this respect, All of these Should seenm

Obvious and logical to you, 4a7a

All declarations and PROCEDURE statements should be One
level below the PROGRAM statement,
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All local declarations (not yet described) and code should
pe cne level below the PROCEDURE statement,

It i5s good style, and makes for much easier programming, to
1ist what vou want to do as comment statements (in percent

signs) at the leve) bejow the PROCEDURE statement, Then you

can g0 pack and f£ill in the code that accomplishes the task

described in each comment statement, The code should go one

level below the e¢omment,

We will later descCribe how t0 blOCk & series Of statements

where one is required, These blocks shOoyld g0 a level below

the statement Of which they are a part.

File structure should follow the logical structure of the
progran as closely as possible,

€0, IF FIND (5D)
THEN RETURN(TRUE)
. ELSE RETUPN(FALSE);
Using Content AnalyzZer Prodrams
Once the Content Analyzer prodram has been written (in an NLS
£ile), there are twe steps ipn usine it, First, the pregram
must be "complled," i e translated into machinesreadable code;
the compiled code {s "loaded" inteo a space reserved for user
programs (the user programs buffer), Secondly, the loaded
program must be "instituted" as the current Content Analyzer
Program,
There are two vays to compile and lecad a programg
1) You may Compile a program and Jead it into your programs
buffer all in one operation, The program header statement
must have the word PROGRAM {n {t, When the uSer resets his
job or legs off, the compiled co0de will disappear,
First, enter the Programs subsystem With the commandj
Goto Programs OK

Then you may complle the program with the commandi

. Corpile L10 (user program at) SOURCE OK

4a8
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SOURCE is the address of the PROGRAM statement,

2) You may Compile & program intoc a file and then load it
into your buffer as a separate cperation, The program can
then be loaded from the file intc your user programs buffer
at any time without recompiling, The header Statement muyst
use the word FILE instedd of PROGRAM, Use the PRUGRAMS
subsystem command:

compile File (at) SOURCE (using) L10 (to file) FILENAME
oK

The FILENAME must be the same as the program’s name,

The cede flle is called a REL (RELocatable code) file,
wWheneyver you wigh to load the program code into the user
prograns buffer, use the PROGRAMS subsystem command}

Load REL (file) FILENAME OK

Once a compiled program has been loaded (by either route), it
must be instituted, This is done with the PROGRAMS subsystem
commandi

Institute Program PROGRAM=NAME
(as) Contént (anajvzer prodrap) 0K

The named program will pe instituted as the current Content
Apalyzer program, and any previous program will be
deinstituted (but will remain in the buffer),

Again, the programs in the buffer are numbered, the first {n
being numberl One, You may use the number instead of the
program®s name as a shortnhand for PROGRAM=NAME,

To invoke the Content Analyzer using whatever program {is
currently instituted, use the viewspec i, J, or Kk, as described
in Part One, Section 4 (344).

Problems
Giyen these few constructs, You should now be able to write a
number of useful Content Analyzer programs, Try prodramming
the following!

1) &8hovw those statements which have a number somewWhere in
the first 20 characters,
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2) 8how thOse statements where the f£irst visible in the
statement {5 repested somewhere in the statement,
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Sample solutions: 4a9b
Proplem 1

PROGRAM nymber
DECLARE TEXT POINTER ptri, ptr2
(numbeér) PROCEDURE
FIND ®"ptri s20CH *"ptr2 i
IF FIND BETWEEN ptri ptrz ( (D) )
THEN RETURN(TRUE)
ELSE RETURN(FALSE)}
END,
FINISH

pProblem 2

PROGRAM Vvis
DECLARE TEXT POINTER ptri, ptr2
DECLARE STRING strt500) i
tvis) PROCEDURE
FIND sNP *ptri 1sPT ®ptr2 ;
‘ #Str+ .. ptri ptr2z ,
IF FIND Ptr2 [NP s#strs NP)
THEN RETURN(TRUE)
ELSE RETURN(FALSE)}
END,
FINISH

page 26



&SRI=ARC 31«0CT=74 14354 24258

L10 Users’ Guide ARC  Rev, 1 NOV 74
Part Two; Content Apnalyzer Programs: Modifying Statements

Section 2; Content Analyzer Programss Modifying Statements 4b

Introduction 4bl

String ConsStruction 4b2

Content Analyzer programs may edit the stateMents as wyell as

decide whether or not they are printed, They are very useful

where a series of editing operations has tO be dOne time and

time again, This section will introduce yoy to these

capabilities, All these constructs wll be covered in detail in

Part Three, 4bla

A Conteng Analyzer program has seyeral limigagions, It can

manipulate enlY one fi)le and it can look at statements onlY in
sequential order (as they appear in the file), It cannot back
Up and re=examine previoug statements, nor can it skip ahead to
other parts of the file, It cannot interact with the user, I
Part Four provides the tools to overcome these limitations, 4bib

Statements and the contents of string variables may be modified
by either of the following twe statements: 4b2a

ST ptr o StPiist |
The whole statement in which the text pointer named "ptr"
resides will be replaced by the string list (to be |
described in a minute).,
ST Ptr Ptr « strlist ;

The part o0f the statement £rom the first ptr to the
second ptr will be replaced by the string list,

ptr Mmay be a previously set text pointer or SF(Ptr) or
SE(ptr).

String variables may also pe modified with the string
assignment statement: 4b2b

#strinagname# _ strlist ;
The string list (strlist) may be any series of string
designators, seperated by commas, The string designators may

be any of the following (ether possipilities to be descriped
later): 4b2¢c
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a string constant, e,g, "ABC" or ‘w
ptr ptr

the text between two text poOinters Previouysly set in
either a statement or a4 string

#stringname#

a string name in asterisks, refering to the contents of
the string

|
|
|
|
Evg,i 4b2d !
|

ST pl P2 . *string»
or
ST pl - SF(p1) pi, string, p2 SE(p2)}

(Notet these have exactly the same meaning,)
Example; 4b3
PROGERAM delsp 4b3a

% Content analyzer, Deletes all leading spaces from
statements, % '
DECLARE TEXT POINTER pt; %reserves space for
("declares") a text pointer
named "pt'"g |
(de1sp) PROCEDURE ; '
IF FIND 1sSP ®"pt THEN %scans oOver leading spaces,
then sets Pointers
ST pt . Pt SE(pPt); %replaces statement with text
from pointer to stateMent end%

RETURN (FALSE) i $return, don’t display anythings
END,
FINISH
More Than One CchanhNge per Statement 4p4d

Part of a text pointer is a character coynt, Thls coynt stays

the same until the text psinter is again set (to some other
position), even though the statement has been edited, 1f, for
example, You have the gtatement 4bda

abcdefagnhijklmnoparstuvwxyz

. and 1f you have set a pointer petween the "d" and the "e", it
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will always peoint between the fourth and f£ifth characters in
the statement, If yoOuy then delete the character "a", your
pointer will be between the "e" and the "f", now the fourth and
fifth charactersys FOr this reason, yoy propably yant to 40 a
series Of edits beginning with the lagt one in the stateMent
and working backwards throuygh the statement,

congrolling Which StateMents are Modified

In TNLgs the Content Analyzer program will pe called for
commands which construct a printout of the file (Print and
Qutput), The program will rumn on every statement for whiech it
ig called (e,3, every statement in the praneh during a Print
Branch command) whieh pass all the other viewspecs, 0Once You
have written, compiled, and instituted a program which does
some editing operation, the Print command is the easiest way to
run the progcram on a statement, branch, plex, or group,

In DNLS, the system will call the Content Analyzer program
whepnever the dispjay i{s recreated (e,q, viewyspec £ and the Jump
commands), and also for the Qutput commands, If the program
returns TRUE, it will only run on enough statements to £{l1 the
screen, It is sé&fer to have programs that edit the file return
FALSE, Then when you set viewspec {, it will run on all
statements from the top Of the display on, and when it is done
it will display the word "gmpty", At that point, change to
viewspec 3§ and recreate the display with viewspec £, then all
statements i{necluding the ghanges will be digplayed, YOu can
control which statements are edited with leyel viewspecs and
the branch only (g) Oor plex only (l) viewspecs.,

After haying ryn vouyr program on a file, yoy may wish to Update
te permanently incorperate the changes in the file, It 1s wise
to Update before vVou run the program so that, if the progranm
does something unexXpected, You can Delete Modifications and
return to a good file,

Problems

Try writing the following programsi
1) Remove any invisibles from the end of each statement,

2) Make the f{rst visible a statement name (Surrounded by
parenthesis) if it (s a word (letters and digits),

L10 Users* Guide ARC Rey, 1 NOy 74
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Sample solutions:
Proplem 1

PROGRAM endinv

DECLARE TEXT POINTER ptr

(endinv) PRCCEDURE )
IF FIND ®"ptr SE(ptr) {sNP ®"ptr

THEN 8T ptr .. SF(ptr) ptr

RETURN (FALSE)
END,

FINISH

problem 2
PROGRAM makename
DECLARE TEXT POINTER ptri, ptr2
(makename) PROCEDURE j

IF FIND 6NP "ptrl 1sLD ®ptr2 NP
THEN ST ptrl o *(, pPtri ptr2,

RETURN(FALSE)
END,
FINISH
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PART THREE: Basic L10 Programming

From here on has not been updated; the NLS commands mentioned may
be syntactically incorrect, and the section On yser interface is
obsolete (having Peen replaced Py CML)s New docymentation shouyld

be expected Py the end Of the year,

Section 1t The yser Program Environment 5a

Introductien 5al

User=written Content Analyzer programs ryh in the frameworkK of

the portraval %9enerater, They may be lpvoked in severa)l ways.,
described peloW, whenever one asks to view a portion of the

file, e,9,, with a Print command in TNLS, wWith any of the

output commands, and with the Jump command in DNLS, Sala

All of the portraval generators in NLS have at least two

sections == the formatter and the sequence geperator; if the

user invokes a Content Analyzer prog9ram of his own, the

portrayal geperator wi{ll have one additiona)l part =« the user
program, Salb

Execytable programs are independent of the portrayal generator,
ajthough they &re we)come to make use of it, They are ca))ed

as procedyres by the Programs subsystem, and haye all the

powers Of any Other NLS procedure, salc

Seduyence Generator 5az2

The seguence generatOr l0o0ks at statements one at a time,

peginning at the peint specified by the user, It Observes

viewsPecs like level truncation in determining which stateMeNnts

tO pass On toO the formatters 5a2a

For examMple; the viewspecs may indicate that only the first
line of statefents in the two highest levels are to be
output, The default NLS sequence generator will return
pointers only to those statements passing the structural
filters; the formatter will further truncate the teXt to
only the first line,
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When the sequence generator finds a statement that passes all

the viewspec requirements, it returns the statement to the

formatter and walts to be called again for the next statement

in the sequence, 5a2b

One ©f the ylewsPecs that the sequeNce geNeratoOr pays
particujar attention to ig "i" == the viewspee that indicates
whether a user filter is t© be applied to0 the statement, If
this viewspec 1s on, the geguence generator passeés control to a
user Content ANRalyZer proaraf, which looks at the statement and
decides whether 1t should pe included in the sequence, If the
statemMent passés the Ccontent Analvzer (i,e, the user progranm
returns a value of TRUE), the seguence denerator sends the
statement to the forratter; otherwise, it processes the next
statement ip the sequence and sends it to the uséer Content
Analyzer predram for verification, (The particular user
program choseén as a filter is determined by what prodram is
Instituted as the current Content Analyzer program, as
descriped below,) Sa2c

‘ Formatter Sal

The formatter section arrancges text passed to it by the

sequence generator in the style specified by other viewspecs,

The formatter oObserves viewspecs such as line truncation,

length and {ndenting) it alsc formats the text in accord with

the reguirements of the output device, 5ala

The formatter works by calling the seguence generator,

formatting the text returned, then repeating this process until

the sequence generator decides that the seguence has been

exhausted (e.9. the branch has been printed) or the formatter

has filled the desired area (e,g, the display screen), 5a3b

Content Analyzers 5a4

The NLS PortraYal Generator, made up of the formatter, the

sequence generator, and user fllters:, is invoked whenever the

user requests a new "yiew" of the flle, for example through the

use of the TNLS "Prine" command or any of the output commands,

Thug 1f one had a user Content Analyzer program compiled,

instituted, and inVoked, one ecould have a printout made

Containing enly those statements in the file satigfying the

pattern, S5ada

When a user writes an content analyzer filter program, the main

. routine must RETURN te the Portrava) Gemerator, The RETURN
must have an argument whieh is checked by the sequence
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generatOor, If the valye of that argument is TRUE, the

statemMent will pe passed to the formatter to be displayed or

printed; 1f the value 1s rALSE, it will not be displayed, 1In

DNLss if youy display anv statements: the program will stop

after £111ing the secreen, 1If Vou are not displaying any

statements, the program will run on either the whole file, a

plex (viewspec 1), or a branch (viewspee 9), Thege along with

level clipping viewspecs give one precise control over what
statements in the f£ile wi)l be passed to the prodranm, Sadb

User-Written Sequence Generators 5ab

A user may provide his own sequence generator to be used in

lieu of the regular NLS segueénce generator, Such a program may

call the normal NLS seguence generator, as well as content

analysis filters and Executarle L10 programs, It may even call

other userwwritten seguence generators, 5a5a

This technigye proyides the most poyerfyl means for a yser to
reformat (and eyen create) fijes and to affect their portrayaj,
However, since writing them requires a deta@jiled KnOwledge Of

‘ the eNtire NLS program code, the practice ig limited to
experienced NLS prOgrammers, and will not be coOvered in this
docyment, HOwever, the information provided in these Next
sections should provide youy with encuygh t0 acecemplish most any
task., 5asb
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Section 23 Program Structure 5b

An NL§S user program cOnsists Of the f0llowing elemeNts, which must
be arranged in & definite manner with strict adherence to
syntactiec punctuation: 5b1

The header = Sbla

a statement consisting of the word PROGRAM, foOllowed by the
name of a procedure in the program, Program executlion will
begin with a call to the procedure with this name,

PROGRAM name

The word FILE ghould be substituted for the word PROGRAM 1f
the code Is to be gcompiled into a f£ile to be saved,

The pody = Sbib
‘ consists of declarations and procedures in any order;

1) declaration statements which specify information
about the data to be processed by the procedures in the
program and enter the data identifiers i{n the programes
symbol table, terminated by a semicoloen,

e,9, DECLARE x,v,z 1
PECLARE STRING test(500)
REF X, 23

Declaration statements will be cOvered in Section 3
(d4c) .,

2) procedures which specifv certain execution tasks,
Each procedyre myst coONgist Of =

the procedyre name enclosed in parentheses followed by
the word PROCEDURE and optionally an arguyment list
eontalining names of variables that are passed by the
callina procedure for referencing within the called
precedyre, This statement myst be terminated by a
semicolon,

e,9, (name) PROCEDURE )
(name) PROCEDURE (parami, param2) j
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the body 0f the procedure which may consist of LOCAL,
REF, and L10 statements,

LOCAL and REF declaratgiong within a Procedyre Myst
precede executable code, They will be covered {(n
Sectien 3 (4¢).,

Li0 statements will be coyvered in Sections 4 and 5
(4d8) (4@).

the statement that terminates the procedyre (note the
final perlod):

END,
The proQram terminal statement = S5bic
FINISH
Comments may be enclosed in percent signs (%) anywhere in the
program, even in the middle of 110 statements, They will be
ignored, 5bild

Except for within literal strings, variable pames, and special

L10 reserved words, spaces are ignored, It is good practice to

use them )iberally so that your program will be easy to read,

Also, NLS file structure {5 ignored, Structure is, however,

very valyable in making the program readable, and it {s good

practice to use it in close Correlation to the programes

logical structure, Sble
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An example of a simple L10 program is provided here, The reader
should easily understand this program after having studied tnis
document,

PROGRAM delsp

% Content analyzer, Deletes al) leading spaces from

statements, %

DECLARE TEXT POINTER ptj) greserves space for
("declares") a text
pointer named "pt"%

(delsp) FROCEDURE

IF FIND 188P "pt THEN %scans Over leading spaces:
then sets pointers
8T pt . Pt SE(pt)s %replaces statement Nolding
pt with text from pointer
to statement ends
RETURN (FALSE) 3 Sreturns don’t displays
END,
FINISH
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Section 3! Dpeclarations

Introductien

L10 declarations provide information to the compller about the
Gata that is tc be accessed; they are not executed, Every
variable used in the program must be declared somewhere in the
system (either in your pregram or in the NLS system prodram),

There are varioys types of declarations availabley the most
frequent)y used are discussed here, (Complete documentation is
avajilable inp the L10 ReferencCe Guide <= 7052,)

variables

Five types of variables are described in this docyment: simple,
arrays, text pointers, strings, and referenced, Each can be
declared on twO levelsi global or local,

Global Variables

A glopal variable is represented by an identifier and refers
to a cell in memory which is known and accessiple throughout
the program, Global variables are defipned in the progran’s
DECLARE statements or in the NLS sVstem program,

Variapleg specified in thege declarationg are outside any
procedure and may be used by all procedures in the progranm,
Many glopals are cefined as part of the NLS sYstem) user
programs have complete access to these, Be very careful
about changding their values, hovwever,

Local Varianles

A local variable is knoWwn and accessible only to the
procedure in which {t appears, Local Variables must appear
in a procedure argument 1ist or be declared in a prodecurers
LOCAL declaration statements (to be explained below), Any
LOCAL declarations must precede the execytable statements in
a procedure,

Local variables in the different procedures may have the
same name without confliect, A global variable may not be
declared a4s a local variable and a procedure name may be
ysed as neithers In suych cé&ses the name is coOnsidered to be
multiply defined and an error results.

pa

5¢

Scil

S5cia

5¢ib

5¢2

5c2a

5c2b

Sc2c
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Simple Varilables

Simple variables repregsent one computer word, or 36 bits, of
mémory, Each bit is either on or off, allowin? binary numbers
to be stored in words, Each word can hold up to five ASCII
Tebit characters, a sincle number, or may be divided into
fields and hold more than one number,

Declaring a variable a)locates a wyord in the computer to
hold the Contents of the variable, The variabje name refers
to the centents of that word, One may refer to the address
of that computer word by Preceding the variable name by a
dollar sign (§),

FOr example, if ©onNe nas deClared a simple variable called
"nym", ONe Mmay put the nNumber three in that variable with
the statement:

BUR w3 )
. One may add two to a varlable with the statement!
NUN = NuUM + 2

One may put the address of num inte & varlaple called
addr with the statement:

addr . sSnum g

one may refer to predefined fields in any varlable by
following the name of the variable with a peried, then the
field name, For example, the fields RH and LH are globally
defined to be the right and left half of the word
respectively; e,q,

num,LH =~ 2
nUm.RE =« 3

Fields may be defined by the user with RECORD statements
(not expPlained in this document), Additjonally, you may
refer to systemmdefines fields (e,9, RH)., They divide words
into fields by nufbers of bits, so they may refer to any
declared word, FOr example, the f£ield "LH" refers to the
left=most 18 bits in any 36=bit word,

Declaring simple Global variables

‘ DECLARE name ;

5¢3

S5cla

S¢3b
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"name" i{s the name of the variable, It must be all
lowerw=case letters or digits, and must begin with a
letter,

e,9, DECLARE x1 |

optionally, the user may specify the initial value Oof the
variable peing declared, If & simple variable is not
initialized at the program level, fOr safety it should be
fnitialized in the £irst executed procedyre iN whieh it
appedars,

DECLARE name = constant )

constant is the initial value of name, It may pe any Of
the following:

= 3 numeric constant optionally preceded
by @ minys sign (=)

. » a strind, up to five characters, enclosed
in quotation marks

= anothey vaplable name, causing the latter’s
address to pbe ysed as the value of name

EXamples?
DECLARE x2 = 5 3 $X2 contains the value 5%
DECLARE x3 = "oyur"s %x3 contains the word 0QUTS
DECLARE xx = x1j %xx contains the address of xi%
Arrays Sc4

Mylti=word (one-dimensjional) array variables may be declared) |
computer words within them mdy be accessed by indexing the |
varjable name, The index follows the variable name, and {s {
enclosed in sauare brackets [], The first word Of the array

Need not be indexed, The index of the first word is zero, so

if we have declared a ten element array named "blah"i Sc4a

plah is the first word of the array
plan(i) is the second word of the array
blanh(9) is the last word O0f the array
Declaring Global Array Variables 5¢c4b

‘ DECLARE namelnuym)]

Rloscde, 7S L R amt NVl o TSR M ™ e
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num is the number of elements in the array {f the array
is not being initialjized, It must, of course, be a
integer,

e,9, DECLARE sam(10);
declares an array nhamed "sam" containing 10 elements,

Optionally, the user may specify the initial value 0f ed&c¢h
element cf the array, 1If array values are not initialized
at the program level, fOr safety they should be initialized
in the first executed proceduyre in which the array is used,

DECLARE nalte = (nuM, NUMs see ) 1§

nyr is the initial valye 0f each element of the array,
The number of constants implicitly defines the number
of elements in the array, They may be any of the
eonstants allowed for simple varlables,

. Notei there igs a one=to=one corréspondence petween the
¢irst constant and tne first element, the second constant
and the second element, etc,
Examples:

declares an array named numbs Containing 3 elements
which are initialized such that;

numbs = 1|

numes{i) = 2
numbsf2) = 3
DECLARE motley=(10,01ah); |

declares an array named motley containing 2
elements which are initialized such that!

motley = 10
motley(i) = sblah

= the address of the
variable "plan"

. Text Pointers 5¢5
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A text pointer is an 10 feature used in string manipulation
constructions, It (s & tyowword entity which provides

information for pointing to particular locatjons within text,

whether in free standing strings or an NLS statement, 5¢5a

The text pointer points between twyo0 characters in a
statement or string, By Putting the pointers between
characters @ single pointer can be used tO mark both the end
of oNe substring and the beginning 0f the substring starting
with the next character, thereby simplifying the string
manipulation algorithmg and the way one thinks abouyt
strings,

A text polnter congists of a gtring identifier and a character
count, 5¢5b

The first word, called an stid, contains three
sVstem=defined fields:

stflile == the file pumber (1f apn NLS statement)
stastr == a bit indicating string, not an NLS statement
‘ stpsid == the psid of the statement;
eyery statement has a unique number (psid)
attached to {t,

The stid {s the basic hapndle opn & statement in L10O,

The second word contajins & character count, with the first
position being 1 (before the first character),

For example, one Mmight nave the following series of
assignment statements wnich £4i11 the three fields 0f the
first werd and the second word with data, with pt being the
name of & declared text pointert:

pt,stfile . fileno; %fileno & simple varianle
with a number in it%
ptystastr . FALSE) %a statement, not a strings
pt.stpsid . erioin; %all origin statements have the
psid = 2! origin is a global
varlable with the value 2 in 1it%
pt (1) w89 kthe word one after pt (i,e, the
eharactey count) gets 1, the
beginning of the statement%

It is important that stid’s pe initialized properly to avoid

| ' strange errors,
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Declaring Text Pointers §CS5¢C
DECLARE TEXT POINTER pt

The names pl, p2, p3, p4, and p5 are glopally declared and
reserved fOor system use,

Strings 5¢6

String varlables are a series of words holding text, When they
are declared, the maximum number of characters is set, The
first word contains the two Globally defined filelds? 5¢c6a

M == the maXimum number of characters the
string can hola

L == the actual number of charactérs currently
in the string

The next series of werds (as many as are reguired by the
maximum string size) hold the actual characters, five per word,
‘ in ASCII 7ebit code, 5¢céb
#stre refers to the contents of the string variable nstr»,
str refers to the first word of the string variable "str",

str,M refers to the maximum declared length of the string
variable "str" (an {nteger),

str,L refers to0 the current length Of the string stored in
the string variable "str" (an integer),

Declaring Strings 5c6¢c

The DECLARE STRING enanhles the user to declare a glopal |
string variable by initializing the string and/or declaring
its maximuym character length,
To declare a string:
DECLARE STRING namelnum) 1

nur 1s the maximuym number of characters allowed for
the string

e,9, DECLARE STRING lstring(100)}

‘ declares a string named "istring"” with a maximum
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leNgth 0f 100 characters and a currenfe length o¢ 0
characters

To0 declare and initialize a strinas
DECLARE STRING name="Any string of text" }

The length Of the literal string defines the maximym
length ©f the string variable,

e,9, DECLARE STRING messagez="RED ALERT"j

declares the string message, with an actual and
maXimum length of 9 characters and contains the
text "RED ALERT"

Referenced Varlanles S5c7
Keference pDeclarations Se¢Ta

After a simple variable has been declared, the REF statement
can define it to be a pointer to some other variable, A
referenced variable holds the address of another declared
variable of any type, Whenever the referenced variable {s
mentioned, L10 will operate on the other variabple instead,
as {if {t were declared in that procedure and named at that
point,

This is usefyl when voy wish a procedyre to know aboyt a
multi=wordé variable, 1In procedure calls, you are only
allowed t0O Pass ONe=wOrd ParaMeters, If you wish a called
procedure tO know about & text pointer, array, Or string,
yoy May pass the address Of the Multi=word vari{able, Then,
in the called procedure, you Myst REF the forMal parameter
recelving that address, From then on in the called
nrocedure, when ycy refer to0 the parameter, yoy are actually
operating on the mylti=word varlable declared in some other
procedure to which the local REFed variable points,

EXample:

If the simple variable "loc" in the current procedure
has been REFed and contalins the address of the string
"str" lecal to the calling procedure, then cperations
on loc actually operate on the string in stri

EMESH _ #10C#y gEmes gets the stringd in
strg
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#l0c# ., "ecOrpuscle"; gstr gets the string
"eorpuscle'g

Simjlarly, You cannot return multi=word variables from a
called precedure, If you wigsh a procedure to return a
string, you must declare the string as a local in the
CALLING proceduyre, pass ltg address to a REFed variable in
the called procedure, and then you can Modify the string as
if it were local to the called procedure (and return
nething),

Unreferenced Varlablesg Sc¢Tb

one may refer to the actua) contents (an address) of a
referenced variable (i,e, "unref" it) by preceding the
referenced variable name with an ampersand (&), 1If, fer
example, an address was passed to a REFed leocal, and you
wish now to pass that address on to another procedure, you
can unref {t,

. e,9, {f X has beep REFed apd hplds the address of y!
Z =« X} %z ogets the CONTENTS of V%
Z - Xy %2 gets the ADDRESS of v%

This construct might be used, for example, 1f one proceduyre
has been passed the address of a string, operates on it,
then wishes t0 pass (the address Of) that string on to
another procedure that it calls,

REFing Simple Variarles 5¢7¢

pnce a simple variable has been declared, it may be REFed
with the statement:!

REF var 1

It will re a reference from then on in that procedure, and
you must always use the ampersand to refer to the actual
contents of the variable,

Declaring Many Variables in nne Statement 5¢8

One may aveid putting several individua)l declarations of
variables in a serjies by putting variables of simjilar type,
initialized or not, in a 1ist in one statement following a

‘ single DECLARE, separated by commas and terminated by the usual

page 44
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semicolon, Array and simple varibles may be put together in
one statement, 5c8a

Examples?

DECLARE X, Y(10), 2 = (1, 2, =5))
DECLARE TEXT PQINTER tp, sf, ptis pt2
DECLARE STRING )1strinal100], message="RED ALERT"

Declaring Locals 5c¢9

Program leve)l declarations (DECLARE and REF) and procedures may
appear ip apy order, Hgwever, procedure leyve]l declarations

(LOCAL and REF {nside a procedure) must appear before any

executable statements in the procedure, The different types of
variables may be declared i{n any order, but a varjable must be
declared before it can be REFed, 5¢9a

With one excepticn, & local variable declaration statement is
just the same a@s a3 glpobal with the word "LOCAL" sybstituted for
the word "DECLARE", The one exception is that LOCAL
‘ declarations can not injitialize the variables, 5¢9b

Examples:

LOCAL var, flag, levell12] 1
LOCAL TEXT PCINTER tps Pty Sf 1}
LOCAL STRING tesgt(100)s, outl2000] 3

When a procedure is called by another procedure, the calling
procedyre May pass one=woprd parameters, The procedure recelves

these values in simple local variables declared 1n the

PROCEDURE statement*’s parameter list, For example, two locals

will automatically mhe declared and set to the passed values

whenever the precedure "procname" is called: Se9¢

(procname) PROCEDURE (vari, varz)

vari and var2 must not be declared again in a LOCAL
statement, They may, however, be REFed by a REF statement,
as discussed above, and used throughout the procedure,

The statement which calls procname may loock likej

procname (loCvar, 2)

. varl will be {nit{alized to the value of the variable
"locyar" and var2 will get the value 2,
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Introductien

This section will describe some of the types of statements with

Section 41

whieh one can buljd a procedure,

abbreviated to nexpn) will be used in this section, and will be

&SRI=ARc 31=0CcT=74 14:54

Statements

The term "expression" (oftep

eéXplained in detail in Section 5 (4e),

Assignment

In the assignmeént statement,

the expression on the right side

of the "_" {s eyaluated and stored in the variable on the left
Side of the statement,

VAT . exp 1

where var = any global,

local,

referenced or

unreferenced variable,

Qhe Mmay make @ geries 0f aggignments in one statement by
enclosing the list of variables and the list of expressions in
parentheses, The Order Of evalyation of the expressions {is
left to right, The expressions are evaluyated and pressed onto

a8 stack) after all are evaluated they are popped £rom the stack

and stored in the variakbles,

(vari, var2: s4¢) =

(expis

exp2y ooo) }

Naturally, the number of expressions must egqual the number

of variables,

EXample

a=b)

The expreéssion ced {s evaluated and stacked, the

expression a-b is evaluated and stacked, the value of aw~b

is popped from the stack and stored inte b, and fi{nally,
the value of c+d i{s popped and stored inteo a, It is
equivalent to:

teppPl . Ce¢d

terP2 - ashb

b - temp2

a . templ

5d

5dl

Sdia

5d2

5d2a

5d2b

24258
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One may assign a single value to a series of varlables by
stringing the assignments todetheri S5d2c

Vari « Var2 o vVarld . exp )

varli, var2, and var3 will all be given the value of the
expression,

Example:
8. D e 1O
Both a and b wlll be given the value zero, This type of
staterent can be useful in {njtializing a series of
variables at the beginning of a procedure,
IF Statement 5d3
This form cauyses execution of a statement if a tested
expression is TRUE, 1If the expression i{s FALSE and the
optional ELSE part is present, tne statemenNt following the ELSE
is executed, Control then passes tO the statemenNt i{mmediately
following the IF statement, 5d3a
IF testexp THEN statement 3
IF testexp THEN statementl ELSE statement2
The statements within the IF statement can be anY statement,
but are net followed py the usual semicolony the whole IF
statement is treated like one statement and followed by the
semicolon, 5d3b
e, 9, Sdic

IF y=z THEN v.V+{ ELSE v_Z 1
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CASE Statement 5d4

This form is similar to the IF statement except that it causes
one of a serles 0f stateMents to be executed depending on the
result of a series of tests, 5d4a

CASE testexp OF
rélop exXp § statemept )
relop e€xXp | statement )
rélop exp i statement j

L]
.
ENDCASE statement j

where relop = any relational operator (>=s, <, =, IN, etc,)
see Section 5 (4e3),

The CASE statement provides a means Of execuyting one statement
Oyt ©f many, The expression after the word "CASE" is evaluated
and the resuylt left in a reqgister, This is used as the
left=hand side of the binary relations at the beginning of the
. variouys cases, FEach expression is evaluyated and compared
according tc the relational Operator to the CASE expression,
1f the relationsnip is TRUE, the statement {s executed. If the
relationship is FALSE, the next expression and relatonal
operator will be tried, 1If none of the relations is satisflied,
the statement following the word "ENDCASE" will be eXecuted,
Control then passes to the statement following the CASE
statement 5d4b

Note that the relop and expressions are followed by a colon,
and the statements are terminated with the usgua) semicolen,
The word ENDCASE is not followed by a colon, In ENDCASE,
the statement may he left out =« this is the eguivalent of
having a NULL statement there; nothing will happen,

Example;
CASE ¢ OF
2 38l X = ¥ $Executed {f ¢ = a%
> Bt (X V) = (X+y, %x=v)3 %Executed {f ¢ > b%
ENDCASE v o %3 $Executed Otherwises

CASE char QOF
& Dj Char - "1y $1f char = the code £fOr a digits
® UL: char - *0y %if char = the code for an

. upper=case letters
ENDCASE? s0therwise nothingsg
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Several relations may pe listed at the start of a single case;
they should pbe séparated py commas, The statement will pe
executed 1f any of the relations is satisfied, S5d4c

CASE testexp OF
relop exp s statement
relop exp, relop exp § statement )
relop exp, relop exp, relop exp § statement

L
ENDCASE statement ;

Example
CASE ¢ OF
=a, <d; $Executed {f§ c=a or c<ds
X = ¥V}
2by =d} $Executed if c¢?b or c=d%
(X/Y) = (xX*Y2x"Y)}
ENDCASE $Executed otherwlses

@ S

As a point ef style, the conditions of the CASE statement
should be put one level beloW the CASE statement in the source
(text) file, The statements (if they are more than one line)
may pe put one level pelow the condition, 5d4d
LpopP Statement 5d5
The statement following the word "LOOP" i§ repeatedly executed
Until contrel leaves by means of some transfer instruction
within the loop, §dSa
LOOP statement;
where statement = any execytaple L10 statement
Exampleg
LOOP IF a>sb THEN EyIT LOOP ELSE &8 = a+l 3

It is assuMed that a and b have been {nitialized before
enNtering the loop,

The EXIT construction is descriped below, It {s extremely
. important to carefully provide for exiting a loop,

WHILE,,,DO Statement 5dé

age 49
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This statement Causes & statement to be repeatedly exeCuted as
long as the expression immediately following the word WHILE has
a logical value of TRUE or control has not been passed out of
the DO loop by EXIT CASE (described pelow),

WHILE exp DO statement
exp is evalyated and i{f TRUE the statement f£0llowing the word
DO is execyted; exp {s then reevaluated and the statement
continually executed until exp is FALSE, Then control will
pass t0 the Next statement,

For example, if yoy want to £ill oyt a string with spaces
through the 20th character position, you could:

WHILE str.L < 20 DO #str* _ #str%, SP; g$what's already
there, then a spaceg

Reémepber that the first werd of every strinc variable has
two Globally defined fields!

L == actuagl length of econtents of string variaple
M == maXimum length of strino variable

JNTIL,. D0 Statemént
This statement {s similar to the WHILE,,K ,00 statement except
that statement following the DO {s executed until exp is TRUE,
AS long as exp has a logical value cof FALSE the statement will
be executed repeatedly,
UNTIL exp DO statement
Exampled
UNTIL a>b DO a . as+!
JOs 9o UNTIL/DO,,WHILE Statement
These stateMents are like the preceding statements, except that
the logical test {s Made after the statemeNt has been executed
rather than before,
DO statement UNTIL exp!

PO statement WHILE exp?

xadge 50

5d6a

5d6b

a7

5d7a

5ds

5d8a
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Thus the specified statement is always execyted at least once
(the first time, before the test is made), 5dgb

fOR,,,D0 Staterent 5d9
The FOR statement cCauses the repeated execution Of the

Statement fellowing "DO" unti) a sPecific terminal vajue {s
reached, Sdga

(UP will be assumed {f left out,)

|
|
FOR var UP UNTIL relop exp DO statement |
FOR var DQWN UNTIL relop exp DD statement; l

where

var s the variable whose value is incremented or
decremented each time the FOR statement 1s
executed

. relop = any relational operator (described in 4dele)

exp = when combined with relop, determines whether
or not another iteration of the FOR statement
will be performed,

€,9, FpR i UP UNTIL > 7 Dp a . a # t[i] 5d9b

Optionally, the user may initialize the variaple and may
increment it by other thanp the default of one, 5d9c¢

FOR var _ expl UP exp2 UNTIL relop exp3 DO statemept;
- DOWN

where

expl = an optional {nitial value for var, 1f
exPl is not sPecified, the current valuye
0f var is used,

exp2 = an optional value by which var will be
inecremented (if UP specified) or decremented
(1f DOWN speciflied)s If exp2 is not
specified, a valuye of one will be assumed,

. Note that eXp2 and exp3 are recomMputed on each iteraticen,
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Example:
FOR k =« N UP k/2 UNTIL > m#3 DD x(k) & K}
is equivalent to

.= 0}
LOCP
BEGIN
IF x >m#3 THEN EXIT LOOPy
X(k] =« Kk}
K= kK ¢ K/2
END}

3EGIN, , END Statement 5d10

The BEGIN,..END construction enables the user to group several
statements into one syntactic statement entity. A BEGIN,..END
construction of any length is valid where one statement is

reqgquired, 5d10a

. BEGIN statement J statement } ,.s END }
EXxample:

IF a >= b#c THEN
BEGIN
a.b}
Cault5y
END

ELSE
BEGIN
8.C}
b-d¢2,
Cubuds? !
END )

Note the use Of NLS file structure to clarify the logic and
seperate the blocks, Blocks shOould always be put one level
below the statement of whieh they are a part.,

IXIT Statement 5d11

This construction provides for forward brahNches oyt O0f CASE oOr
iterative statements, The optional number (num) specifies the
number of lexical levels of CASE or iterative statements

‘ respectively that are to be exited (if loops are nested within
loops), If a number is not 9iven then | 1ls assumed, All of

,M_._________—_______J
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the jterative statements (LOOP, WHILE, UNTIL, DO, FOR) can be

exited by the EXIT LOOP construct, A CASE statement can be

left with an EXIT CASE {nstruction, EXIT and EXIT LOOP have

the same meaning, 5dlla

EXIT LOOF num or EXIT nuym
EXIT CASE num

where Null i{s an optional integer,
Examples:

LODP
BEGIN
LR I O
IF test THeN pXIT}
fthe EXIT will pranch out of the LpoP%

END}

UNTIL something DO
BECIN 5
LR NN NN
WHILE testy) DD
BEGIN
LB R N
IF test?2 THEN EXIT;
$the EXIT will branch out of the WHILE%
L NN Y
END3
PARER N

END}

UNTIL something DO

BEGIN

I BN R R RN N ]

WHBILE testl DO
BEGIN
I AN R NN NN
IF test2 THEN gXIT 2}

%the EXIT 2 will branch out of the UNTIL%

eatprer
END}

st et

ENDj

. CASE exp OF

=semething

—M
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BEGIN
LALELE BN N
IF test THEN EXIT CASE}
$the EXIT will branch out of the CASE$
LAL B N
END}

REPEAT Statement 5d12

Thig construction provideg for backward branches t© the front
of CASE or iterative statements, The optional number has the
same mMeaning as in the EXIT statement, REPEAT and REPEAT CASE
Rave the sare meaning, 5diz2a

REPEAT LCOP num
REPEAT CASE num (exp) or REPEAT num (eXp)
I1f an expression is given with the REPEAT CASE, then it is
. evValuated and uUsed in place of the expression given at the head

of the specified CASE statement, If the eXpressign 1s net
given, then the one at the nead of the CASE statement {s

reevajuated, 5d12b
Examples} sdlac
CASE expl OF
=somethingi
BEGIN

I NN N
IF testl THEN REPgAT)
SREPEAT with a reevaluated exPlg
s
IF test2 THEN REPEAT(exP2)?
$REPEAT with expP2%
[ N N
END)

ENDCASE

LOOP
BEGIN

IF test THEN REPEAT LOOP}
I SREPEAT LOOP wil) go to the top of the LOOP%

END)

T o A AT e e
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DIVIDE Statement 5d13

The diyide statemMent permits both the guotient and remainder of

@n intecger division to be saved, The syntax for the divide

statement is as follows: 5d13a
DIV expl / eXp2 :» gquotient , remainder !}

Quotient and remainder are variable names in which the
respective values will be gaved after the division, 5d13b

e,9,
DIV a / b, a, r

a will be set to a/b to the greatest integer with r
getting the remainder

PROCEDURE CALL Statement 5d14

This statement is5 used to direct program ceontrol to the
procedure specified, 5dlda

procname (exp, exp, sue 1 VAT ¥BE) sesd )
Where procname = the name o0f a8 procedure 5d14p

eXP = any valid L10 expression (explained
in Section 5 == 4e), The set Of
expressions separated by commas {s
the argument list f£Oor the procedyre, S5dldc

yar = any yariable, The set 0f variables
is used to store the results of the
procecdure 1f there is more than one
resvlt, 5d14d

The argument llst consists of a nyhMber of expressions separated

by commés, The nunmber of arduments should equal the number of

formal parameters for the procedure, 7The argument eXpressions

are evaluated In order from left to right, Each expression
(parameter) must evaluate to a one=word value, To pass an

array, text pointer, stringd, or any multieword parameter, the
programmer may pass the addreéss of the first word of the

variable, then REF the receiving local in the called procedure, 5dide

For example, one may pass an stid directly, but to pass a
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text pointer, vOy must pPAss the address Of the text pointer
and REF the receiving parameter.

The procedure May retuyrn one or more values, The first valye
is returned as the value of the procedure call, Therefore, 1f
only one value is returned, one might say! 5d14f¢

& . proc (b))
In this conteXt, the procedure call is an eXpresslen,

1f more thap one value is returpned by the called procedure, one
must specify a 1ist of variables in which te store them, The
list of variables for multiple results is separated from the
list of argument eXpressions by a Colen, The number of
locations fer results need not equal the number of results
actually returned, 1f there are more locations than results,
then the extra leccations get an undefined value, If there are
more results than locations, the extra results are simply lost,
The first RETURN value {s still taken only as the value of the
. procedure call, Sdldg

ExamPle:
1f procedyre "proec" ends with the statement
RETURN (aspre)
then the statement
Q- Proc(ires)?
results in (Qsrss) o (ArbyC),
A procedure call may just exlsgt as a4 stateMent alone without
returning a value, Not all procedures require parameters, but
the parepntheses are mandatoryY ip order to distinduish a
procedure call from cther constructs, 5di4h
e,9, af();
1f a block of Instructions are used repeatedly, or are
duplicated in different sections of a prodram, it 1s often wise
to make ther a seéparate procedure and simply call the procedure
when appropriate, 5d144

. A great many procedyres are part of the NLS system and are
avajilab)e te your programs, A j;ist of them is avajilable in the
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flle (nlsssysady)., They should be used with care, SYSGD lists

links to the source code, s0 that You can examine the procedure

in detall te see Jjust what it expects as arguments and what it
returns, 5d14)

RETURN Statement 5dis
This statement causes a procedure te return control to the
procedure which called it, QOptionally, it may pass the calling
procedure an arbitrarv number of results, The order of
evajuation of results is from left to right, 5d15a
RETURN
RETURN (prl exp' ...) H

EsQ, RETURN (TRUE, a+b) 3
RETURN ( getnmf(stid) ) ;

GOTO Statement 5d16
‘ ANy statement May be labeled; One puts the desired label (a
string of lower case letters and digits) in pareNtheses and

followed by a colen at the becinning of a statement, 5dléa
(label): statement j '
e,9, (there): a - b *+ ¢}

GOTO provides for unconditional transfer of control te a new
location, 5d16b

GOTO label )
e,9, GOTO there j
GOTo statemepnts make debuag@ing difficult and are pot Considered
good style; they can usually be eliminated py use of proceaure
calls and the jterative statements, (Section 8 Will mentien
the only condition in which they are necessary.) 5diéc
NULL Statement 5d17

The NULL statement may be ysed as a convenlence teo the
programmer, It does nmothina, 5d17a

. NULL
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ExamPle;

CASE exp OF
=0, =1 NULL;
ENDCASE yal}
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Section St Expressions S5e

Introduction S5el
This section will descripe the composition of the expressions,
which are ap intedral part of many of the statements described
in the last sectien, S5ela :
Primitives 5e2
Primitives are the pasic units which are used as the operands |
of 10 expresslons, There are many types of elements that can
be used as 110 primitivesy; each type returns a value which is |
used in the evaluation of an expression, Se2a
Each of the following 15 a valid primitive; 5e2b
a constant (see bhelow)

any valid varjable name, refering to the contents (of the
first word, {f not indexed) Of that variable

the contents ©f a string variable, refered to as #vare

a dollar sign (8) followed by A& variable name,
refering t0 the address Of the variable

a prOceduyre call whieh peturns at leagt one valuye
the first (leftmogt) valuye returned is the value 0f the
procedure cally) other values May be stored in other
variakles as described in section 4 (4414¢),

an assignment (see belpw)

classes cf characters) cdescribed in Sections 1 of
part One (3a2a3)

MIN (eXp, eXp, ,,,) the minimum of the expressions
MAX (eXp, eXp, ,,,) the maximum of the expressions
TRUE has the value 1

FALSE has the vaue 0
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VALUE (astring) civen the address of a string contajining
a decimal numper, has the value 0f the nNumber

READC (see below)
CCPOS (see bhelow)
FIND

used to test text patterns and load text pointers for use
in string construction (see Section 6 == 4£3)) returns
the value TRUE or FALSE depending on whether or not all
the string tegts within it succeed,

POS
POS textpointery relop textpointer2

may beé used to compar® two text pointers, If the POS
construction {5 not used, only tpe first words of the
pointers (the stidfs) will be compared, 1If a pointer is
before another, it is considered less thanm the other
pointer,

e,cs POS ptl = pt2
POS first >= last

Constants
A conNgtant May be either @ Nyumbey Oor & literal coONgtant,

There are several ways in which numeric values may be
represented, A seguelce O0f digits alone (or followed by a
D) is interpreted as base ten, If followed by a B then it
is interpreted as hase eight, A scale factor may be given
after the B for octal nuymbers or after a D for decimal
numpers, The scale facteor 1s equivalent to adding that many
zeros to the original number,

EXamplesi
64 = 100B = B2
{44 = 100 = (D2
Literals may be used as constants as they are represented

internally by numeric values, The followino are valid
litera)l constantsg

5e2¢
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*any single character Preceded by an apostropnhe

e,8, 'a represents the code for 141B,

=any string of yp to five characters enclosed in

quotation

marks

e,0, "aa" represents the code for 141141R8

=the following synonyms for commonlY used characters?

ENDCHR
SP

ALT

CR

LF

TAB
BC
B
Cs
CA
cD

Assignments

=endcharacter as returned by READC
=space

~Ténex’s version of altmode or escape (=33B)
=carriage return

=line feed

=Tenex EpL character

=tab

=packspace character

=backspace word

=center dot

=Command Accept

=Ccommand Delete}

Se2d

AN assignment can be ysed as a primitive in an expression,

The form a =
the valye of

Another form
a is b

This will

b has the effect of storing b into a and has
k as its value,

of the assionment statement isi

store p into a, but have the old value of a as
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the value Of the assicnment when ysed as a primitive {n
an expression,

For example,
bw (& 82 b))

The value of p will pe Put in a, The assignment will
get the old value of a, which is then put in b, This
transposes the values 0f a and b,

READC = ENDCHR

The primitive READC is a special construction for reading
characters from NLS statements or strinds,

A chapacter 1lg read from the current character position
in the scan direction set by the last CCPOS statement or
string apajyvsis FIND statepepnt or expression, CCPOS and
FIND are exXplained in detail in sSection & of tnis

. document (4£2) and (4£3),

Attempts to read off the end of a strin? {n either
direction result in a special "endcharactern being
returned and the character position not being moved,
This endCharacter is included in the set of characters
fOor wrich sSystem mneumonics are provided and may be
referenced by the identifier "ENDCHR",

For example, to sefuentially process the characters of

a stringg
CCPDS #stre;
UNTIL (char - READC) = ENDCHR DO process(char)?

(Notet READC mav also be used as a statement if it is
desired to read and simply discard a character),

CCPns

When used as a primitive, CCPOS has as its value the indexXx
of the character to the rlght of the current character
position, If str = "glarp", then after CCPOS #str#, the
value of CCPOS is | and after CCPOS SE(¥gtr#) the value of
CCPQS is & (one greatey than the length of the string),

. CCPOS is more commonly used as a statement to set the

~ rage 62 L
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current character position for use in text pattern matching,
This is discussed {n detail in Section 6 pbelow (4f2),

CCPOS may be useful as an index to sequentially process the
first n characters of a string (assumed t0 have at least N
characters)

Example:

CCPOS #str#) $CCPOS now has the indeXx value of
one, the front of the string%
UNTIL cCPOUS > n p0 process(READC).
SREADC reads the next character
and Ilpncréemeéents CCPOSSH

Jperators 5e3 |

Primitives ray be combined with operators to form expressions,
Four types of opéerators wij;) be described here; arithpetic,

relational, interval, and logical, Sela
' Arithmetic Cperators Selp
Operator Meaning
L L
yhary + Positive valye (when in front O0f & number)
uhary = Negative valye
+ adcitien
- subtraction
* multiplication
/ integer division (remainder not saved)
MOD 4 MOD b gives the remainder of a / b
WV @ ,V b = pit pattern Wwhich has 1°s wherever

either an a or b had a | and 0 elsewhere,

P 3 &8 ,X b = pbit pattern which has 1"s wherever
either an a had a | and b had a 0, or a had
4 0 and p had a |, and 0 elsewhere,
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WA 8 A b = bit pattern which has 1°s wherever
both a and b had 1's, and 0 elsewhere,

Relational Cperatoers 5e3c

A relaticnal operator {s used in an expression to compare
one gquantity with anothers The expression is evaluated for
a logical value, Tf trues, its value is () 1f false, its
valuye is5 0,

Operator Meaning Example

- equal to 4+1 = 3+2 (grue, =1)
¢ not equal te 648 (true, =1)
< less than 6<8 (true, =1)
<= less than or

equa) to B<=6 (false, =0)
> greater than 3>8 (false, =0)
5= greater thanm or

equa)l to B>=6 (true, =1)
NOT other-relationale=operator

. 6 NOT > 8 (true, =1)

Interval Operators s5e3d

The interyal cperasoOrs permit one ¢+0 check whegher the yalye
Of a prymjtive falys in or out of a partycylar jinterval,

IN (primitive, primitive) IN [(primitive, primitivel
OUT (primitive, primitive) Sequivalent to NOT IN%
The value is tested t0 see whether or not it lies within (or
outside 0£f) a particular interval, Each side of the
interval may be "open" or "closed", Thus the values which
determine the boundaries may be included in the interval (bYy
using a square bracket) or execluded (bY using parentheses),
EXamplej
x IN (1,100)
is the game ag
(x >=1) AND (x ¢ 100)

. Logical operators 5ele

rage 64
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Every numeric value als0® nas & l0gjical values A Numeric
valye not egual t0 zero has a logical value Of TRUE; &
numeric value equal to zZero has a logical value 0f FALSE,

Operator Evaluation
OR a (R b s TRUE if a = TRUE or b = TRUE
= FALSE 1f a = FALSE and b = FALSE
AND a AND b = TRUE if a = TRUE and b = TRUE
= FALSE 1f a = FALSE or b = FALSE
NOT NOT a = TRUE if a = FALSE
= FALSE if a s TRUE
Expressions Sedq
Intredyction 5eda
An expression i{s any constant, varjiable, special expression
form, or combination of these joined by operators and

parentheses as necessary to denote the order in which
operations are to be performed,

Special L10 expressions arei the FIND expression which is
uSed fOr string manjpylation, and th, conditional IF and
CASE expressions which may be used to0 give alternative
valyes to expressions depending on tests made in the
expressicns, EXpressions are used where the syntax requires
a valye, wWhile certain of these forms are similar
syntactically to Li0 statements, when used as an expression
they always have values,

Order of Operator Execution== Binding Precedence 5ed4b

The order of performing individual operations within an
eguation is determined by the helrarchy of operator
execution (or binding precedence) and the use of
parenthesées,

operaticns of the same helrarchy are performed from left to

rignt in an expression, Operatiens in parentheses are
performed before operations not in parentheses,

The order of execution of operators (from £irst to last) is

‘ as followst

page 65
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yhary =, ubary +

o A

WV WX

%y /4y MOD

vy ®

relational tests (e,9,r >=, <=, >, <, =, %, 1IN, OUT)
NOT relational tests (e,g9,, NOT >)

NOT

AND

OR

Conditional EXpressicns
The two conaitiona) constrycts (IF and CASE) can be ysed as
expressions as we)) as statepents, As expressions, they
must return a value,

IF Expressions

IF testexp THEN expPi ELSE exp?2

testexP is tested for its logical valye, If testexpP is
TRUE then exp! will be evaluated, If (t i{s FALSE, then
exp?2 {s evaluyated,

Therefore, the result Of this entire expression is EITHER
the result of expl Oof exp2.

Example:

v o IF x IN(1,3) THEN X ELSE 4}

$¢if X 5 1, 29 Oor 3, Y_XJ otherwise Y.4%

CASE Expression

This ferm 1s similar to the above except that it causes
anvy cne of a series of expressions to be evagluated and
used as the result of the entire expression,

L10 Users* Guide ARC  Rey, 1 NOV 74
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CASE teStexp OF
relop exP ;3 exp
relop exp : exp !
relop exp 3 exp }

.

.
ENDCASE exp

where relop = any relational operator (»=, <, =, IN,
etc, See above == deldc)

In the above, the testexp is evaluated and ysed with the
operator relops and thelr respective exps to test for a
value of TRUE or FALSE, If TRUE in any instance, the
companion expression to the right of the colon is
executed and taken to be the value of the whole
expression, A value of FALSE for all tests causes the
next relop in the CASE expression to be tested against
the testexp, 1If al) relops are FALSE, the ENDCASE
expression is taken to be the value of the whole

. expression,

Note that ENDCASE cannot be null; it must have a value,

As with the CASE statement, any number of Cases may be
specified, and each case may incude more than One relep
and expression, seperated by commas,

Example;

Y - CASE Xx QF
<31 x+1)
31 F4) x+2)
=58 x3
ENDCASE x#%#2}

| Value of X Valuye of ¥

2 3
| 3 5
B 6
5 5
& 12
String Expressions 5¢4d
. L10 alse provides several expressjion forms which are used
for string manipulation and evaluation, These are discussed
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in Section 6 Of this document, When using string
manipulation statement forms as expressions, parentheses may
be necessary to prevent ampicuities,
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Section 6% String Test and Manipulation 5¢

Introduction 5£1

This section describes statements which allow complex string

analysis and constructisn, The three basic ejepmeénts of string
manipulation discussed here are the Current Characteér Position
(CCPOS) and text pointers which allew the user to delimit

Substrings within a strinc (or statement), patterns that cause

the system to search the string for specific occurrences of

text and set up peinters to varjious textual elements, and

actual string Construction, Stla

Cyrrent Character Position (CCPOS) S5£2

The Current Character Posjtion {s similar to the TNLS CM
(Control Marker) in that it specifies the location in the
string at which subseguent operations are to begin, All L10
string tests start their gsearch froM the current character
position, In Content Analyzer programs, it is inftialized to
. the BEGINNING OF EACH NEW STATEMENT, FOr each new statement,
the scan direction is inieialized to left to right, It is
moyed through the statement Or through strings by FIND
expressions, It may be set to a particular position in a
statement or string by the L10 gtatement? 5¢£2a

CCPOS pos !
or
CCPOS #stringname#*(exp) 1

pos is a position in a statement or string that may be
expressed as any of the following: 5£2b

A previously declared and set text pointer,
1f a text pointer i{s aiven after CCP0OS, then the
character position {s set to that location, A text
pointer points between two characters {n a string, The
scap directisn over the text will remain unchanged,
e,g, CCPOS ptl

string Front == Jleft Of the first character

SF(stspec)
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When §F 1s specifieq scanning Will take place from left
to right within the string,

stspec is a string gpecification that may be expressed as
an stid (e,g, the first word ef a previouly declared text
pointer) or previously declared string name encloséd {n
asterisks, i

Examples;

CCPOS SF(ptly $Ptl {s a text pointers
CCPOS SF(stid) 3 %stid is an stidg
CCPUS SF(#str#) 3 $Str is a strings

String End == riaoht of the last character

SE(stspec)

when SE is specified scanning will take place from right
t0 left within the string,

If a string (#*seringname*) is given after CCPpS: then the
position {s moved to that string, The sScal direction is set
left to right,

IndeXing the strinoname (by speclfying l(exp)) simply
specifies a particular position within the string, Thus
#str#*(3] puts the Currepnt Character Positiyn betweepn the
second and third characteérs of the string wstrn, If the
scan direction is left to rioht, then the third character
will pe read next, 1If the direction is right to left, then
the second Will be read next,

e,g, CCPpS #strx(3) 3
I£f no indexing i{s agiven, then the position is set to the
left of the f£irst character {n the string, This is
equivalent to an index of 1,
e,g, CCPOS w#str# ;
means the same as
CCPOS SF(ustrs):s
FIND Statement
The FIND statelMent specifies a string pattern to be tested

against a statement Op string variable, and text pointers to0 be
manipulated and set, starting from the current character

page 70
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position, 1If the test succeeds the character position is moved

past the last Character read, 1If the test falls the character
position is left at the position prior to the FIND statement

and the values of all text pointers set within the statement

will be reset, 5f3a

FIND pattern )

FINDS may be used as expressions as well as freeestanding

elements, TIf used as an expression, for example in IF

stateMents, it has the value TRUE 1f all pagtern elements

within it are true and the value FALSE {f any one 0f the

elements is false, 5£3b
€29, IF FIND pattern THEN ...

FIND Patterns 5£4

A string pattern may be any valid combination of the following
logical operators, testing arguments, and other nonstesting

. parameters? 5f4a

Pattern Matehing Argumentse= 5f4b
(each of these can be TRUE or FALSE)

string constant, e,3, "ARC"
Oor any Character, preceded by an apostrophy
It shoujd pe poted that {f the scap, direction is set
right to left the pattern string Constant pattern
sheuld be reversed, In the above example, oné would
have to search for "CBA",
Any of the system defined mnemonics, as described in
the last section (4e2c¢), such as "Sp" or "CR", are
alsc valid,

character class

lock for a character of a specific class; {f found, =
TRUE, otherwise FALSE,

Character classes?

. CH = any character
L » lowercase Or uppercase letter
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UL = uppercase letter
LL = lowercase letter
¥ = digit
LD = lowercase or uppercase letter or digit
NLD = not a letter or digit
ULD = uppercase letter or digit
LLD = lowercase letter or digit
FT = printing character
NP = nonprinting character
Exampley

char = LD

is TRUE {f the variable char contains a value
which i{s a letter or a digit,

(elements)

loek for an occurrence of the pattern specifjied by the
elements, 1f found, = TRUE, otherwise FALSE,

Elements may be any pattern; the parentheses serve to
greoup the elements so as to be treated ag a single
element in any of the following elements,

melement

TRUE only if the elepent following the dash does pot
oceur,

(elements)

TRUE if the pattern speci{fied by the elements can be
foynd anywhere in the remainder of the string,
elements may be any pattern; the sSguarebrackets also
groeup the elements so as to be treated as a single
element, It first searches from cuyrrent position, 1If
the search fajiled, then the current position {s
incremented by one and the pattern is tried again,
InereMenting and searching continues until the end oOf
the string, The value 0f the seareh is FALSE Lf the
testing string entity is not matched pbefore the end of
the string is reached,

NUM element

find (eXactly) the specified number of occurrences of
the element,
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€,9, 3LD means three letters or djigits

NUML § NUMZ element

1D
1D

Tests €£Or a range Of occuyrrences Of the elehent
specified, TIf the element is found at least NUMI
tires and at most NUM2 times, the value 0f the test
TRUE,

Either number is optional, The default value for

24258

1 NOV 74

is

NUM1 is zero, The default value for NUM2 is 10000,

Thus a construction of the form "g3 CH" would
search for any number Of characters (inclyding
Zero) up to and including three,

Examples!
284 UL = from two to four upper=case letters
§10 SP « up to teén spaces
1§ *, = one or more periods

= User=ident
# userejident

if the stripng being tested is the text of an NLS
statement then NIC ident of the uUser who created or
last edjited the statement is tested by this
construction,

SINCE datim

if the string being tested is the text Of an NLS
stateMent, this test is TRUE {f the statement was
created Or modified after the date and time (datim,
see below) specified,

BEFORE datim

if the string being tested is the text Of an NLS
stateMent, this test is TRUE if the statemMent was
created or Modlfied hefore the date and time (datim,
see below) specified,

Format of date and time for pattern matching

Acceptable dates and times follow the forms

ge
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permitted by the TENEX system’s IDTIM JSYS
described in detail i{n the JSYS manyal, It accepts
"mOst any reascnable date and time syntax,"

ExamMples Of valid dates:

17=APR=70 APR=17=70
APR 17 70 17 APRIL 70
17/5/1970 5/17/70

APRIL 17, 1970

Exalples of valid timesi

1112113 1234
1234156 1156AM
1156=EST 1200N0OON

16130 (4:30 PM)

12:100200AM (midnight)
11159159 AM=EST (late morning)
12100801AM (early morning)

Examples:

BEFORE (MAR 19, 73 16149)
SINCE (25JUL=73 00:00)

These may pot appear i Coptent Apalysis patterps, but are
valid elements in FIND statements {in any programi

¥Stringnames

the contents Of the string variable

BETWEEN pos pos (element)

Search limited to between pogitiong specified, POs is
a previoysly set text pointerj the two must be iNn the
same statement Oy string, Scan character position is

set t0 first position before the pattern is tested,

e,q,

BETWEEN pti pt2 (2D [.] SNP)

Logical Operatorse=

These combine and delipmit groups of patterns, Each compound
group is considered to pbe a single pattern with the value
TRUE or FALSE, 1f text polnters are set within a test
pattern and the pattern is not TRUE, the valueg of those

5fd4c
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text pointers are reset tO the values they had before the
test was made, (See examples below,)

OR
AND
NOT
/

Other Elements== 5£4d
These do not involye tests! rather, they involye some
eXxecutiorn action, They are always TRUE for the purposes of
pattern matching tests,

These may appear in simple Content Analysis Patterns:

<
set scan direction to the left
. In this case, care should pe taken to specify
patterns in reverse, that is in the order which the
Computer will scan the text,
>
set scan direction te the rignht
TRUE
has no effeCt; {t is generally used at the end of OR
when @ valye of TRUE is desired even if all tests
fail.
ENDCHR

Attempts to read Off the enNnd O0f a string in either
direction result in a special "endcharacter" being
returfNed and the character position {s nhot moved,

This endcharacter is included in the set of characters
for which system mneumonics are provided and may be
referenced by the ldentifier "ENDCHR",

These may not appear in simple Content Analysis Patternst

pos

. pos is a previously set text pointer, or an SE(pos) or

A R e e Y Tl A R G T R
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SF(pos) construction, Set current character position
to this position, If the SE pointer is used, set scan
direction from right to left, If the SF pointer is
used, set scan direction from left to right,

e.%s FIND x; %sets CCPOS to position of
Previously set text pointer x%

s 1

store current scan position into the textpointer
specified by the identifier

- [NUM] ID

back up the specified text pointer by the specified
number (NUM) of characters, Default valye for NUM 1s
one, Backup is in the opposite direction of the
current scan direction,

String Censtruction
One may modify an NLS statement or a string with the statement
ST pos . Strlist

The whole statement or string in which pos resides will
be replaced by the string list,

ST pos pos -~ strlist )

The part of the statement or string from the first pos to
the second pos will be replaced by the string list,

"pos" may be 3 previously set text pointer or the
SF(pos)/SE(pos) consgtruction,

There are tw0 additiconal ways Of modifying the coOntents Of a
string variable:

ST #stringname#(exp TO exp] - strlist )
means the same as
sstringname#[exp T0 eXpl] - strlist }

The string from the first poesition to the second position
will be replaced by the string 1ist, The '
square=bracketed range is entirely optionaly if it 1is
left off, the whole string will pe replaced,

5£5

S5fSa

5£5b
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NOte that the "ST" {s oOptional when assigning a strlist
t® the cOntents 0f a string variable, The statement then
resembles any simple assignment statement,
The string list (strlist) may be any series of string
designators, seperated by commas, The string designators may
be any of the following:
the word NULL
represents a zero length (empty) string
string censtant, e,g, "ABC" or 'w
part of any string or statement, denoted either by

tWo text poipnters previpgus)y set ip either a statement or
a string

pes pos
’ a string name in asterisks, referind to the whole string
sstrinanapes

a strino name in asterisks followed by an index, refering
to a character in the string

#stringname#fexp)
(The index Of the first character i{s one,)

a string name in asterisks followed by two indices,
refering t0 a substring of the string

#stringname#fexp TO exp)
A construction of the form #str#li TU 3) refers to

the substring starting with the ith character in
the string up and including the Jth character,

Examplesi

¥str#(7 TO 10) is the four character substring
starting with the 7th eharacter of str,

‘ #stre(i TO str,L) is the string str without the

&SRI=ARC 31-0CT=74 14154
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first {~1 chnaracters, (i is a declared
variable,)

+ substring
substring capitalized

= substring
substring in lower case

exp
value ¢f a general L10 expression taken as a character!
i,e,s the character with the ASCII code value eguivalent
to the value of the expression

STRING (eXpls eXp2)}
gives a string which represents the value of the
eXpreéssion expl as a signed decimal number, If the
second eXpression ig present, a numbeyr of that base ls
produced instead of a decimal number,

e,9, STRING (3%#2) is the same as the gtring "6,0"
Examples; 5£5d

ST pl p2 . #String#;
dpoes the same as

ST pl . SF(Pl) pl, #string#, P2 SE(p2);
assuyming pl and p2 nave been set somewhere in the same
staterment, The latter reads '"replace the statement
helding Pl with the text from the beginning Of the
statemrent to pl, the contents of string, then the text
from p2 t0 the enNd Of the statement,"

#stellow TO high) . "string"y
does the sale as

wst¥ . #st¥(1 TO low=1), "string", #st#(nigh+l TO st,L]}
assuming low ang high are declared simple variaples,

Examples 5¢€6

‘ Let a "Word" be defined as an arbitrary number of letters and
digits, The t¥Wo statements in this example delete the word
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pointed to by the text pointer "t", and if there i{s a space on
the right of the word, {t {s also deleted, Otherwise, if there

is space on the left Of the word it is deleted,

The text pointers x and y are used to delimit the left and
right respectively of the string t0 pe deleted,

IF (FIND t < 8LD "x > LD (SP "y / "y x < (8P "x / TRUE)) )
THEN
ST X ¥ = NULL})

The reader should work thyough this example until it is clear
that it really pehaves as advertlised,

More Than One Change per Statement

The second word of a text polnter, the character count, stays
the same until the text peinter is again set to some other
position (as does the first word), even though the statement
has been edited, If, for example, you have the statement

abcdefghijklmnoparstuvyxvz

and if you pave set a pointer between the "d" and the "e", {t
will always point between the fourth and fifth characters in
the statementy; the second word of the text pointer holds the
number 5, TIf you then delete the character "a", your pointer
will be between the "e" and the "f", por this reason, yoy
Probably want to d0 & series of edits beginning with the last
ene in the stateMent and working backwards,

Text Pointer Cemparisons

This May be uséd t0 compare twoO text pointers.

POS pt1 = pt2)
#
>
<
>=
<=

pti and pt2 are a text pointers,

NOT may precede any of the relational operators, If the
pointers refer to different statements then all relations
between them are FALSE except "mot equal" which is written #
or NOT=, 1If the pointers refer to the same statement, then

L10 Users’ Guide 'ARC Rey, 1 NOV 74
Part Threey String Test and Manipulation

5f6a

5£6Db

5f£6¢

5£6d

5£7

5f£7a

S5£7b
5£8
5f6a
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the truth of the relation {s decided On the basis 0f thelr
location within the statemMent,

A pointer closer to the front of the statement is "less
than" a pointer closer to the end,

SRR AT el LD L g e -y T N
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section 7! Invocation of User Filters and Progranms S5g

Introductioen 5491

The yser=written fllters descriped in this document may be
imposed threugh the NLS ceommand "Goto Pro9rams", 5¢1a

User seguence generator prodrams for more compléx editing
amond many files may be written, Additlenally, prodrams may
pe written in this L10 subset to be used tpo gepnerate sort
keys in the NLS Sort and Merge commands, DesCriptions of
these more Complicated types of user programs and of NLS
procedures which may be accessed by such programs is
deferred until a later document, In SUCh examples, however,
the user would still make use of the commands {n the NLS
"Goto Pregrams" subsystem,

TheSe NLS commangs are used to0 coOmpile, iNStitute &nd execute
User Preograms and filters, Sglp

. compilatjonse=

is the process by which a set 0of instruetions in a
program 1g tranglated from the L10 langyage written in an
NLs f£ile into a form whiech the computer cah use to
eXecute those instructiens,

Institution==
is the process by which a compiled Content Analyzer
prodram is linked inte the NLS running system for use as
a filter,

Execlution==

is the process in which control is passed to a compiled
Executable program,

This section additionally presents examples of the use of the

L10 programming language, TheSe programs were written by

members of ARC who are not experienced programmers, They do

not makeé use of any Constructions not explajined in this manual, 5gic¢
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Programs Subsysten

Introduction

This NLS subsgystem provideg geveral facllitlies for the
processing of user written programs and fijters, It is
entered by Using the NLS Command:?

Goto Prog9rams QK

This subsystem enables the user to compile L10 user programs
as weil as Content Anajyzer patterns, control how these are
arranged internally for different uses, define how programs
are used, and interrogate the status of uyser programs,

Programs subsystem commands

After entering the Programs suybsystem, the system expects
one 0f the following commands?}

Show Status Of programs buffer

page B2

This command prints out information concerning active
user prografls and filters which have been coOmpiled
and/or instituted:

Show Status (of proaramns puffer) 0K

when this command is executed the gystem will printi

~= the names of all the programs in the stack,
including those Generated for simple Content
Analysls patterns, starting at the pottom of the
stack, This stack contains the sympollic names of
all compiled prod9rams and a pointer to the
corresponding cempiled code, The stack is arranged
in order of compilation with the first progranm
compiled at the bottom of the stack,

w» the remaining free space in the buffer, The
buffer contains the compiled code for all the
current compiled programs, New compilled code |s
inserted at the first free location in this buffer,

== the current Content Analyser Program or "None"

== the current user Sequence GeneratOr program or
"None"

592
592a

5g2b
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== the user Sort Key pregram or "None"
Compile
L10 ProgQram
This command compiles the prodram specified,
Compile Lin (user program at) ADDRESS pK

ADPRESS is the address of the first statement of
the program,

This command causes the program specified to be
compiled into the user program buffer and {ts name
entered into the stack, The program {s not
instituted,

The name Of the program is the visible following
the word PROGRAM in the statement indicated by

‘ ADDRESS,

The program may be instituted Or execyted by the
appropriate commands,

File

The user program buffer 1s cleared whenever the
user resets or logs out of the gystem, If you have
a long program wnich will be used periodically, You
may wish to save the compiled code in a f£ile which
can be retrieved with the Load Prodram command,

The command te compile into a f£ile is}

Compile Fije (at) ADDRESS (using) L10 OK (to
fi1e) FILENAME QK

The FILENAME must pe the same as the program name,
The program will then be compiled and stored in the
file of the given name (with the extension REL,
Unless otherwise specified), The user may then
lead it at any time,

Before doing this, the programmer must replace the
word PROGRAM at the hedd of the file with the word
FILE,

content Analyzer Pattern
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This command allows the user to speclfy a Content
Analyzer pattern as a Content Analyzer filter,

Compile Content (analyzer filter) ADDRESS 0K

The pattern must begin with the first visible after
the SELECTon address, or at that point you may type
it in, It wil]l read the pattern up to a semicolon,
So be sure tpo insert a semicolon where you want it

to stop,

When this command is execuyted, the pattern
specified is compiled into the buffer, its neme is
Put ©on the stack, AND it is automatically
instituted as the Content Analyzer filter,

Load Program

A pre~cOmMpiled program existing as a REL file may be
loaded into the program buffer with the commandi

Load Program FILENAME OK

I1f the FILENAME is specified without specifying an
extension name, this command will search the connected
directory, then the <user=progs> directory, for the
following extensions:

REL it will simply load the REyL flle

Ca it will load the program and institute it
as the current content analyzer program

SK it will load the program and institute {t
as the current sort key extractor program

SG {t will load the program and institute it
as the current sequence generator program

Sort key extractor and sequence generator programs
are more complex and are generally limited to
experienced L10 programmers, Some are available in
the User Programs Library (user=progs,=contents,l),

Delete
All

This command clears all programg from the user
program area, All programs are deinstituted, the
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stack 1s cleared, and the puffer is marked as
empty,

Delete All (programs in buffer) oK
Last

This command deletes the ton (Or most recent)
program on the stack, The program is deinstituted
if instituted, {ts name removed from the stack, and
its space in the buffer marked as free,

Delete Last (Program im buffer) 0K

Run Program

This command transfers control to the specified
pregram, |

Run Program PROGNAME 0K

' NUMBER

!
|
l
PROGNAME is the mame of a program which had been |
previously compiled, That 1s, PROGNAME must be in the |
buffer when this command is executed, |

l

Instead of PROGNAME, the user maY specitfy the prodram
to be instituted bV its number, This first progranm
loaded into the puffer is number one,

Institute Program

This command enables the user to designate a progranm |
as the current Content Analyzer, SequencCe Generator,
or Sort Key extractor program,

Institute Program PROQGNAME pk
NUM
(as) CA (content analyzer) 0K
Content (analyzer) OK
Sort (kKey extractor) 0K
Sequence (generator) OK

If a prOgram has already been instituted in that
capacity, it will pe deinstituted (put Not reMoved
frem the buffer and stack),

Instead of PROGNAME the user may specify the progranm
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to be instituted by number, The first program loaded
into the buffer §s number one,

Deinstitute Frogram

This command deactivates the indicated program, but
d0es Not remove it £from the stack and buffer, It may
be reinstituted at any time,

Deinstitute Content (analyzer progranm) 0K
Sort (Key extractor program)
Sequence (generator program)

set Buffer slze

The user prograflg buffer shares Memory with data padges
for flles which the user has open, therefore
increasing the sizZe of the user programs buffer
deecreases the amount of space avallable for flle data
with a possible glowdown in response for that user,
The initia)l size is set to 4 pages, Thig may be

. increased with the cemmand:

Set Buffer (size) NUMBER 0K

where NUMBER i{s the number of pages (512 words
each) to be allocated to the user programs buffer,

If you get ap "Errerl {n Loddipg" message whep
attempting to compile a program or load a REL file,
try increasing the buffer size,

You may reset the buffer size (to four pages) with the
commandi

Reset Buffer (size) UK
Assemble File
Files written in Tree=Meta can be assemMbled directly
from the NLS source file with the Assemble File

command, This aspect of NLS programming will not be
descriped in thlg document,

Examfples of User ProdQranmg 593
. The following are examples of user programs which selectively
edit statements in an NLS file on the pasis of text searched

DRSS B8 NI AL e RN S ek et
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for by the pattern matching capabjilities, Examples Of more
sOphisticated user programs, including sort kevs, Can be foyund

in the <uyser=progs> directory through the file
(user=progs,=contents,), 0One can £ind out how the standard NLS
commands wOrk by tracing them through, beainning with (nis,

syntax, 2). A table of contents tO all the glopal NLS rouytines
availaple te the user can pe found in (nls, sysgd, 1), S5gla

Example | == Content Analyzer progranm 5g3b

PROGRAM outname % removes the teXt and delimiters () of NLS
statement names from the bedinning of each startement %
DECLARE TEXT POINTER sfjy
(outname)PROCEDURE
IF FIND 8NP *( ([*)) "sf THEN %found and set
pointer after name$
BEGIN
ST st . 8f SE(sf);
RETURN(TRUE);
END
ELSE RETURN(FALSE):
i
FINISH

Example 2 =« COntent Analyzer program 5¢3c¢c

PROGRAM changed %This program checks to see {f a statepent
was written after a certain date, If it was, the string
"[CHANGED)" will be put at the front of the statement, 1
(changed)PROCEDURE}
LOCAL TEXT POINTER pt?
§remMeMper, CCPOS is initiaglizZed to the peginning of
each New statement$
IF FIND "pt SINCE (25=JAN=72 12:00) THEN
ST pt pt _ "[CHANGED]"» %the substring of zZero
length is replaced with
" (CHANGED) "§

RETURN(FALSE);
END,
FINISH

Example 3 =« EXecutable prodram 5g3d

FILE toc %This proaram will generate a table of Contents
pranth with statement numbers %
(toc) PROCEDURE ;

. % declarations %
LOCAL level, da, vspec, last, place )
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LOCAL TEXT PUINTER ptr 1!
LOCAL STRING numis] 3
REF da 3
num.L o Ptr - 03 %initlalizations
% input £ille and number of levels %
IF nlmode=typewriter
THEN
BEGIN
Crlf() ¢

typeas(s"Table of Contents generator; §Select

f£ile "),
tbug (Sptr) » %get a bug from the tty%
Crlfe()
typeas (S"Number of levels of depth: ") )
txtlit (sSnum) 3 %get a text string from the
ttys
Crilf() »
tyPeas(s$"runningees ")y
END
ELSE %display%
BEGIN
an(s"") } sclear the NaMe registers
DSP (< Table of Contents * Select file)
INPUT STID ptr CA?
DgP (.< Levels of depth)
INPUT NUMBER num CA )
DSP (< Tabkle of Contents beingd generated) )
END}
% set to origin %
ptr,.stpsid _ oridin ;
pEZli) « I 3
level . VALUE (Snum); %evaluate number string$
level .. MIN (50, MAX (l,level)); %levels of depth%
% {nsert table of contents statement %
PEr . Cis (ptr, §$"Tabye of Contents", down)y
gcommand {nsert statement procedures
% get viewspec words %
&dé .. lda()s %get address Of display area records,
whieh noid all information about display window,
€,9, ViewsPecss
vsPeC =« da,dayvsPec | %cOpy viewspec words
vsPec,vsley - level } %adjust leyel yiewspPec%
vspec,vsbrof . vspec,vsplxf . FALSE; s$adjust
branch or plex only viewspecs
% assimilate group to table of contents %
place _ ptr 1
last . getsuc (place) j
cea (ptr, getsuc(ptr), getall(ptr), 0, vspec,

24258
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da,davspc2, da,dausacod, da,dacacode); %command
execute assimjlate procedure, using modified copy
0f first viewspeC word and the rest from the
display area descriptorss

% for all statements in table 0Oof contents %
UNTIL (place . getnxt(place)) = last pO
dotoc(place) 1 %turNs statement into line for
table Cf contentss .

% move table 0f coOntents tO uynder st 1 %
emg (ptr. getsuc(ptr), getprd(last), s"d");
gcommand move group procedure%

% recreate display %
IF nlmode=fulldisplay THEN alldsp() ELSE erlf()

RETURN 7}

END,

(dotoc) PROCEDURE (stid) ; %passed stid, replaces
staterent with table of contents line %

% declarations %
LOCAL length;
LOCAL STRING dots[70), stnum(50), st[2000] )
LOCAL TEXT POINTER end

‘ % {nitializations %

ieéngth  st,L . Stnum,L = 03

#dotss
N VARt asesndstn b isdodssatleset o esioes atee e
setedeesennsnprnnpre”

% get st nNumber %
sthum,L . 0y
fechno (stid, ssthum); %put statement number in
string%
% get first line %
#st* _ SF(stid) SE(stid)
length . (65 = (3%getlev(stid)+stnum,L))) Smaximum
lengthg
IF length < st ,L THEN
BEGIN
st,L - length § %truncate Statement$
FIND SE(#st#) [NP] ®"end > ; %pback up to end of
last wWord%
#s5t* _ SF(#st+) end
END)
| % format string %
| dots,L . (1ength + 2) = st,L; %cajcujlate pumber of
dots%
#s5te , #5t«, xdotse#, #stnum#; SFconstuct table of
contents string%
. % replace statement %
ST stid . #Stas

page 89
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RETURN}
END,
FINISH toc

Procedures Used In gxamples) references taken from <NLS>SYSGD

Format of refeérences;
(procw=name) (link to source code) stepum=otesouUrcewcode
(formal, parameters, if, any)
comment taken from Source code file

(alldsp) (nls,dspgen,alldsp) 3A
recreate display for al)l display areas
(cea) (n1s,Coreny,cea) 7JA
(target,srcl,src?2,levstg,yspecl,vspec2,ysqcod,cacode)
Core NLS Assimjilate Command
(cis) ¢nls,corenl,eis) 9H
(stidsastrng,levstqg)
COre NLS Insert Statement command
(cmg) (nlse.coOrenlr,emg) 11L
(stidlssticd2sstid3rlevsty)
Core NLs Move Group command
(erlf) (nlssinptbk,crlf) 66
type a carriage returneline feed
(dn) (nls,inpfek,dn) BEQ
(astrng)
display string in name area
(fechno) (nlsrseqg9en,fechno) 4J
(stic,astr)
Puts statement number of stid im string, Give the STID
as the first araument, and the address of the string
which is to ceontain the statement number as the second,
The statement number will be built in the string, 1f
the structure i{s not intact or the statement vector
cannct ke bujlt, a call to RERROR or an EXCEED CAPICITY
ERROR may result,
(getajil) (nls,strmnp,getail) 10A
(stid)
Given an stid, this procedure returns the stid of the
tail ¢f the current plex
(getlev) (Nls,seqagen,getlev) 41
(stid)
called with STIpDs returns level Of that statement,
(getnxt) (nisestrinp,getnxt) 10G
(stid)

{ NOy 74
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This procCecdure finds the seguéntially "next" statement,
i,e, the substatement, successor, or successor of up,
etc, of the stid passed as arqument, Ignores ajll
viewspecs,

(getprd) (nls,strmnp,getprd) 10D
(stid)
Given an stid, this routine returns the predecessory 1i{f
the psid heads a plex, the stid itself is returned

(getsuc) (nls,filmnp,getsuc) 2H!
(stid)
The stid £Or the successOr field is retyrned, If there
is no succesgsOr, the stid of the uyp is returned,

(lda) (nls.dactrl,lda) 5J
returns address of display area where byg resided at last
command terminator

(tbud) (nls;tXemnd,tbug) 5A
(ptr)
glven the address of a text pointer, gets an address
selection from the TNLS user and puts it in the text
pointer,

(txtlit) (nls,inpfbk,txtlit) SB

. (astrng)

passed the address pof a string, appends text from :
keyboard input buffer to string |

(typeas) (nls,inpfbk,typeas) 6C
(astrng)
Given the address of a string, types the string on the
user®s teletype,

age 9
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PART FOURy; Advanced 110 Programming 6
Section 1l; Executable Programs 68
Intredyction 6al

For most applications, it is sufficient tO accept statements
cne at a tire from the seguence generator and assyme an initiaj]
character position of the beginning of the stateMeNt (& Content
Analyzer proegram), When one has more complex applications, one
may haye tO0 write more eomplex programs which are explicitly
passed control, These are NOt called py the sequeNce geNerator
but are passed control from the PrOgrafs subsystem (see Sectlon
9 »= 442), Therefore they must provide themselves with
statements on whieh to work, They shouyld not retuyrn a value
(as did the simpler Content Analyzer type prodgramsg), but should
Just return control to the calling supsystem, All the
capabilities degcribed above are avallable to such prodranms,

In addition, the prodram may skip around fi)les, between files,

and may interact with the user, fala
Moving Around a File a2
. Generally, at least one simple variable or a text pointer will ’
have to be declared to hold the statement ldentifier (stid) of

the current statement, (The first word of a text pointer is an
stid,) Assume the simple variable with the name '"stid" has

peen declared for the purpose of the following discussion, 6a2a
In the NLS file system, two basic pointers are kept with each
statement: to the sybstatement and to the syccessor, 6az2b

I1f there is nO sybstatement, the suybstatement=pointer will
point tC the statement {tself,
The procedure getsub returns the stid of the
substateMent, TO do sOmething to the substatement {f
there is one:
IF (stid i= getsub(stid)) # stid THEN something.,’
stid 1is glven the value of the substateMent=pointer,
then the o0ld value of stid is coMpared to the new, If
they are the same, then there is no substructure, If
they are different, you have the stid of the L
substatement and can operate on it,
If there 1s no successor (at the tall of a plex), the
successorepointer will point to the gstatement UP from the
statement (i.,e, the statement to Which the current statement
{s a sub),
The procedure getsuc returns the stid of the successor
(er up),
To move Lo the successor:
Stid .. getsuc(stid);
. Given these twyo Pasic procedures, a number of other procedures
hayve been written and are part of the NLS System, All of the

page 93
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following procedures take an stid as thelr only paraMeter, and

do nothing but return a value, usually a stid, If the end of

the file is encountered, these procedyres return the global

value "endfil", 6a2c
getup(stid) = returns the stid of the up

getprd(stid) = returns stid of the predecessor
getnXxt(stid) = returns stid of next statement or endfil
getpbck(stid) = returns the stid of the back or endfil
gethed(stid) = returns stid of the head of the plex
getajl(stid) =~ returns stid of the tail of the plex
getend(stid) = returns the stid of the end of the

tai] of the plex
getftlestid) « returns TRUE {f stid {s tai]l of plex,
e)lse FALSE
getley(stid) = retyrns Jlevel 0f sStatement
Once you have the stid of a4 statement, yoy may Operate on it as
in Ccontent Analyzer programs, 6a2d
£,9, FIND SF(stid) sMNP “"ptr,,,
Input/0utput 6a3
INput and Ooytput Myst be handled quite differently £Or TNLS and
DNLSs There are three systel globals which may prove oOf
‘ service in making this distinetiont 6ala
fulldisplay
typewriter
nilmode = the current value, either fulldisplay
or typewriter

EXxample:
IF nlmeode=fulldisplay THEN something ELSE otherthingj
There are a few proceduresg that work in both DNLS and TNLS: 6aip

These return the ASCII value of a character from the
keypoard input puffer:
input() = get next character from keéyboard
input buffer
inpcuc() = get character, forced upper=case,
from the keyboard input buffer
lo0kC() = returns the next Character in the
input buffer without advancing the
buffer pointer (i.,e, what the
next {nPut¢) will return)
dismes(type,astring) = given a type nuMber and the
dddress Of a string, will print the message
on the yser*s teletype or (in DNLS) display
it in the teletype siMulation window (above
the command feedback line),
tVpes0i clear Message area; astring Not necessary
=11 put out messade and leave it there
. =21 display messace for a few seconds (same
as 1 for TNLS)
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>1000; display for n microseconds (same as
1 for TNLS)
Remember, a dollar sign preceding a variable means the
address Of that variable,
e,0, dismes (2, sstrvar) j
A tempOrary string may be declared in the procedure call
fOr the use Of that prOcedure alone}
dismes (1, $"string of text tO be displayed")
levset(stidsrastring) = given an stid and the address Of
a string containing levad) characters (u’s
and d’s),» evaluates levady and returns a
taroget gstid and 0 1f new statement is to be
down from tarcet or 1 if successor, Used
in routines which insert statements,
TNLS
There are no standard 110 constructs for TNLS I/0, The
following procedures should be of help!
txtlit(astring) = passed the address of a string,
appénds text from keyboard to string
typeas(astring) = passed the address of a string,
types string on tty, The programmer
may declare a temporary strind in cases
like this, e,q,
typeas (s"this will print out")
erlf() = type a carriage return=line feed
on the tty (You may &also have a
cdrriage return in a string passed
to typeas,)
levadi(stid,astringy = given an stid and the address
0f a string variable, gets @ string of
levad) characters (u*s and des) from the
user and puts them in the string
tbug(atp) = passed the address of a text polinter,
gets address £rom yser
tbug2catplratp2) = get two bugs, the second relative
to the first
DNLS
There are some standard L10 statements for DNLS I/0%
INPUT
INFUT may be followed by any seguence of the
folloWingy backup within the command (backspaces) is
handleéd automatically:
BUG ptr =« get a bug selection from the cursor
and store the resulting text pointer
(ptr must be a text pointer, not an
s§tid) in ptr
STID ptr = get a bug frem the cursor or a SP
followed by & statement name, number

|
6aic |

6ald
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or 8IDr and store the resulting text
pointer in ptr

LEVADJ str = get a sequence of level adjust
characters (u or d) and store thenm
in the string str

TEAT str = 9et a string of characters (up to a
CA or Center=Dot), echoing them in
the text area of the display, and
store them in the string str

STRING str = like TEXT except echoes in the
name area

NAME str « get a string of characters forced
UppereCase, echoing them in the name
area of the display, and stere them
in the string stry the characters may
be typed in Or a word may be bugged

WORD str « like NAME except not forced
upper=case

NUMBER str = like WAME except inputs a number,
tvPed Or bugged

statementy = any standard L10 statement,

. followed by a&a semicolon if necessary
to delimit the end O0f the statement)
the statement will be executed at
that point in the inpuyt seguence

char = succeeds 1f specified character 1is
inputt may be any of the characters
mentioned under "Primitives" or

CA = Command Accept

CD = Command Delete

ALT = A1t Mode, Escape

BC = Backspace Character
BW = Backspace Word

C, = Center Dot

Example (a simulation of a subset of the Replace Text
command)
INPUT BUG b1 BUG b2 (BUG b3 BUG b4 CA £1ag.TRUE) /
TEXT 1it CA £)1ac.FALSE) ;
IF flag THEN ST P! b2 . b3 b4
ELSE ST bl b2 . #1it« }
DSP == the Command Feedback line
One may control the text Of the command feedback line
with the following L10 statement!
DSF ( dspeelement )
where dspwelement is any seguence of the following:
<€ = clear command feedpack line
' - " move arroW to far left
® = get arrovw under start of nxt word
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ess = replace last word currently i{n
command feedback line with next word
a4 word = including letters Or digits onlys
will be added t0 command feedback line
T0 display special characters, surround them
with gquotation marks,
Additionally, the f0llowing procedures May be 0Of
service) somMe take NoOo paraMeterst
an() = turn arrow on
af() = turn arrow off
gm{) = turn guestion mark on
qmo€£() = turn aquestion mark of¢
arm() = arm the bug cursor
disarm() = disarm the cursor
dnlastring) = given the address of a string,
will digplay the string in the nanme
register; as with dismes(astring), You
may declare a temporary string as the
argument
litdpy(astring) =~ given the address of a
string, will clear file display area
‘ and display contents of the string
rstiit() =~ restores file area after a litdpy()
Calling NLS Comrmands 6a4
A program may execute any of the standard NLS§ commands by
calling the same procCedure that the command parser calls for
each command, TheSe procedures are called the "core"
Procedures, They are listed in <NLS>SySGD. Thelr names begin
with the letter "e", followed by the initials 0f the command,
€.g, Insert Statement could be executed by ealling the
Procedyre "ecis', fada
Usvally the required arguments can be discOyvered by Knowing the
command and py looking at SYSGD, For exaMple, the formal
parameters to the procedure "cis" are (stid,astrng.,levstg),
Obviously, the procedure wants a target stid, the address of a
string of text to be inserted, and the address of a string
| holding level adlust characters (u*s and d*s), 6adb
| Much can be learned py looking at the code of the core
procedure, You can see wWhat procedures it in turn calls to
| discover how the command is actually performed, BUut most
; importantly, vou can f£ind out what the preocedure returns, The
|
|
\

RETURN statement for "cis" look likej fa4c
RETURN(Stid)s
from wnich it can be inferred that the procedure returns the

stid of the newly created statement, 6add
When you are not sure what the arguments mean, a good way to
‘ find oyt {s to see where the command parser picks up the

information, You can follow through the pParsing of a command
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by begiining with <NLS>NCTRL: the actual command parsing
procedure, 6ade
Tracing a command from <NLS>NCTRL is also Valuable in finding
out how the system performs an operation Which You Would like
your program to do, For example, 1f you Wish to parse a link
and open the given file, you might learn how to do it by
following the Jump to Link command through, 6adt
Opening Files 0as
When vou ask the user for an address or bug, you don't have to
open the file; you have a handle on it with the stid the user
gives you, There may be times, however, when you wish your
program to cpen & file, There {s a procedure which does this: 6asa
open (jfn, astring);
YOy should pass zero as the Jfn, and the address of a string
containing the name 0f the file to astring, This procedure
will return the file number, If the file is not already Open,
it will open {t, It will also f£4111 oyt the string with the
coMplete file name {f you do not specify the directory or
version numper, The uysual seguence 0f steps tO Open a file 1is
as follows! 6asb
% stid has been declared as a simple variable or text
. pointers
stid _ orastid; %orgstid 1s a global with all zeros except
in the stpsld field, where it has the stpsid of the origin
statement (the same for every fille)%
#stre _ "c<dirnamed>filename,nls"y %str is of course a
declared string variable%
stid,stfi e _ open (0,88tr);
At the end of yoUr program, you should close any files that you

have opened, Use the procedureg 6asc
close (£{lnum),
€,0,

close (stid,stfile);

Another common operation {5 to access the statement (file) in
whieh the CM (Or bug) was at the time of the last Command
Accept (or other command terminator), This is stored in the
system, and can pe accessed with the following procedure cally 6asd
stid - lecsp()
sthen, if yOouy wish to get the stpsid tO the origin of that
tilers you coyld savs
stid,stpsild - origin ; %origin is a glopal with the
stpsid of the crigin statement in it%

Other uUseful Procedures 6ab6
alldsp() = DNLS only! recreates display in all digplay areas,
s0 that user Will see changes the prodram made, baba
’ A common wWay to end a progdram (Jjust before returning) is
with a statement like:;
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IF nlmode=fyulldisplay THEN alldsp(¢) ELSE crlf¢)
answer() = waits £O0r a yes Or no frem the user; returns 0 if

no, and 1 if yes, 6a6b
astruc(astring) = givenh the address Of a string, gets the

string to uypper case. 6asc
fechno(stid,astring) = giyen an stid, appends the statement

Rymbey string to the string variable whose address is passed, 6abd
fechsig(stidrastring) = given an stid, appends the statement
signatyre te the string variable whose address is passed, 6abe
getdat(astring) = given the address of a string, appends date

and time to string, 6abf

Orptst(stidl,stid2) = cheecks that two stid’s specify a legal
groupy returns them oOrdered or else an "illegal Jroup" signal
ls generated, 6abg
lookup(ptr,string,type) =given the address of a text pointer,
the address cf a string, and a type, will do a variety of
searches (in the process destroys string and changes pointer)i 6aéh
type = nametyp: non=sequential search for statement of name
given in string) returns stid and sets pointer to stid or
else returns endfi)l in both places
type = nxtnéme: like name, also & nonesequential search, but
‘ starts from place in file ring to which ptr points
type = segnhamei starting with the statement fO0llOwing the
ohe refered t0 by the ptr, does a sequential search of the
file fOr the given namej returns stid Or endfil in pointer
type = contnti does a seaquential search of the file,
beginning with the character following the pointer, fOr a
statement with the content of the stringy returns stid or
endfil in pointer
type = centlsi saMe as contnt, but looks only in statement
holding pointer
tYpe = wordtyp: same as contnt, but looKs for word given in
string
type = sid! pass an SIpD instead of the address of the
string) searches for statement with that SID and returns in
pointer and as procedure value the stid or endfil

Globals of Interest; 6a7
#initsr* is the login ident of the person currently using the
program, 6ala

inpstp s incremented every time the user types a <Control=s>)

this can be used as a program interrupt mechanism; i,e, you can

set {t to 0 at the beginning of the program and then check {t

at the start of each loop of your program, 6a7b
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Section 2! Error Handling ==« SIGNALs 6b

Introduction 6b1
When an NLS system procedure falls to perform properly, it may
generate an error signal, Every signal has a value, Wwhen a
signal is generated, control is passed back to the last signal
trap in effect, If no explicit prodram control statement (e,g,
RETURN, GOTI0) {s given in that signal trap, a nev signal will
be generated, TIf the error is not dealt with, the signal will
eventually bubble all the way back to the core NLS system and
the program will step, You may trap signals and regain Control

by setting up the response in advance, ébla
Trapping Signals 6b2
To trap erreor Signals of any error valuei 6b2a

ON SIGNAL ELSE statement ;
esgy ON SIGNAL ELSE

BEGIN
dismes(2,8string);
RETURN)
ENDj
It is a g0od idea tO0 set up & sighal respONse befOre calling
. any NLS system procedures, GOnce the signal response is set, it

remaing in effect and will pbe executed whenever a signal is

received through the end of the procedure or untll it 1is

changed, AnY subseguent NN SIGNAL statements will at that

point change the signal response, 6b2b
A signal trap set inside a loop Will only remain in effect
within the loop,

Only signals 9enerated by procedures below (e, g, called by)

your procedure will be trapped by Your procedurers signal trap,

It will net trap signals generated in the same precedure, 6b2c
The signal response may be any (block of) L10 statement(s), It
will be executed, then 6b2d

« if you have an explicit program control statement (RETURN,
GoTo, EXIT LOOP), control will be passed accordingly, or
= {f the signal trap includes no explicit program control
statement, another signal will be generated, and control
will pass upward through the stack Of procedyres called
until it encouynters another signhal trap,
Thus, if yoy wish to resume control in the current procedure,
the signal trap will have to end with a GOTO stateMent pointing
to an appropriately labeled statement, This is One Of the few

places where a GOTO is really necessary., 6b2e
I1f the signal trap applies to & loopr an EXIT LOOp or REPEAT
LOOP is a valld signal program control statement, 6b2¢
Cancelling Signal Traps 6b3
. if, after setting up a sional response, You Wish to cancel it
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§0 that the signé)l will just bubble on up, you may do so0 with

the statement! 6b3a

ON SIGNAL ELSE ;
It may be sybsequently reset by another ON SIGNAL statement, 6b3b
Specific Signals 6b4

When a signal is generated, an NLS system global variable,

sysghl, {s given a specific valye (the value Of the signal),

Each valuye represents a certain type of error, AlsO, a system

glopal variacle, sysMsg, is given the address of a string which

Nolds ap error message, 6bda

The above censtructions react to any signal, no matter what its

valuye may be, The ON SIGNAL statement can be used mueh like a

CASE statement 1f you wish to trap specific signals: 6b4db

ON SIGNAL

=constant: statement |
zconstant: statement;

L]
ELSE s:;tement;
e,9, ON SIGNAp
sofilerr; %open file errors

. BEGIN
IF sysmsq THEN dismeS(2,5ysmsg)}
RETURN
ENDj
ELSE %any Other erfror sjignals

BEGIN

dismes(2,s8"Error");

RETURN

END)
The current signal eonstants can be fOund in (nls,coOnst,), The
common reasen for using this specific signal treatment is when
yoy call s procedure which voy know will generate a certain
signal valye under certain conditions, 1In sueh a case, You can
learn the signal constant of concern from the SIGNAL statement

whieh generates it, bbdc
Generating sigrals 6b5
You may generate a SIGNAL in a procedure by the statement! 6b5a

SIGNAL (value, astring) 1
where value 1s the value of the signal (perhaps a system
global) and astring is the address of a string holding the
error messace, If the second parameter is omitted, it will be
assumed to ke zero and no messace wll)l be printed, The first
parameter {s mandatory; every signal must have a value, 6b5b
Examples;
SIGNAL (ofilerr, s8"Couldn’t open your file,")
SIGNAL (2)
‘ Another way to generate a SIGNAL is by calling the procedure
"err", It takes one parameter, a number representing the
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typecf error, It will generate a SIGNAL of the value "errsig"

(a system global) and will set up a message depending on the

error number You pass it, The standard error mesgages are!l 6b5¢c
errno = {i "Flle copy falls";

2% "Open scratch faills"y

3: "Cannot 102d progranm’s

43 "1/0 Error"y

53 "Exceed capacity'y

6y "Bad file block";

7: "Not implemented";
If£ you pass it the address Of a string as the error number,
it will signal uysing that address for sysmsg, and that
string will be printed,

Be carefuyl not t© call err and then trap i{ts SIGNAL in that

same procedyrey, YOu might say: 6b5d
ON SIGNAL
=errsig! NULL;
ELSE 444
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ASCII 7=BIT CHARACTER CODES 7

char ASCII char ASCII  char ASCII  Char ASCI1  Char ASCII
Tab 011 / 057 . 102 U 125 h 150
LF 012 0 060 c 103 v 126 i 151
FormFeed 014 1 061 D 104 W 127 b 152
CR 048 2 062 E 109 X 130 K 153
SP 040 3 063 F 108 Y 131 1 154
! 041 4 064 G 107 Z 132 m 155
" 042 5 065 8 110 ( 133 n 156
8 043 ¢ 066 1 111 \ 134 ° 157 |
s 044 7 067 J 112 ) 135 P 160
% 045 “ 070 K 113 . 136 q 161
& 046 9 071 L 114 (" 137 r 162
y 047 ! 072 M 115 s 163
( 050 " 073 N 116 - 141 t 164
) 051 < 074 o 117 b 142 u 165
. * 052 : 075 P 120 c 143 v 166
+ 053 > 076 G 121 g 144 W 167
' 054 ? 077 R 122 e 145 X 170
- 055 @ 100 8 123 £ 146 y 171
' 056 A 101 T 124 a 147 7 172

age 103
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Inventory of offline documentation found in room J2028

Dffline copies of the focllowing Documentation can be found on the
shelves in room J2028, Please help yourselves, 1f you take a last
copy, please let me know, A more complete 1ist of all ARC
Documentation will follow Shortly,,ses

ARC Tenex Users*® Guide

TNLS~8 Primer

Dex Primer (to be updated)

Dex User Gujide (to be updated)

L=10 Users® Guide (tc be ypdated)

L=10 Doecuymentation (to be ypdated)

Output Processor Users® Guide (to be updated)

NLS=8 Command Summary

NLS=8 Egquivalents of NLS=7 Commands

. CML Documentation
NLS File Structure

NDDT Symbolic Decugger User's Guide (to be ypdated, commands are
in old syntax pending revisions of commands)

Proposed NLS Code pormat and Documentation Standards
Links {n xnls

Coopdinated Informagion Service for a Digcipline=or
Mission=Orjented Community

The Augmented Knowledge Workshop
Advanced Intellect=Augmentation Technigues

TNLS=8 Quick Reference (Cuye Card)
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(J24259) 21=0CT=74 1414334} Title: Author(s): Anne Weinberg/POOH}
pistributiony /JOAN( [ ACTION ) please put a Copy of this in the DIRT
notebook) SRI=ARC( [ INFO=ONLY ) ) RSR( [ INFO=ONLY ] ) MAP2( [
INFO=ONLY ) ) y SubwCdllectionst SRI=ARC; Clerk: POOH) Criging
€ WEINBERG, HARDDOC,NLss11, >, 21=0CT=74 14:22 POOH 555888 8)




JAKE 21=0CT=74 16335 24260
Hostnames, Liaison lists, and RFC distribution list

The NIC (Adrian and I) maintains the official nostnames list and the
Liaison list, Gail Hedtler and Jerry Burchfiel are maintaining a
distripution list suitable for RFC distripution a supset of which is
the Liaison list, The NIC lists are; <NETINFO>LIAISON,TXT,
SNETINFO>LIAISON=SNDMSGS,TXT and <NETINFO>HOSTS,TXT all at Office=}
and available for ftp through nicguest password ARPA, Please direct
all questions about hostnames and liaison lists to me and not to Alex
McKenzie as he is getting annoyed at dealing with several people,
Contact Jon Postel (as group cowordinator) to get your name on the
RFC distributien list, Feel free to use my lists anytime = I try to
update them weekly if new information is received, Thanks, Jake 1
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New XNLS , Monday 0Oct 21 1974

NLS BUGS FIXED Monday OCT 21, 1974

I brought up an Xnls on Monday night with the following
modifications!

TNLS}
the following commands have been removed
Jump ( to ] File <SPACE>
Jump [ to ] File <0K>
Jump [ to ] Name <OK>

The subsitute Cemmand no longer gives a double prompt when
one replies "y" to the guestion, <Finished?>,

DNLS & TNLS:
Replying "N" to the question <Insert Number List?> in the
Reserve Number Command of the Sendmail subsystem no lenger
prodyces a guestion mark

The changed soOurce flles are psyPpPOrt and syntax, I changed both
of these files in botn directories NLS and NIC=NLS,
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New XNLS , Monday 0Oct 21 1974
Title: Author(s)s

(J24261) 21=0CT=74 17158511}
Distributions /JMB( [ ACTION ] ) KIRK( [ ACTION ] ) JDH(
DSM( [ INFO-ONLY ] ) EKM(¢ [ INFO=ONLY ] ) ; Sub=Collectlionst

clerk: DsM)

David S, Maynard/DsSMy
[ ACTION ] )
SRI=ARC)



DVN 21=0cT=74 19:39
Alba Amicorum

Could vo do me the favor of asking Caroline what "alpa amicorum"
might mean in the context of Christian religious books?
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(J24263) 21=0CT=74 19139333 Titles pAuthor(s): pirk H, Van
Nouhuys/DVNy Distributions /KIRK( [ ACTIon ] ) ) SubeCollectionsi
SRI=ARC) Clerks DVN)



JAKE 22=0CT=74 11321
Liaison at BRL

H1| Stan,

Wonder if you cculd tell me whether Mike Romanelll is still the
Technical Liaison at BRL, Someone said they thought he was no longer
there and it i{s a little embarrassing to send a message saying *are
you still there?’, Would appreciate any input you might have,
Thanks, Jake




Liaison at BRL

(J24264)

22=0CT=74 11821333

Feinler/JAKEs Distributiont /DFT(
SRI=ARC) Clerk: JAKE)

Titles

JAKE 22~0CT=74 11:21

puthor(s): Elizabeth J, (Jake)

[ ACTION ) ) 3 SubeCollectionst
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Feedback

. Doug,

Is it all right {f I proceed with the Arpanews idea (Hjournal,

24049, 1fi1wy I outlined to you earlier, I need to Know before Weds,,

oct,

23, because Kjell samuelson may be coming through on Thursday

and 1 would like to let him know what is happening, Also, I need to
contact the others too, Thanks, Jake,
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. (J24265) 22=0CT=74 1134531, >, 23=0CT=74 09337 XXX 111} Title: !
Author(s)s Elizabeth J, (Jake) Feinler/JAKE) Distributions /DCE( [ |
ACTION ] ) j; Sup=Collectionsy SRI=ARCy Clerk: JAKE}) Origins <
FEINLER, DOUG,NLS}12, 2, 22=0CT=74 11342 JAKE j3)188%8)
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