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n, Tntroduction
A Tdentification
mitle: Tpitial TPenort on FYTRAC
Versicn: #2
Date: Mav 5, 1972
Prepared by: TRAC Implementation Croup
len Logan
Liave Ieirsey
Ben Yarker
Institution: University cof California at Irvine
0.2 Scope of Document
This document is a report on EXTRAC, a nevw implermentation of
"TRPAC 64" on UCI's PDP 10. The goal is to present all
information necessary for a pverseon with Ynowledoe of "TRAC
64" to use this new version, Thus, this decument is not
intended to re a complete descrintion of FXTPRNAC. fere Fevw
ideas, such es the methcecd of functional evaluation, will not
re discussed. This is because thev are purelv "TPAC £4"
ideas and descriptions can bhe found in the references.
0.3 Peferences
1. Mooers,C.l. "TRPC, 2 Procedure describing language for

the Reactive Tvpewriter", Cormunicaticns of the ICM,
vel. 9, 1to. 3, liarch 1966, np 215-219 :

2. “lcoers,C.M. And L.P. Deutsch, "TRAC, A Text handling
Language", Proceedings of the ACI1 20tl:  Lational

Cenference, 1965, pp 229-246
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0.5

Terminology

"TRAC" and '"TRAC-64" are the trademarks of Rockford Research

Institute, Inc., Cambridge, Mass. in connection with their
standard languages.

Whenever the term null argument is referred to, it signifies
either "STRING,, STRING)" or "STRING,)" as opposed to no
argument which occurs when a function expects some argument
and none are supplied. An example of this is the following

example where the primitive greater than expects four arguments;
#(GR,1,2). '

EOF stands for end of file, TTY stands for teletype.




1.

Cverview

1.1

‘General Description

EXTRAC 1s an interactive language cdesigned for nonnumerical
problems involving strirg manipulation. The strings can be
any strings of ASCII cheracters and the manipulations can be
of wvirtually anv kind. These manipulaticns can be defined
in the form of racro-like functions which can ke called from
anvvhere, anv number cf times. The latter gives EXTRAC a
natural arilitv for recursion.

EXTRAC has been deriocned to be flexible enouadh for a wvide

range of rnrohlems and situations. = The user himself can

specifv  to a creat extent what FXTRPAC should consider to bhe
an error in his proaram and how it should he handled. Tnout
and cutput can take place over a varietv of devices. »Ilso,
internal storace is dvnamicallv allocated to nrovide
efficiencv throucghout a wide range of nrogram recuirerments.

Histcorical EBackground

EXTRPAC 1is Dbasically an implementation of "TPAC €4,
however, much has kreen added to make it more powerful and
flexikle. The main inspiration for these additicns was

UMIST, +the University of Michigan's version of "TRAC &4".
In particular, the adopted forms of the CM, DF, PF, and PAR
primitives arose from that language in addition to the idea
of protection of dicticrary entries. Caltech's TTH was also
studied and the idea o©f character ' class operations
incorporated. :

Learning EXTRAC

The basic ideas of FEXTRI’C, its logic, syntax, and methods of
functional evaluation, are identical to those of "TRAC 64",
Thus, rather than detail them in this document, the reader
is referred to references 1 and 2.

Apvone with a knowledae of "TRAC 64" should have verv little
difficultvy in usina TYTRAC. With few excentions (see
section 4) TXTPAC is comrletelv consictent with the “"Tppre
FAY nrimitives, rlditional capabhilities of TXTPAC  are

ageneralls descriled in section 2. Tetailed descrintiocns of

Poth the new primitives and the old "TRAC 64" priritives arc
agiven in section 3.




Usino T¥TDRC

mhis sectinn cives a ceneral description of the features of
TITPRAC  net found 1in "TPAC gan, Tor nore detailed
information refer to the individual descriptions of the
annropriete nrimitives (secticen 3).

lMeta Strinas

The idea o¢f meta characters used in "TR2AC €4" has reen
expanded as fellows. Seven meta strings are used in
functional evaluaticn. They are:

MAF - begin active function - #(
MNF - begin neutral function - ##(
METI" - end function - )
MRL - right literal . - )
MLL - left literal -
MARG - arcument delimeter -,
MEP - end all functions - )

The first six meta strings are consistent with "TRAC 64",

The last simplyv supplies all the }MEP's needed to balance the
parentheses.

Meta strinas mav be up to 5 characters long and can ke
changed usinc the CM primitive.

As in "TRPC f4", the end of inpnut meta character used hv RS
is a '. Tt can he changed usino the P2AR primitive with the
first araument MFTA, The end of input reta craracter is not
a meta strinc, however, and thus cannot be loncer than one

character.

Svstem Flags

Systenn flaags have been incorporated +to allow the users
progran to handle several things the user would usually
handle himself. They are turned on when the appropriate
events occur and may be checked using the SFC primitive.
The flags are turned off after being checked by SFC, or when
the idler is reinitialized.
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The currentlv imnlemented flags are:

DEV - sianals that an autcmatic change of input
device back to the users TTY cccureq;
this due to an EOF being encountered on

the previous input source (see section
9 3)
—

ERR - sicnals that an error occured which
exceeds the specified error cutoff value
(see section 2.8)

Input Cutput Nevices

The current input and output devices are completely flexible
and mav he changed at will using the PAR primitive.

When an FOR is encountered on input, the input device is
automaticallv chanaed back to the users TTV, To allow the
user to nroaram checks for such a switch, a svstem flada,
PEY, is turned on when the chance is made. This can be
detected usina the SFC rrimitive. -

A}

fmplicit Calls

In a standard EXTRAC function call of the form:
#(sl,s2,s3,s4,s5)

if sl names a primitive, then it is called and supplied with
s2,s83,s4,s5 as its arguments. If s1 is not a primitive
name, then the statement is considered to be an implicit
call on CL with arguments sl,s2,s3,s4,s5. Thus,

#(sl,s2,s3,s4,s5)=#(cl,sl,s2,s3,s4,s5) where sl
does not name 'a primitive.

The same holds true for neutral function calls.

Another alternative 1is to have CP assumed instead of CIL.
This can he ohtained bv usinag the NDF »rirmitive on the
individual forms which recuire this propertv, or hv using
PADR,CALI..




Dicticonarv Entries

In "TRAC €4", two tvpes of entries exist in the dicticnarv.
The first is the standard name-form association created hv

DS. The cther is the tvre of entrv created bhv &8 and
contains infermation on the location of a block of forms on
external storaae. Usina the form manirulating primitives

(ea: €8, C&, ...) on this latter +tvpe of entrv wil
aprnarentlv. e undefired and rroduce rull values.

In FXTP2C, tvwe rmere tvmes of  these "formless" entries are
nosgsitle, Pirst, the priritives therselves have heen moved
inte the dictionars. The entrv under their nemes simnlv
contains information identifving them as svstem primitives
and¢ has the Jjump address for ltegiring execution. This
information cannot be reached bv the user, but it can be
deleted from the dicticnarv, lettincg the user use the names
of syvstem primitives for his own Ffunctions. The other new
tvpe of "formless" dictionary is the character class. These
entries contain highly packed information regarding the
elements of the class and can only be handled using the
character class prinitives.

If any general primitive which needs a form encounters one
of these "formless" entries, it will consider it an error
(see section 2.8). On the other hand, these entries are
perfectly normal in any operation which does not actually
have to use the form, such as redefinition, deleticn, ctc.

Protection of Dictionary Fntries

Protection is handled bv associatinag each entrv to a class

and associatina protection levels to each class. There are
ten classes availalle for this npurpose: PPIM,
USFPl , ..., USFPO, "he classes can hre nrntpcteé (uswna PAP)
acainst one or more of the followino operations:

‘seamentation, redefinition, and deletlon.

Vhen: a »rimitive is used to make a dictionarv entrv, its
class wi!l he decided by the current default class. This
default class is simply the last class used in a PAR
primitive, or USERl at the start. The only exception to
this is DF, which allows the class cof the new entrv to be
stated explicitly.

At the start, all the classes are unprotected except PRIM,
the class of all the yprimitives, which 1is comletely
protected. TI'or this reeson, primitives cdnnot be accicently
erased. They can onlv lLe ueleted aftcr their protecticn lLias
been rerioved using PAR.




xternal Sftoraade of DNictionarv Intries

For nuriercus reasons, it is often useful te renove entries
from the dictionarv and then re-enter ther if and when thev
are needed later. There are twe general ways to do this.

The first is by the &B and FE primitives. SB stores the

pecified entries on the specified device so they can Le
recovered later wusing the FB primitive. Lny type cof entry
can be savec in this manner.

The other rmethod can ke used only to save forms, i.e. as
created wusing DS, DF, etc. It employs the PF and PAR,
OUTPUT primitives. The PF primitive essentially outputs a
LBYTRAC DF command which, when read back in, will completely
redefine the desired forms.

With both methods, the entries can be saved on any device
from which thev mav be read back in, -such as disk, paper
tape, etc,. ‘

Frror Handlinco

Tn pure "TRPAC €4", there are essentiallv no errors. This is
due to the lack of restrictive svntax and the rcolicv of
returninag null values in almost everv illecal situation. In
EXTRPAC, more powerful and comnlex primitives (eq, PMAR) have
produced greater syntax requirements and thus, more
potential for error. To give the user some chcice as to
what should be treated as an error in his program, the
following system is emploved. '

Each potential error has a numerical severity assigned to
it; the higher the number, the more severe the error. ilso,
the user can establish an error cutoff value. Then, when a
potential error is detected, its severity is compared to the
cutoff value. If it exceeds the cutoff value, an error has
occured. If not, the "error" is ignored and a null value is
returned.

The exact severities for the individual error conditions can
he found in section 5.1.

The user is alsc given four options on what should be done
vhen an error does occur:

l) cease proaram execution; return the idler
?) continue execution with error ressace

3) continue execution with trace on.

4) Cortinue cxecuticn witheut error ressage




3]

jRe]

PRR is used to establish which of the three will Le done.
In all cases, when an error dces occur, an error message 1s
output { sec secticn 5.1).

Finally, the wuser may nrogram checks for errcrs. UVhen an

error occurs, the svster flac FRR is turned on. This can he
detected usinc the SFC rrimitive.

ftorace YMenacerent

Most of  the details on  storace handline are autoratic.
’vailable core is 2llocated dvnamically for roct efficient
use. "hen nroaram rermuiirerents exceed availalle arace, more
srace L= recuested from the nmonitor. If  rprogranr needs

[

hecome lesser later, extra space is reurned to the renitor.

If the user wants, he mav specifv minimum and maximum values
for his core size and alsc the increments in which
additional K shcould be requested from the monitor. Ie nay
also request notification of changes in his core size.
Firallv, he can either have his progranm automatically killed
when it tries to use more than its assigned maximum or he
can have scveral options presented to nhim, if and when tnis
occurs. A1l of these features are handled by the PAR,CORE
primitive. Details can be found in section 3.




Lxtrac Primitives

Comparison with "TRAC 64"

"TRAC 64" Primitives Unchanged

J)

DE

,€8,¢R,FB,RE,PC,PS,DD,D2,CR,CE,CC,CN,IN,CL,ED,

GR,2D,SU,M,, DV, EIT, BT, BC, 5P, i, PYT

uvmD

rs 0y

2 FA" Driritives Chancoed

L25o

exterded

™ ,TF comhined intao TP

M

LM
EB
SD

rNew

revised, calling P2R,MIT2 in TXTRAC is ecuivalent to
the CM call in "TRAC €4n"

extended

not implemented .

replaced bv calls on PAR,INPUT and PAR,OUTPUT

prinitives

Tne
in

LB

DF

AP

cr

DCL

prc

following primitives are implemented in EXTRAC bLut not
"TRAC 64" '

Link Block - creates header block in dictionary for
external Dklock previously created by SB PAR sets a
variety of system parameters such as input cevice,
output device, error severities, etc.

Define Form - as in UMIST, similar to DS in "TRAC 64"
Append - adds a character string to an existing forn

feqnent and Count =~ same as S8 Put in addition it
returns the nurher ceorentations made

€¥in Secment - chances the form pointer as in 8
ftin ¥ characters - chanaes the form rointer as in CN
€T'in Tnitial - chanaes the form -ointer as in I

Call Before - =similar to CI. except. that it tales
evervthina hefere the forrm pointer instead of after

Call Procedure - sirilar to CP in UMIGT
Define character Class - as doscri bgd in 17T

o
4 doatd

Define liccative Class - cescribed in T




erc

. PEM

MG

Cal} cheracter CLass - described ip mma

FPind Mare - determincs “hether or not a nare. i defined
“vsten Flaa Checlt - see secticon 2.2

PEMainder - aives the rerainder fror an intecer division

Meta Sftrine - returns the characters in the recuested
meta strina

ASCII 7o Cctal

Cctal To ASCII




Index to Detailed Descrirticns

The detailed descriptions of the primitives are

the following manner.

l. Input-Output:
RS - Pead string
RC - Read character
PS - Print string
SE - ftore block
FR - Fetch hlock
IR - Iink rloch
CF - Nutput form
PFrP,TNPUT - Input specification
P2R,QUTPUT - Mutout srecification

2. TDefinition oriented:
NE - Tefine strinea
NF - Define form
P - Mpnend
S8 - Seoment string
SC - feament and count
DD - Delete definiticn
DA - Delete all
TFP - Truncate at form pointer
CPY -~ Copy
APC - REdd to protection class
PAR,CLASS - Class specification

3. Call oriented:
CL - Call
CB - Call hkefore
CP - Call procedure

4., 'Form pointer oriented:
CR - Call restore
CS - Call secment
‘CC - Call cheracter
CN = Call n characters
IN -~ Initial
F¥E - €Fin seament
SFM - C€kinm n characters
~erT - grin initial

organized in
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=
Mo
.

Character class:

DCI, - Define cheracter class
™IC - Define necative chearacter
CCT. - 21l cheracter class

Necigion functirns:

PO - Tenalea

CP = Creater then

M -~ Find nare :
&EFC - cvstern flag check

ftring criented functicns:
CNT - n characters
FL - Flip

ISE - Isclate substring

Erithmetic functions:
2D - add

SU - subtract

ML - multiply

DV - divide

PEM - remainder

Boolean functions:

BU -~ Eocolean union

EI - Poolean intercection
BC - Poolean complement
B? - Roolean rotate

B - PBcolean shift

Svrgstem status:
MS - Meta strira
CM « Chanoe meta strinag

claes

PrP (meta,bufll,hash,core,cuote,call)

Niagneostics:
LM - Iist names

TR -~ Trace

PAR,EPPOR - Irrer level specification

Miscellaneous:
ATO - ASCII to octal
QTA -~ Octal to 7.€CII
OTD - Cctal to decimal
DTO - Decimnal to octal
EYL - Eve




3.3 PDetailed Descrinticns

The format of the detailed descriptions will be as follows:

NAINE: The actual primitive name and the source of the abbrevation.
FORIl: The actual form of the functicn and its arguments

VALUE: The value of the functicn upon evaluaticn

SIDE EFFLCTS: Lffects ;roduced during evaluation

ERROR TYPLS: Efee Section 5.1.2

EXEMPLES and COMMENTS: Additicnal information




"
N

RC

FMAME: Pead Strinco
TOPM:  #£(DS
VAU . » character string which is read in from the current

input device.

STIDE FFPICTS: none

PROP TYPrS: T0,T10

COMMEMNTE:  I'md of inmut meta character used onlv to determine end
cf dinput setrirc and thus, is not passed with the rest of the
character strina, e,c. evaluting a #(rs); user tvpes ARC' the
value of #(RS) is IRC.

MAME: Read character

FORM: £ (RC)

VALUE: A character which 1is read in frem +the current input
device )

SIDE EFFECTS: none

ERROR TYPES: I&,I10

COMMENTS: Since RC only take one character it does not use the

end of input meta character. It can thus be used to input the
end of input meta character. characters with octal value 175,

176 and 177 are not read in.

NAME: Print string

FORM: #(PS,string)

VALUE: null

SIDE  EFFECTS: The string is outputted over the current cutput
device '

FRROR TYPFS: none

MAMF s Store bhleck

ropM:  #(SB,n,namel,nare2, ...)

VALUE: null

SIDE FTFFCTS: The dicticnarv entries named he narel ,nane2, arc
stored in the disk file specified v the header block named by n.
If n does not nare a header hiock, one is created and a temperary
disk file is created to store the dictionary entries named. Once
stered, the entries are deleted from the Gicticnarvy.

IRROR TYFES: I5,716 '

COMMENTE: 1) 1f the header bhleck alreadv exists, the cricinal
contents of its associated disk file arc lost. 2) the temporary
dish file created are cf (055) prctection.

EXAMPLES: see Section 3.3




LB

NZIME: Tetch hlocl
rerM: #(Tr,namel ,nare?
VATUT . null

SIDL FITLCTC:  The header Llocks nared b

r e s e,

v narel, npranec2, arec used
to return the one-tire dicticonary entries from external steorage
to the dicticnarvy.

ERROR TYPES: D3,P2,1I3,17

COMIIENTS : 1) ©YNeither the contents of the disk file or its
header Ixlock in the dicticnary are changed in any wav.

EXAMPLES: See Eection 3.3

IN2ME: Link Lklochk

FORM: #(LEB,n,dev:file.ext)

VELUE: null

SIDE EFFECTE: A dictiocnary entry (a header block) is made with
nare n. It contains all the information needed be FRB +0 recover
dictionary entries stored bv SE on the device named.

FRPRPOR TYPFS: PZ,FZ,Ii,IZ,I3,I4,IS,I6,I7,112

COMMENTE: This primitive can be used to explicitlw specify where
SB should put its data. It can also he used whenever a SB tvne
disk file ewxists bhut the dictionarv entrv (reader block) needed
be PB to access it does not. The latter could occur eitrer
hecause of deletion or hacause of signino off thke svstem and
conine haclk on later.

"MIAME: Outrut form

FOPM: #(OF,nl,n2, ...)

VALUE: null . :
€IDE EFFECTS: For each of the argquments which name forms in the
dictionarv, an EXTRAC staterment using DF is outputted over the
current output device. These staterments are such that, if read
back in by EXTRAC interpreter, the forms would be completely
defined including segment gaps, class, and forn rointer.

ERROR TYPES: D1,D2,I6 '

COMMENTS: O changes the dictionary in no Way .

FYAMPLES: Sayv nl names a form 12345 with a segment gap 2 after
the 4 and the form pointer a the third character and kelonging to
class USER], Then, #(DF, (nl), (12345) ,USER1,cl1,3,2,4) is
outputted.

PAR, INPUT

NAME: Parameter Input

PorM: - #(P2P,TVPIT, devifile.ext).

VALUE: null

SIPE TPTRPOTE: The current innut device is  chanaed to the =ource
spaecified kv devifile.ovt. :

repop mrTPES: Q1,82,71,72,T4 TE,i12

corTrma: T iprut "device"  ie o Adialk file, it is auteraticallw

" choanaed haclk fo the uscre MY vhan the AT ia encountered.

TYAMPIES e F(PAP,TVPI™ AT s File,ext) (PR, IVPUT, rtr:)




PAR,CUTPUT
NAME: Parantter Cutput
FoRM: #(PRR,OUTPUT,dev:file.ext)
VILUE: - null
SIDE TFFFRCTS: Same as PAF,INPUT except changes the current
cutnut device
FRPOP TVPPS:  €1,82,711,I2,T4,I5,I6,77,T12
COMMENTS:  Mote, that input and outrut devices are inderendent.
The ™Y could hre the irmut source vhile a disk file could he the
output source.
FPYAMPIES: #(PrP,0UTPTIT, file,ext) ﬁ(PF?,OUTPUT,ttV:)




3.3‘

ne

DF

&P

=8

Pefinitien Oriented

MIMP: Define strinc
rorM: #(DS,namel,strirc)
VALUT ¢ nall

SIDE EFTLCTS

: I'n entrv is nade in the dicticnarv vith name nemel
and form of string. “he current default class determines the
class c¢f the entrv. :

ERROR TYPES: P2

COMMENTS: If the name alreadv exists in the dictionary, the old
entry is replaced with the new form.

EXANPLES: #(DS,name,form) #(DS,abc,12345)

NZME s Define form

FORM: % (DF,n,f,class,call,fr,sl,pl,s2,22,...)

VALUE : null

SIDE EFFECTS: An entrv is mede in the dictionary with name n and
form f. Class can ke one of [PRIM,USFR1,...,USEPS] and is used
to determine the class of the entrv, If class is null the
current default class is used. Tf call is cp or cl, it is used
to determine whether 1wn11c1t call or implicit call procedure is
used with the form, Tf fr is between N and the nunber of
characters in the form, it is used to positicn the form nrointer.
Tf not, the form nrointer is set to the hecing. The reraininag
rairs of arcurments snecifv = secment cans. . he first arcurent of
the rair srecifies the secrment carn nurher. The other srecifies
the position in  the Fmrr he 01vvnn the nurher of the characters
it follows. Mote the nositions must he in ascendinc order.

FPROR TYPFE: D5,P2,82

COMIINTS: Due to the complexitv of this primitive, it is seldom
efficient to use it in procramminc. It was designed mainlv to he
produced by the OF primitive and used in saving forms on external
sterace.

NAME: Zppend

FORM: # (AP,n,string)

VALUE: null

SIDE EFFECTS: String is appended ontc the end of the form named
by n.

ERROR TYPEQ' D1,D2,P2

COIMMENTS Segment cans are unchanged

EXANPLES If narme is abcdefo then #(AP,name,!!1!) changes name to
abcdefg!..

MAMFP:  Seament Strineg

mOPIT: #(8¢,n,sl,s2,s3,...)

VATIUT: null

ISRRE) S A S Sl L e r tre forr parmed hv n, everv cccurance of sl is
renlaced bv 2 seameont carn #£1., Then everv occurance of =2 is
renlaced hv o a  esament  oar #2 This  continues  for 211 the
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DA

nED

arguments supplied. #11 of these replacements take place from
the jpositicon ¢f the form poirter cn. The cart of the form Lefore
the form pointer is not chancea.

ERROR TYPLS: D1,D2,P1

EXAIPLES: Cav abc names form abcedef and the forn rointer points
to the a then #(SS,abc,c,f) results i naming ab&ldel2 then
#(s8s,ake,,,,,a) results in abc naming @Sh@ldefGZ where 6i denotes
a seament gap #i.

N2ME: feament and count

FOPM: £ (SC,nare,sl,s2, ...)

VALUE: Numher of seorentations made

SINE FITFCTS:  Same as SF

FPPOR TVPTE: D2, D] :

COMMPNTS:  Fare as €8 except it returns an 2SCTI strineg of digits
ecqual teo the numbher of secrents made.

EX2MPLES: Ffav a ecuals 12345, +hen # £C,a,3) has the value 'l,
and #(8C,a,c) has the value 0.

NRAME: Delete definition

T'ORIt:  #(DD,nanrel,nare2, ...)

VALUE: null

SILE EFFECTS: The dictionary entries named are deleted.

LFPROR TYPES: D1,P3

COIIIENTS: To delete the null name, DD must be explicitly given a
null argument. Thus, #(DD) will not delete the null name but
£(DD,) will. Delete definition works within bounds of
protection, and will not delete a protected nane.

NAME: Delete all

PORM: #(DA)

VALUE: null

EIDE FEFFFCTS: 211 dictionarv entries not protected against
deletion are deleted '

I'PROR TYPES: none

MM Truncate at form vointer

T'ORM: & (TP, name)

VALUE: null

SIDE TTTRCTS:  The forr s chanaed te Fe evarvthing hefore the
Form pointer and anvthine after it is deleted.

FPROR TYDPFS: N1, 12, D2

COMIENTS: Segment gaps are not effected, and does not chanage the
ferm vointer.

PZrI'PLIS: If abc has the form 123456 an
between 3 and 4 the #(7T7P,a2le) results i

ol

the form ©pointer is
bec with a forr cf 123.

o]
v




CpY MrME: cCapsr
AP, ﬂ(ﬁPY,oldnamo,ncvnavo)
VATITIT:  null
ST FFPPCTE: The forr of the oldnarme is covied and ie the fornm
cf the newnanre.
PDRCR TYPFRCO:. nl,r2
COMENTE:  Bvervthino is  copied, " includina the class, secment
cgane, form pointer, etc.

APC NAME: EAd to protectien class o
FORIT: #(PPC,class,narel,name2, ...)
VALULD: null
SIDE EPFPLECTS: The definiticns are changed form the previcus
classes thev were in to the specified class.
LRROR TYPES: D1
EXAMPLES: Suppose one wanted to save Jjust one function but
wanted to delete all others. Then #(APC,PRIM,funcl) #(DA)
# (~RPC,USERL, funcl) would do it.

PAR,CLASS
NAME: Parameter class

FOPM: #(PAR,CLASS,user,PEDEF,SEG,DEL)
VALUE: null

SIDE FFFECTS: TIf user specifies a class (ie.
PRIM™,USEPl,...U'SFPA), then that class hecomes the current default
-class (as used 1in D&Y, Thren all ownrotection of the class is
renoved and reestabhlishted in the felloving wav., If anv of the
followine arcuments are SFCG, PEDFF, or DFIL, then the class is
protected acgainst secmentation, redefinition and deletiocn,
respectivelv.

FRROR TVPFES: €2

F¥2MPLFE: #(PAR,CLASS,USFR7,SFC,REDEF) chances the default class
to USER7 and protects all feorms in USER7 from seagmentation and
redefirnition. £ (PAR,CL2SS,PPIM) changes the default class to
PPRIM and. removes all protection from the class.




CL

cp

NAML s Call

I'ORi:  #(CL,nane,sl,s2, ...) or #(name,si,s2, ...)

VALUE: Tac form named Ly neme from the form pointer on with
segrent gaps nurnber 1 replaced with sl, segment gaps number 2
replaced with s2, etc.

SIDE FPFRCTS: none

FRROR TVPES: D1,D2

1,D2
corMEYTE: Usuallv the primitive CL is left out and the implicit
call form is ed

FYAMPIES: If name has form ahfilcd?flef and the form nointer is
Petreen the first seorert c2n ard ¢, then £ (cl,nare,!!) civen=
cdllef,

maME: call refare
ropM: £ (ck,nare,sl,=2, ...)
TITTUE:  The ‘orv named by name from the bhecinning to the forrm

rointer, with =serrent cans heing repnlaced "ith the correspondinc
arouments.

STIDE FFFECTS none
ITPOR TVDLES. D2

COIMENTS: Eame as call, except instead of overvthinc* after the
form pointer, it oives evervthing before the form pointer.
FXAMPLES:  Uith name as in the CL example: f(Cn,nane,!! rroduces
abltl,

MAIE: Call procedure

FORM: #£(CP,name,sl,s2, ..)

VALUE: Result of doing an active call, then evaluating result
one nore tirme if an active CF.

EIDE EPPECTS Mone

EPROR TYPES: D1,D2

PON”TL-‘. The neutral CP serme as a neutral CL, and an active CP
takes the value produced by active CL end reeva luate= it.
FVAMPLEE: . fav nl nemes the form #£(05,1n2) and n2 rames the form
£#4(CL,n3) and n3 nares the form abc. ™hen, #%#(CL,nl) has the
value ##(CL,n2);

#(CI,,nl) has the value ##(CL,n3);

#£ (0P ,nl) bhas the valuer ## (0T ,n3);

£(0P,nl) hae the value alc.




3.3.4 Torm Pointer Mriented

CS

cC

211 the primitives of +his +vne raninulate the Form nointer.
"hose nrimitives {(e.co, ce,00, ete,) vhick can returr their last
araurent os o default value, alwvavs return it actively, vthether
or not the call was active or neutral.

MMME:  Call restere

FORM:  E2(CR,nl,n2, ...)

VALUE: null A :

SIDE  ErPECTS: The form reinters of all the the forms named by
the arcuments are restored to the first character of the forr.
EPROR TYPES: D1,d2 .
COMMINTS: If abc names 12345 and the form pointer points to the
4 then after a #(CR,abc) the form pointer points to the 1.

NAME: Call segment

FORM: #(CS,nl,q)

VALUE: The part of the form named by nl from the form pointer to
either the next segment gap, or the end cf the form, vhichever
cones first. If the forrm peointer is already at the end cf the
form, 'then d is returned (activelv) instead.

SIDE EFFLCTS: The form peointer is advanced either to after the
seaqment gan or to the end of the form,

FPROR TYPES: D1,D2

COMMENTS:  Ffav  ab nares form aflbcA3fle where Ri is seqment can
$i 1f the form ncinter is at a to becin with, then the following
cseruence of results will he chtained.

firet 2(rg,ak,alt) rreoduces a

sacond ¥ (CS,ah,alt) nroduces rc

third #(C¢,ah,alt) rroduces

fFourth #(Cg,ah,alt) »reoduces alt

Then, nothinc but "alt" will ke obtained; a #(CR,abh) would re
necessaryv to return the form rnointer to the kecinning,

MMML:  Call character

FORI! The character tiae forr pointer pecints to in the form of
name. If the form pointer is at the end of the form, then d is
returnea (activels’) instead. _

VALUL: The forn pointer is advanced te the noxt character

SIDE ETTECTS: DL,D2

EXROR TYPES: Segment-gaps are skippea

COMIENTS:  With al as in the CS example:

first #(CC,al:,alt) produces ¢
second #(CC,al,alt) rroduces b
thira #(CC,alb,alt) ;roduces c
fourth #(CC,db,alt) »roduces e
fifth #(cC,ak,alt) produces zlt

[y




DCI.

nMe

CCL

Character Class

MZITZ: Define character class

FORlI':  #(DCL,cclass,string)

VALUL: null

SIDE  ETFECTS: 2 character class with name ccla
The class will consist cf everv ASCII character wh
string. '

FRROR 7Y¥L&E: P2,81

COMMENTE s Mote that <character classes are formless entries, the
strinc cannot be recovered, and it's elements can only be
accessed using the other character class nrimitives.

PXIMPLIES: #(DCL,nurhers,0123456789) defines a character class
with name nurhers and vhich consists of the digits 0 to 9. '

3

cil

S5
1

is definead.
appears 1in

MMME: Define necative class

POPM:  #£(NNC,nclass,cclass)

VALI'F: null

repOP TVPFS: P character class with name nclass is defined. The
class vill consist of everwv *&CTIT character vhich does not aprear
in the character class nared hv cclass.

FRPOR CTVPRC: D4 ,72,C1

oNMMTIIMC s see DCL comments .

PXAMPLES: £ (DHNC,non-nuribers,numbers) defines a character class
wvith the name non-nurbers and whose elenments are all 2SCIT
characters except those 0 thru ©. (assuming nunbers is defined
as in the DCL example)

NAME: Call character class

FORI1: #(CCL,name,cclass,d) .

VALUE: Essentially the same as IN except instead of a string it
is a set of characters, of which anyone produces a match.

SIDE EFFECTS: The,form pointer changes as in IN.

ERROR TYPES: D1,D2,D4,81

COMMENTS: If stuff names a form: abcldef2ghi and numbers is a

"character’ class with elerents 0 thru 9 then,

$#(CCL, stuff,numbers,alt) produces
ahc the first time, def the second time, alt the third time.
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3.6

NDecision Tuncticons

MZ2MP: Irmuals

TORM:  E(T0O,~aral ,ara2,true,false)

VALTT:  trne if aral is identical to arc2, otherwise false.

STPF FTTEOTC:  nene |

TDDAT mMUrTe . c1

COMMEMTE: Prooran bBranches can thus  he ohtained »v havinc true
and false be functions calls.

TYAMPLES:  #(P0 ahe,obc,ves,n0) acives ves.,

f(rﬂ,ahc,ab,veh,no) cives no.

IAME: Creater than

FORIf: #(GR,argl,arg2,true,false)

VALUE true if the numerical value of argl is greater than the
nhnerlcal value of acm

SIDE EFFECTS: none

ERROR TYPLES: Si

LXAMPLES: #(GR,5,3,ves,no) evaluates to ves
#(GR,-5,3,ves,no0) evaluates tc no

# (GR,ab~7cd7ef-5,3,ves,no) evaluates tc no
#(CR,a5,b,ves, no) evalugtes to ves
F(GR,C,-7,}€S nc) evaluates to ves

NAME: Find neame

FORM: #(FM,name,true,false)
VAILUF: true if nare namrmes a 61ct1onarv entrv, false if not in
dictionarv.

STINH TFTRECTE: none
FRPOR TVPERG . c1

MAMT:  Check svetem flaco

TARMN:  £(C8T, Flac,true,false) oVITPRY: "Flac" = T™TY, FOR
VALUE: The «vroter flac specified by flac is checPed TE it is

on, then the wvalue i=s true, if it is off false is the valuc.

CIDE FEFIECTS: If the flac checked was on, it is turned off.
TPROR TYPES: €£1,82

COMMENTS: If +true and false strings are null, the appropriate
flag is turncd off and null returnecd.

EYAMNPLESC: If TR, the errcr £flag is o¢n, then #(CSI',LRE,
(#(continue)), (#(error))) will execute the function "error" If

LRR was off then "continue" would be executed.
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.7 Ctrirce oriented Tuncticne

MAME:  Count

FORM:  #(CNT,strinc)

Value: The nunmber of characters in the string -
SIDL EFFLCTS:  rnone

ERPOR TYPES: 81

EANFPLLS:  #(CNT,abc) value is 3

MMAME e
FORI:
Value:
SIDE FF
FRROR TVYDP
FXAMPLES::

a2

He P

S rd Ry

=
n

o fae
30 HY

0

yString)
reversed string
none

5

' (FL,abecd) the value is dcha

b

N

'S

He ee

" NAME:  Tsolate substrine

FAPM:  #(ISS,strirg,numl,num2)

Value: The first numl characters of strina after the first. num?
charactere, or null if there ~re not enouch characters.

FINE TYPFCTS:  none :

FPROD VDPa ., el,e2

FXIMPIFE:  #(I€C abcdef,2,3) aives de




3.3.8

Arithmetic Functicns

211 the arithnetic functiocns vork with the decimal nurerical

value of a character strino. This value is determined Ly taking
the nurmeric strinea, "he npecative sion is  2lso considered. IFf

there are no digits, then the strine has value zero., Thus, 53 =
53, =53 = =53, ahc-53 = =53, 25h753 = 753, a5r7hbcd = 0, £ = 0

MrMTe pAA

TorMe £ (2D, numl, nurm2,d)

Value: Tre numerical wvalue ~f numl »nlus the rurerical value of
num?, TF an  elonha-numeric strinc rrefixed the numeric value nf
nunl, it will te used to rrefix the result however, if overflow
occurs, d is returned actively.

SIDE EFFECTS: ncne

ERROR TYPES: S1

EXAMPLES: #(AD,3,4) produces 7, #(/D,cntr3,l) produces cntré,
#(2D,1,cntr3) produces 4.

NAME: Subtract

FORI1: #(SU,numl,num2,d)

Value: The numeric value of numl wminus the numeric value cf
nunl, The prefix string cf numl is used to prefix the result.

‘However, if overflow, & is returned actively instead.

ML

nyr

SIDE EFFECTS: none
ERROR TYPES: &1

NAME: Multiply _

FORM:  # (ML ,numnl,nun2,d)

Value: fimiliar to 2D and S€U; either the product returned or &
if overflow, :

SINF EFFPFCTE:  Mene

TPPNAR TYPFE: &1

MAME:  Divide

FORM:  #(DV,nunml,num2,d)

Value: firilar to othter arithretic nrimitives, either the result
nf dividina numl v num2 or if zerc divisor then é is activelw
returned, : i
SIPE IFFRCTE:  nene

FPROR TYPES: a1

i PBerainder

FOPIT: (PRI, nund, nunl, Q)

Yajue: Libte divide Lut tiie renairder
SIDL LrPLdws: none

LRROR TYVPLE: Ci
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I'cnlean Tuncticneg

The Thoolean functions work srith the  octal numerical value of =

character string. ‘e octal numbers represent it strings and
are obtained from the end of an alrhe-nuneric string in the samc
wvey as the decimal value are cbtained. Thus, abc777 = 777,
©87654 = 7654, -123 = 123, ahsg = 0.

IAME:  Doclean union

I'ORli:  #(bU,cctl,oct2)

Value: “he unicn of the coctel strings octl and oct2. (rrefixea
by the prefix string of cctl)

QIUU EFFECTS: ncne

ERRCR TYPES: S1

MAME: Boolean intersection

TopM: £ (BT ,octl,oct2)

value: The intersection of the octal strings octl and oct2.
(prefized hv rrefix strinc of oc+7)

CTNE FrPFPOTCo. none

FPPAR TVPPC: gl

MAME: Poclean cornlimenrt
TARM: 4 (RC,occtl)
Value: The cornliment of the cctal strinc octl. (prefixed with

NAME: Doolean rotate

rerri: #(BR,octl,numl)

Value: The octal number resulting from the octal string octl

being rotated numl tires. It is rotated left if numl is
:0sitive, -and rotated right if negative.

SIDE LFPFECTS: none

NAME: Boolean shift TORM: § (BS,cctl,nunl)

Value: The octal number resulting from the octal strinc octl
heira gshifted numl tines. It is shifted 1left if nunl is
rositive, and shifted richt if negative.

SIDF TTPRCT:  none

TPROP MYVDPEFS e ol




3.3.10 Svsten Status

HE NAMED: leta string
FORM:  #(I'S,argl,strina)
SYNTAX: argl nust he one of the following; IMEF,MRL,MLL,MARG,MEP;
(see section 2.1 for descripticon)
VALUE: The reta strirnag srecified b argl.
SIDE FITEECTE: none
FPROPR TUDPFS: a2
FZAMPTIES:  Civen the standard meta strincs,
CEE (MG, MPT) nroduces )
22 (115, M) precduces #E(

e MAME: Change meta

FOPRM:  2(CM aral,strincal,arc2,string2,...)
VALUL: null
EIDE EFFFCTS
‘strincl. Thi
section 2.1

COMMENTE: Meta strings rav be at most five characters long. If
an attempt is made to make ther longer five characters will Le

: The meta string specified by arcl is chanced to
s is repeated for each pair cof arquments given. Cee

used. .
EXAINPLES: #(CM,MAT,![,MRARG,/,MLL,") changes the MAF to ![, the
HARG to / and the MLL to . To cihange them back:

VICI/FRE/ % (/MLL/ (/MRRG/, )

PAR,META
NAME: Parameter meta FORM:
VALUE: null
SIDE BEFFECTS: The end of inrut meta character (used in RS) is
changed to the first character in char.
FPROP TYPES: §1
FYAMPILES:  #(PAR,MFTA,!1) changes the end of input meta character

to an ! so if evaluating an #*(RS) and the user tvpes abc! ' then
the value of it is ahc.

4t

(FAR,META,char)

PAR,PUTHL
MrMFE:Parameter bhuffer }i
TODM, #(“ﬁP,PUFYﬁ,ChPr)
VAT.UT:  null
CITME  TTTECTS. Chanaes e hara
buffer to the first claracter cf char
T TPTROD MYDTO. c1

cCoinrIs: The default is U
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Tarancter ~ucte
FOkit:  #(1/D,0U0TE, char)
VALUL : i :

b <

I
CIDD ITTECYC:  Chanmges the vobe cnaracter to the

DA, GUGTn Lhin

firsc cnaeractoer




r

~F char,
TOpOAp mepra. a3

COMIENTC . Pefault is ¥; The ~uote character causes the character
which follows it to ¢ nassed «ithout heine scanned.

A

Mriri: Parameter core

rorr: #(0AR,CORLE,ress,min,nax, autol)

VALUE: null

SIDLE TFPECTS:  If mess = ves tihien a rmessage is output when core
allocation is changed. If mess = no then nc ressage is output.
If incr is non-null then the increrent of core is changed to the
nunbzer (in EK). If min is non-null then the mninirum core
allocated in the low segment to the uscr is the number (in ¥) and
no core is released below tlrat. (minimum is at least 2) If nax
is non-null then the maxinum core allocated in the low segment is
changed to the. number (in k). If autok = ves then whenever the
-maximum is reached the the EXTRAC automatically restarts (puts in
the idler) If autok = no then whenever the maximum is reached
then a message is tvped and asks for a specific response. K
restarts, C continues but dces not get anvmore core and does the
hest it can. (after a several C's EXTRAC will die if no more
core hecomes available.), G gets another increrment of core.

ERROP TVYPF&: E1

COMMENTS:  The default is #(FPPAR,COPE,ves,1,2,100,n0)

P,CALT,

MZEME:  Paraneter call

PORM: #(PAR,CALL,aral)

VRALUF: null :
SIDE FFFPECTS: If arcl = cl then whenever .a form is defined, it
will defined so #(funcl,...) = #(CL,funcl,...) Whereas if argl =
cp  then vhenever a form is defined it will be defined so
#(funcl,...) = #£(CpP,funcl,...).

EPROP TYPES: €1 ‘




M HAME: List names
rorM:  #(LN,cdelim,classl,class2,...)
VALUL: A list of all the nares of the entries in the aictionary
specified pv class with delim rreceeding each one. If delim is
null, a carriage return, line feed is used to delinit them. Vhat
names to bhe listed are determined as follows: if there is no
arcunent for classl then all classes bhut PRIM are listed, if
class]l is a null araqurment then all dictionarv entries are listed
includinag PPTIM,  if a srecific class is specified kv classl, then
that class, and anv nthere named, are listed.
SINE FPrPPCTS: none
TPPOR TVPFE: €2
FYMVPLES:  EE(LMN)  #A(1M,) 211 1list evervthing hut primitives.
#(1M,,) lists evervthing. (1M, 22 (ME,MAPA)  USEPT7) lists 211 in
user?7 wvith marag as a elirmiter,
R MEME: Trace
FORM:  #(TR,arql,arql)
VALUE: null
SIDE EFFECTS: If argl = "ON" or "OFF" then trace is turned on or
off respectivelv. Ctherwise, trace is turned to the oprosite of
its current state, ie,. turned on if off, turned off if cn. TIf
.arg2 = pause, trace stops after ecach evaluation. If arg2 =
nopause, then trace prints cut tune evaluatiocns Lut does not wait
for a confirm to go on.
“RROR TYPES: none
COIMENTS:  The trace feature is comparable to that of TRAC (4.
Litting the rubocut kev causes evaluation. PEitting i continues
but with trace - turned off, Anvthing else causes
reinitialization.
PAR,TFPOR

MAMI ¢ Parameter error
TOPM:  £(DPAR, TPPAP numl,cond)
VALUD: null
SIPE FFPECOTS:  TF puml  is non-null the nurmber hecores the value
for the error cutoff value (The latter is what is compared to the
rurerical soveritc of mctentizl errors to cee if thev  cheould he
treated as actual errors or not) :

TFat  the  evgton will 0 Ao ~n ntecting an errcr e

G

re-catahlished: if cond fe ¥, " than tre idler is restored. TF
cond  is  m, nreoram exacution  continuas itk s error messoce
rrinted out, and set the svetem flaa, If cond is t, nroarar

e*ecution  continues  with frace  eon. I coend ie n, tte rrocram

continues, the svstem flac set arnd no o szage will he tvoed ocut,

I'bhop mvpre.  ©1,a2

4

COrFTITT s Initial values are ccouivalent to # (PAPR,EDRROR, 0, 1)




ame

OTA

Q
13
o

BYE

1 Miascellanecus

MAME:  PAEMTT to octal

TAPM: A (TN char)

VITTF:  Tre octal dinits revpresentira the 2SCIT value of the
first character of cher.

SINF TrTTOm&: nene

FPPOR TVPPS: €0

FEXAMPLES:  #(rT70,1) hias the value €1, #(AT0Q,a) has the value 101

MPME:  Octal to ASCIT

' #(0Th,octl,oct2, ...) .

VALUE: The character determined bv the octal value of cctil,
concatentated with all succeeding converted arguments all of
which the octal value is taken mod 200 octal. ‘
SIDE EFTECTS: none )

COMMENTS: The octal values cf 175,176 and 177 are ignored.
EXAMPLES: #(0TA,101,102) has the value ZB #(0TA,3) has the value
IC

NAMI: Octal to decimal

FORM:  #(0OTD,octl)

VALUE: The decimal digits that are the ecquivalent to the octal
nurter octl, (rrefixzed by cheracter strinag if anv)

STIPE FFFECTS: none

PYXAMPIES: #(0TD,cnt20) cives cnt24

MAME: Decimal to octal

TOPM: £ (DTN, puml)

VALUI': The octal dicits +that a2re the ecuivalent to tre decinmal
numher numl, (rrefixed hv character strinag if =anv)

SIDE IDFFFECTS: nono

rPron TYPLS: cl

EIAMPLES: (PT0,cntl8) gives cnt23

Mz .

NAME: Bve
FORM: #(BYE,message)
VALUE: null
SICL ETTLCTS

Message is output over the current output device

.and a return is nade to the rnonitor

ERROR TYPES: none




4, Comnratal1lity with "TTRC 04an

Yhe following LXTPAC primitives are tihe only cnes whose effects differ
from those given in "URAC ©4".

PY €till null valued but it outputs a OF statement which if read
lack in would completely aefine the form being printed. It has
been changed to provide anctiher wav of saving forms. It ciffers
frem 8B in that it outputs files in 28CII  that can then be
edited indepedently of IXTPAC. Its disadvantage is that it

~

cannot re used to store all dicticnary entries brut only those
composed completelvy of text. “ren used in conjunction with the
PAP rrinitive the form bLeinc nrinted can he outnut to anv device
or file trat can take 28CTII text,

FR This primitive is not implemented in TYTRAC.
e Tt has heen changed tc conform with the idea of meta strinas and
no loncer chanaes the end of input meta character.

™M,TT Their functions are handled bv the TXTPAC primitive mp,

D2A,DD Thev now onerate o

=N

3w

w3

thin established rnrotection levels

LM It has been modified to give cptions on vhat classes of entries
should be listed.

For more detailed descriptiocns of the new functions of the abcve
primitives the user should refer to section 3.




5. - Mrpendix

5.1 I'rror “eesaces
5.1.1 Tarmat

Trror necsacos have the forr:
* % PDAR rmacany
pis : . T
PE(TUNCTION, AL, M0 03) 7
"There 72 is the rrelalle arcurent that cause the error

5.1.2 Error Tvnes

D Dictionary oriented
P Protecticn oriented
S Syntax oriented
I Input-cutput criented
Code ! lessage ! Severity
Dl I NAME NOT DEFINID ! 7
D2 I MO PORM ASSCCIATED WITH NAME ! 23
D3 ! DICTIONARY ENTRY NOT CREATED BY €SB CR LB ! 21
D4 ! MOT A CHRARACTER CLASS ! 23
D5 ! SFCMENT GAP IMN WRONG ORRER ! 23
! 1
Pl ! PRPOTECTED AGAIVGE™ CPGMEPMTATION ! 15
P2 I PROTLCTED ACRINMET PEDFETTINITIONM ! 15
P3 ! PROTECTED ACATIVST NFLETICN ! 15
] 1
sl 1 MISSING ANRCUMENTC ! 3
e2 ' UMACCFPT™ARTF PPREUMENTS ! 27
! ‘ 1
Tl. ! PITLF MNOT FOUMD ! 35
12 ! Mo STUCHE PROJTTCT PROGRAMMER MIIMEBTD ! 35
I3 ! TIT.E RIAD DPOTROTED ! 35
T4 ! TLITCAL FILL MAMD ! 35
I5 ! PILE WRITE PROTECTED ! 35°
I¢ ! TILF VI8 BLIVG MODIFIEDR ! 35
17 I DEVICE MNOT AVAILZDIF A ! 35
I8 ! OUTPUT PRROR - IMPROPEP MODE ! 35
19 ! I1PUT LREROR - DEVICLE DETLCYLD LPPOR ! 35
I10 ! INPUT ERROR - DATA LRROR 1 35
I11 ! IIPUT LERCR - LLOCE TGO LATCLE ! 35
I12 1. I'RROR SY.mL. O TILE NI EPLCIPICATION o 35






