Appendix H: HLA Compile-time Functions

HLA Compile-Time Functions

Appendix H

=

S

n

H.1  Conversion Functions

The cowersion functions translate data from one format to anotker example, functions in this
group can covert intgyers to strings or strings to igers. These routines pwide the compile-time equé-
lent of the HLA Standard Library CONV module.

The compile-time corersion routines are unusual in the set of compile-time functionainasfthg do
not require a leading "@" symbol. Instead, theveosion routines use the names ofesal of the hilt-in
data types.The following table describes each of these functions:

Table 1: Compile-Time Data Corversion Functions
Function Parameterd Description
boolean boolean(constExpr) If constExpr is numeric, this function return
false for zero and true foryaother alue. for
ConstExpr can be a beol characters, "t" or "f" returns true al$e
ean, intger, characteror | (respectrely), arything else is an errorfFor
string operand. strings, the operands must be "true" alsé"
(else an error occurs)Yhe boolean function
returns booleanalues unchanged and retur
an error for ay other type.
int8 XXXX{ constExpr) These functions will corert their operand to
; the specied data typeThese functions gen
Int16 Note:xxxxrepresents one erate an error if the resultinghae will not ft
int32 of the function names to| in the specid data type (e.g., int8(-1000)
the left. will generate an error). Note that HLA trea
uns8 byte word, and dvord functions identically to
unsi6 constExprcan be an unsg§ uns16 anduns32(respectiely).
constant pression that
uns32 evaluates to a numeric, | For boolean operands, true returns one and
byte characterboolean, or false returns zero.
string operand.
word If the operand is a reahlue, then these func
tions truncate thealue to obtain the corre
dword P
sponding intger return alue.
For character operands, these function retu
the correspondingSCIl code of the charac
ter.
For string operands, the string must begale
sequence of characters that form a decimal
number
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Function Parameterd Description
real32 XXXXXX constEXxpr) These functions carert their speciéd oper
and to the corresponding realwe. These
real4 Note: Xxxxxxxre ts | functi tint dstotheec
: presents | functions cowmert integer operands to the cor
real80 one of the function namesresponding realalue. If the operand is a
to the left. string epression, it must be akd sequence
of characters that corresponds to an HLA
constExprcan be ayn floating point alue. These functions coert
constant gpression that | that string to the corresponding realue.
evaluates to a numeric o
string operand.
char char(constExpr) If the parameter is an irger \alue, this fune
tion returns the character with tR&CI|
constExpmust be a posi| code. If the parameter is a string, this functi
tive intgger \alue, a char | returns the fist character of that string. If th
acter or a string. operand is a charactehis function simply
returns that characteale.
string string(constExpr) This function returns the string representation
of the specid parameterFor real \alues,
constExprcan be ayn this function returns the scientifnotation
legal constant data type.| format for the alue. Br boolean epressions,
this function returns thealue "true" or
"false". for character operands, this functid
returns a string containing the single charag
specifed as the operand.oFinteger parame
ters, this function returns a string containin
the decimal equalent of that alue. fr char
acter set operands, this function returns a
string listing all the characters in the charac
set. If the operand is a stringpeession, this
function simply returns that string.
cset cset(constExpr) This function returns a character set contai
ing the characters speeifi by the operand. |
constExprcan be a char | the operand is a charagtdren this function
acter string, or a cset. returns the singleton set containing that sin
character If the operand is a string, this fun
tion returns the union of all the characters i
that string. If the operand is a character se
this function returns that character set.
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Table 1. Compile-Time Data Corversion Functions

Function Parameterd Description

text text( constExpr) This function taks the same parameters as the
string function. Instead of returning a string
constExprsame as for | constant, haever, this function gpands the
string. text in-line at the point of the functiorlhis
function is equalent to the@text function.

@odd @odd(constExpr) This function returns true if the irger oper
and is an odd numhet returns &lse other
constExpmust be an wise.

integer \alue.

a. Integer operands can be any ofithigX, unsXX, bytevord, or dwordtypes.

Internally HLA generally maintains all numeric constamtiues asnt32, uns32, dwat, or real8Q
Therefore, it is unlikly that you wuld want to use thént8, intl6, uns8, unsl6eal32,or real64 com
pile-time functions in your program unless yoant/to force an error if aalue is out of range.

Of these cowersion functions, thetring function is, perhaps, the most useful. Mamompile-time
functions and statements accept only string operayvmis.can use thstring function to translate other data
types to a string in a situation where you wish to use one of these other data tgpezaniple, the
#ERROR statement only ales a single string parameteHowever, you can construct complerror mes
sages by using the string concatentation operator ("+") witkttimg function, e.g.,

#error( "Constant value i32=" + string(i32) + " and that is out of range" )

H.2  Numeric Functions

These functions prade common mathematical functions. Rememberse functions compute their
values at compile-timeTheir parameters are constants and tlieturn constantalues. These functions are
not useable withariables at run-time. See the HLA Standard Library for comparable functions you can call
from your assembly language programs whilg @@ running.

Table 2: Numeric Compile-Time Functions

Function Parameterd Description
@abs @abs(constExpr) Returns the absolutalue of the parameter
The return type is the same as the parameter
constExpmust be a type.
numeric \alue.
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Table 2: Numeric Compile-Time Functions

Function Parameterd Description
@byte @byte(Expr, select) This function &acts the spec#éd byte from

the value ofExpr as selected via theelect

Exprmust be a 32-bit parameter If selectis zero, this function

ordinal expression, a real returns the L.O. byte, higheales for select

expression (32, 64, or 80 return the corrsponding higherder bytes of

bits), or acsetexpres the object.

sion.

Note that HLA usually ends literal con
selectmust be less than | stants to the Igest representation possible,
the size oExpr’'s data e.g., HLA treats 1.234 as a real8ue. Use
type. coercion to change this, if necessary (e.g.

@byte(real32(1.234),3))

@cell @ceil(constExpr) If the parameter is an irger \alue, this fune
tion simply cowerts it to a realalue and
constExpmust be a returns that &lue. If the parameter is a real
numeric \alue. value, then this function returns the smallest
integer \alue lager than or equal to the
parametes \alue (i.e., this function rounds g
real \alue to the nd highest intger if the
real \alue contains a fractional part).
@cos @cos(constExpr) This function returns the cosine of the spegi
fied parameteralue.
constExpmust be a
numeric \alue press
ing an angle in radians.
@exp @exp( constExpr) This function returre raised to the speaci
power.
constExpmust be a
numeric \alue.
@floor @floor( constExpr) This function returns the Igest intger \alue
that is less than or equal to the numealue
constExpmust be a passed as a paramet@or positve real nurm
numeric \alue. bers this is equalent to truncation (for -
tive numbers, it roundswards negative
infinity).
@log @Ilog(constExpr) This function computes the natural (b&se
logarithm of its operand.
constExpris a non-nga-
tive numeric alue.
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Table 2: Numeric Compile-Time Functions

Function Parameterd Description

@logl10 @log10(constExpr) This function computes the base-10dog
rithm of its operand.

constExpris a non-nga-
tive numeric alue.

@max @max(list ) This function returns the maximum of a set
of numeric alues. The \alues in the list
listis a list of tvo or must all be the same type.

more comma separated
numeric gpressions.

@min @min(list) This function returns the minimum of a set of
numeric \alues. The \alues in the list must
listis a list of tvo or all be the same type.

more comma separated
numeric gpressions.

@random @random(ntExpr) This function returns a pseudo-random Aum
ber between zero amatExpr-1. Currently
intExpr must be a posi | HLA uses the random function pided by
tive integer \alue. the C standard library; so doekpect a high
quality random number generator here. In
particulay if intExpris a small alue, the
quality of the random number generator is
very low.

@randomize @randomize(ntExpr) This function attempts to "randomize" the
random number generator sedden it
intExpr must be a posi | returns a random number between zero and
tive integer \alue. intExpr-1. You should not call this function
multiple times in your sourceldi

@sin @sin(constExpr) This function returns the sine of the spedfi
parameter &lue.

constExpmust be a
numeric \alue &press
ing an angle in radians.

@sqgrt @sqrt( constExpr) This function returns the square root of the
specifed operandalue.
constExpm ust be a
non-ngative numeric
value.
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Table 2: Numeric Compile-Time Functions

Function Parameterd Description

@tan @tan(constExpr) This function returns the tangent of the speci
fied parameteralue.
constExpmust be a
numeric \alue &press
ing an angle in radians.

a. Numeric parameters aregX, unsX, byte, word, dwordy realX values.

H.3 Date/Time Functions

The Date/Tme compile-time functions return strings holding the current date and time.

Table 3: HLA Compile-Time Date/Time Functions

Function Parameters Description

@date @date This function returns a string specifying the-cur
rent date.This string typically tak&s the form
"year/month/day", e.g., "2000/12/31".

@time @time This function returns a string specifying the-cur
rent time. This string typically taks the form
"HH:MM:SS xM" (x=A or P).

H.4 Classification Functions

These functions test a character or string to see if the characters belong to a certain class (e.g., alpha
betic characters)This functions return true oalse depending upon the result of the comparison.

If the operand is a characteqeession, these functions return true if that character belongs to the spec
ified class. If the operand is a string, these functions return true if all characters in the string belong to the
specifed class.

Also see the HLA Compiledine Rattern Matching Functions for somefdient vays to test characters
in a string. Remembgethese are compile-time functionshe HLA Standard Library contains comparable
routines for use at run-time in your programs. See the HLA Standard Library documentation for more
details.
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Table 4: HLA Compile-Time Character Classifcation Functions.

Function Parameters Description

@isalpha @isalpha(onstExpr) This function returns true if the charac
ter operand is an alphabetic character
constExpmust be a character
or a string gpression. If the parameter is a string, this function
returns true if all characters in the string
are alphabetic.

@isalphanum| @isalphanum¢onstExpr) This function returns true if the chara¢
ter operand is an alphanumeric charac
constExpmust be a characterter.
or a string gpression.
If the parameter is a string, this function
returns true if all characters in the string
are alphanumeric.

@isdigit @isdigit(constExpr) This function returns true if the charac
ter operand is a decimal digit characts

3%
=

constExpmust be a character

or a string gpression. If the parameter is a string, this function
returns true if all characters in the string
are digits.
@islowver @islower(constExpr) This function returns true if the chara¢

ter operand is aVeer case alphabetic
constExpmust be a character character

or a string gpression.
If the parameter is a string, this function
returns true if all characters in the string
are laver case alphabetic characters.

@isspace @isspace¢onstExpr) This function returns true if the charac

ter operand is a space charatter
constExpmust be a character

or a string Bpression. If the parameter is a string, this function
returns true if all characters in the string
are spaces.
@isupper @isupperconstExpr) This function returns true if the charac

ter operand is an upper case alphabeti
constExpmust be a character character
or a string gpression.

c

If the parameter is a string, this function
returns true if all characters in the string
are upper case alphabetic characters

Beta Draft - Do not distribute © 2001, By Randall Hyde Pagel499



AppendixH

Table 4: HLA Compile-Time Character Classiftation Functions.

Function

Parameters

Description

@isxdigit

@isxdigit(constExpr)

constExpmust be a characte
or a string gpression.

This function returns true if the charac

ter operand is a kadecimal digit char
racter {0-9, a-fA-F}.

If the parameter is a string, this functig
returns true if all characters in the strir
are hegadecimal digits.

n
19

a. "Space" means any white space character. This includes tabs, newlines, etc.

H.5 String and Character Set Functions

The following functions preide a \ery paverful set of string manipulation functions to the HLA com
pile-time languageThese functions let you easily maniipulate date fikacro parameters andttefend

text blocks.

Rememberthese are compile-time functionshe HLA Standard Library contains comparable routines
for use at run-time in your programs. See the HLA Standard Library documentation for more detalils.

The @etract function behzes a little diferently than thecs.etract function in the HLA Standard
Library. @etract does not actually rem@the speciéid character from the character seéei this in mind
if you use both @sdract andcs.&tract frequently

Table 5: HLA Compile-Time String Functions

Function

Parameters

Description

@delete

@delete(strExpr, start, len)

StrExpr must be a stringcgression. len characters renved starting at

startandlen must be posie integer | character in the string is at posit

expressions.

2, 3) returns the string "He".

This function returns a string con
sisting of the strExpr parameter with

positionstartin the string.The frst

zero. Therefore, @delete( "Hello"

iof

—
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Table 5: HLA Compile-Time String Functions

Function Parameters Description
@extract @extract(csetExpr) This function returns an arbitrary
character from the speafi charac
csetExpmust be a character setlie. | ter set. Note that this function does
not remae that character from the
set. You must manually renve the
character if you do notant the ngt
call to @eatract (with the same
parameter) to return the same char
acter e.g.,
val
C := @etract( someSet );
someSet := someSet - {c};
@inde @inde( strExps start, fndStr) This function searches for the string
specifed byfindStrwithin thestr-
strExprandfindStrmust be string Expr string starting at character
expressions. positionstart If this function fnds
the string, it returns the ingénto
start must be a non-gative integer strExprwhere it locatedindStr If it
value. does not fid the string, it returns -1.
@insert @insert(destStrstart, strblns) This function returns a string con
sisting of the combination of the
destStrandstrTolns must be string destStrandstrTolnsstrings. This
expressions. function insertstriolnsinto destStr
at the position specédd bystart
start must be a non-gative integer
expression.
@length @length(strExpr) This function returns the length of
the specitd string as an inger
StrExprmust be a stringx@ression. result.
@Ilowercase | @lowercase§trExpr, start) This function translates all charac

strExprmust be a stringx@ression.

start must be a non-gative integer
expression.

ters from positiorstartto the end of
the string to laver case (if the were
previously upper case alphabetic
characters).
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Table 5: HLA Compile-Time String Functions

strExprmust be a stringx@ression.

start andlen must be non-rgative
integer \alues.

of len characters (the "substring")
starting at positiostartin thestr-
Expr string.

Function Parameters Description
@rinde @rinde( strExpr, start, findStr) This function searches bacévds to
find the last occurrence of the string
strExprandfindStrmust be string specifed byfindStrwithin thestr-
expressions. Expr string. This function will only
search back to positistart. If this
start must be a non-gative integer function finds the string, it returns
value. the index into strExprwhere it
locatedfindStr If it does not fd the
string, it returns -1.
@strbrk @strbrk(strExpr start, csetExpj Starting at positiostart within str-
Expr, this function searches for the
strExprmust be a stringx@ression. | first character aftrExprthat is a
member of thesetExprcharacter
start must be a non-gative integer set. It returns -1 if no such chafac
expression. ters eist.
csetExpmust be a character set
expression.
@strset @strsetcharExpr len) This function returns the string cor
sisting oflen copies ofcharExpr
charExprmust be a charactealue. concatenated together
len must be a non-igative integer
value.
@strspan @strspan6trExpr start, csetExpy Starting at positiostart within str-
Expr, this function searches for the
strExprmust be a stringx@ression. | first character adtrExprthat is not a
member of the&setExprcharacter
start must be a non-gative integer set. It returns the length of the string
expression. if all remaining characters are in the
specifed character set.
csetExpmust be a character set
expression.
@substr @substrstrExpr start, len) This function returns the sequence
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Table 5: HLA Compile-Time String Functions

Function

Parameters

Description

@tokenize

@tokenize(strExpt start, Delims,
Quotes)

StrExprmust be a stringx@ression.

start must be a non-gative integer
value.

DelimsandQuotesmust be character

set epressions.

This function returns an array of
strings consisting of theavious sub
strings instrExprobtained by sepa
rating the substrings using the
Delimscharacter set.

This "lexical scan" operation lgins
at positionstartin strExpr. The
function frst skips eer all charae
ters inDelimsand the collects all
characters until it fids another
delimiter character from theelims
set. It repeats this process, addin
each scanned string to the array it
returns, until it reaches the end of]
the string.

The fourth paramete@Quotes speci
fies special quoting characteiBp-

ically, this character set is the empty

set. Havever, if it contains a charag
ter, then that character is a quote

character and all characters between

two occurrences of the quote symbol

constitute a single stringyen if

delimiters appear within that string|.

Typical characters in th@uotes
character set ould be apostrophes
or quotation marks. If "(", "[", or
"{" appears in th&Quotesset, then
the corresponding closing symbol
must also appear and &rkize uses

the pair of quote objects to surround

a quoted item.

This function is unusual insaf as it
returns an array constant as its
result. Typically you would assign
this to aVAL or CONST object so
you can @in access to the inddual
items in the arrayTo determine the
number of elements in this arrase
the @elements function.
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Table 5: HLA Compile-Time String Functions

Function Parameters Description
@trim @trim( strExpr) This function returns the speeil
string operand with leading and
strExprmust be a stringxpression. trailing spaces renved.
@uppercase | @uppercasegtrExpr) The function returns a cgpf its
string operand with anlower case
StrExprmust be a stringx@ression. | alphabetic characters ogrted to
upper case.

H.6  Pattern Matching Functions

The HLA compile-time language prides a lage set of pattern matching functions similar to the
run-time functions \ailable in the RTTERNS.HHF module of the HLA Standard Libraryhese pattern
matching functions, combined with the string processing functions of thiepsesection, pnide you with
the ability to write your wn scanners and parsers (i.e., compilers) within the HLA compile-time language.
Indeed, one of the primary purposes of the HLA compile-time language is to lexpandethe HLA lan
guage to suit your need3he pattern matching functions, along with macrosyigdethe backbone for this
capability in HLA.

Note that there are some pretty seriousetkhces between the HLA compile-time pattern matching
functions and the routines in thATPTERNS.HHF module. Perhaps the biggededénce is thedtct that the
compile-time functions do not support backtracking while the run-time routines attuné&tely it is not
that dificult to simulate backtracking on youwio within the compile-time language.

Another diference between the comile-time functions and their run-time counterparts is the parameter
list. The compile-time functions typically @ a couple of optional parameters that let yxttaet informa
tion about the pattern match if itas successful. Consigdéor a moment, the @matchStr function:

@matchStr( Str, tstStr )

When you call this function using the syntaxadhis function will return true if the string@ression
Strbegins with the sequence of characters foungt@tr It returns &lse otherwise. Nwo consider the fol
lowing invocation:

@atchStr( Str, tstStr, renainder )

This call to the function also returns truesif begins with the characters found in tts¢Strstring. |If
this function returns true, then this function also copies the remaining charactes (i.e., those cha&icters in
that following thetstStrcharacters at the gmning of Str) to theremainderVAL object. If @matchStr
returns &lse, the alue ofremainderis undefned (with the singlexeeption noted belg).

It is perfectly lgal to specify the same string as e andremaindermparameters. ¢ example, con
sider the folleving invocation:

@matchStr( str, "Hello ", str )

If str begins with the string "Hello " then this function will return true and regatevalue with the string
containing all characters beyond the sixth character of the stristy.dtfes not begin with "Hello " then this
function does not modifgtr’s value.

Most of the HLA compile-time pattern matching functions also allow a second optional parameter.
Consider the following invocation of the @oneOrMoreCset function:
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@neQ MoreGset ( str, {"0"..79}, renainder, natched )

If this function returns true it will copied the sequence of characters atghmniog ofstr that are members
of the specified character set (i.e., digits) torttegchedvAL object. This function returns all characters
beyond the digits in theemaindeVAL object. If this function returns false, theemainderand matched
will contain undefined values and this function will not affgct

H.6.1

String/Cset Pattern Matching Functions
Among the most useful of the pattern matching functions are those that checking the leading characters

of a string to see if tlyeare members of a particular character §éte following rich set of functions pro
vides this capability in the compile-time language.

Table 6: HLA Compile-time Cset Rattern Matching Functions

Function Parameters Description
@peekCset @peekCsetsétr, cset, em, mathed) This function returns true
if the first character aftr
str must be a stringxpression. is a member ofset it
csetmust be a character sajpeession. returns &lse otherwise.

remandmatdedare optional ayjuments If remis present, this func
(both are optional,ut if matdedis present,| tion copiesstrto remupon
remmust also be present). return. Ifmatdedis

The types ofemandmattedare irrel@ant | present and the function
but they must beVAL objects. This func returns true, this function
tion stores a result into theseawbjects. | stores a copof the frst
character into thenatded
VAL object. The \alue of
matdedis undefined if
this function returnsdise.
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Table 6: HLA Compile-time Cset Rattern Matching Functions

14

Function Parameters Description
@oneCset @oneCsetstr, cset, em, matbed) This function returns true
if the first character astr
str must be a stringxpression. Is @ member ofset it
csetmust be a character sepeession. returns &lse otherwise.
remandmatdedare optional gjuments If remis present, this fuRc
(both are optional, Wi if matdedis present,| tion copies all characters
remmust also be present). of str beyond the fist char
The types ofemandmatdedare irrel&ant | acter toremupon return.
but they must beVAL objects. This fune If mathedis present and
tion stores a result into theseawbjects. | the function returns true,
this function stores a cgp
of the frst character into
thematdhedVAL object.
The \alue ofmatdedis
undefned if this function
returns &lse.
@uptoCset @uptoCsetétr, cset, em, mathed) This function copies all
characters up toub not
str must be a stringxpression. including, a single charac
csetmust be a character sepeession. ter from thecsetparame
ter. If thestr parameter
remandmatdedare optional ayjuments does not contain a charag
(both are optional, Wi if matdedis present,| ter in the cset set, this
remmust also be present). function returnsdlse. Ifit
The types ofemandmatdedare irrel@ant | succeeds, and the matched
but they must beVAL objects. This fune parameter is present, it
tion stores a result into theseawbjects. | copies all characters it
matches to thenatded
parameter and it copies a|
remaining characters to the
remparameter (if present).
@zeroOrOneCset | @zeroOrOneCseffr, cset, em, matbhed) | This function alvays
returns true.This function
str must be a stringx@ression. copies the single character
csetmust be a character sefpeession. it matches (if ap) to the
matdedstring and an
remandmatdedare optional yuments remaining characters in the
(both are optional,ut if matdedis present,| string to theeemobject
remmust also be present). (assumingemand
The types ofemandmattedare irrel@ant | mathedappear in the
but they must beVAL objects. This func parameter list).
tion stores a result into theseawbjects.
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Table 6: HLA Compile-time Cset Rattern Matching Functions

Function Parameters Description
@exactlyNCset @exactlyNCset(str, cset, n,em, mathed) | This function returns true
if the firstn characters of
str must be a stringxpression. str are members afset
csetmust be a character sejeession. The character at position
n+1 must not be a member
n must be a non-igative integer \alue. of cset

remandmatdedare optional yuments If this function returns
(both are optional,ut if matdedis present,| true, it copies therstn
remmust also be present). characters ao$tr to

The types ofemandmatdedare irrel@ant | matdhedand copies an
but they must beVAL objects. This func remaining characters to
tion stores a result into theseawbjects. | rem(assumingemand
matdedare present).

@firstNCset @firstNCset(str, cset, n,em, matbed) This function returns true
if the firstn characters of
str must be a stringxpression. str are members afset
csetmust be a character sejpeession. The character at position
n+1 may or may not be a
n must be a non-igative integer \alue. member ottset

remandmatdedare optional yuments If this function returns
(both are optional,ut if matdedis present,| true, it copies therstn
remmust also be present). characters ao$tr to

The types ofemandmatdedare irrel@ant | matdhedand copies an
but they must beVAL objects. This func remaining characters to
tion stores a result into theseawbjects. | rem(assumingemand
matdedare present).
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Table 6: HLA Compile-time Cset Rattern Matching Functions

[

Function Parameters Description
@nOrLessCset @nOrLessCsettr, cset, n,em, mathed) | This function avays
returns trueThis function
str must be a stringxpression. matches up to theréitn
csetmust be a character sepeession. characters otr are mem
bers ofcset The character
n must be a non-igative integer \alue. at positionn+1 may or
may not be a member of
remandmatdedare optional yuments cset
(both are optional,ut if matdedis present,
remmust also be present). If this function returns
The types ofemandmatdedare irrel@ant | true, it copies the matchin
but they must beVAL objects. This func (up ton) characters oftr
tion stores a result into theseawbjects. | to matdedand copies gn
remaining characters to
rem(assumingemand
matedare present).
@nOrMoreCset @nOrMoreCsetétr, cset, n,em, matbed) | This function returns true

str must be a stringxpression.
csetmust be a character sejpeession.

n must be a non-igative integer \alue.

remandmatdedare optional yuments
(both are optional,ut if matdedis present,
remmust also be present).

The types ofemandmattedare irrel@ant
but they must beVAL objects. This func
tion stores a result into theseawbjects.

if it matches at least
characters fronstr in cset.

If remandmatdedappear
in the parameter list, this
function will copy all char
acters it matches to
matdedand cop ary
remaining characters into
rem
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Table 6: HLA Compile-time Cset Rattern Matching Functions

at

Function Parameters Description
@nToMCset @nToMCset(str, cset, n, m,am, matbed) | This function returns true
if there are at leastchar
str must be a stringxpression. acters incsetat the bgin-
csetmust be a character sejeession. ning ofstr. If remand
matdedare present, this
n andm must be non-rgative integer \val- | function will copy all the
ues. characters it matches (up
to the ni position) into
remandmatdedare optional gjuments the matdedstring and
(both are optional, Wt if matthedis present, copy ary remaining char
remmust also be present). acters into theemstring.
The types ofemandmatdtedare irrel@ant | The character at position
but they must beVAL objects. This fune m+1 may or may not be a
tion stores a result into theseawbjects. | member otset
@exactlyNToMC- | @ExactlyNDMCset(str, cset, n, m,eam, This function returns true
set matded) if there are at leastchar
acters ircsetat the bgin-
str must be a stringx@ression. ning ofstr. If remand
csetmust be a character sefpeession. matdedare present, this
function will copy all the
n andm must be non-rgative integer \al- | characters it matches (up
ues. to the ni" position) into
thematdedstring and
remandmatdedare optional yuments copy ary remaining char
(both are optional,ut if matdedis present,| gcters into theemstring.
remmust also be present). If this function matchem
The types ofemandmatdedare irrel@ant | characters, the character
but they must beVAL objects. This func positionm+1 must not be
tion stores a result into theseawbjects. | 3 member oEsetor else
this function will return
false.
@zeroOrMoreCset| @zeroOrMoreCse#tr, cset, em, mathed | This function alvays

)

str must be a stringxpression.
csetmust be a character sefeession.

remandmatdedare optional gjuments
(both are optional, Wt if matdedis present,
remmust also be present).

The types ofemandmatdedare irrel@ant
but they must beVAL objects. This fune
tion stores a result into theseawbjects.

returns true. Ifemand
matdedare present, this
function will copy all char
acters from the lzggnning
of str that are members of
csetto thematdedstring.
It will copy all remaining
characters to theem
string.
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Table 6: HLA Compile-time Cset Rattern Matching Functions

Function

Parameters

Description

@oneOrMoreCset

@OneOrMoreCse#tr, cset, em, matbhed)

str must be a stringxpression.
csetmust be a character sejeession.

remandmatdedare optional gjuments
(both are optional, Wt if matdedis present,
remmust also be present).

The types ofemandmatdedare irreleant
but they must beVAL objects. This fune
tion stores a result into theseawbjects.

This function returns true
if the first character afet
Is a member ofset If rem
andmatdedare present,
this function will coyy all
characters from the gin-
ning of str that are mem
bers ofcsetto thematded
string. It will copy all
remaining characters to the
remstring.

H.6.2 String/Character Pattern Matching Functions

Though not abays as useful as the character set pattern matching functions, the HLA compile-time
character matching functions are moricent than the character set routines when matching single charac

ters.

Table 7: HLA Compile-time Character Matching Functions

Function

Parameters

Description

@peekChar

@peekCharétr, char, rem, mathed)

str must be a stringx@ression.
char must be a charactexmression.

remandmatdedare optional guments
(both are optional,ut if matdedis present,
remmust also be present).

The types ofemandmatdedare irreleant
but they must beVAL objects. This function
stores a result into thesedwbjects.

This function returns true
if the first character oftr
is equal tachar. If rem
andmathedare present
and this function returns
true, it also returnstrin
remandchar in matded
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Table 7: HLA Compile-time Character Matching Functions

v

C

Function Parameters Description
@oneChar @oneCharétr, char, rem, matbed) This function returns true
if the first character astr
str must be a stringx@ression. is equal tachar. If rem
char must be a charactexmression. andmatdedare present
and this function returns
remandmatdedare optional gjuments true, it also returns all the
(both are optional,ut if matdedis present, | characterstr beyond the
remmust also be present). first character inemand
The types ofemandmatdedare irreleant | char in matdhed
but they must beVAL objects. This function
stores a result into thesedwbjects.
@uptoChar @uptoChartr, char, rem, mathed) This function returns true
if the char exists some
str must be a stringx@ression. where instr. If remand
char must be a charactexmression. matdedare present and
this function returns true,
remandmatdedare optional gjuments it also returns, imem all
(both are optional,ut if matdedis present, | the characters istr start
remmust also be present). ing with the frst instance
The types ofemandmatdedare irreleant | of char. It also returns all
but they must beVAL objects. This function | the characters up touyb
stores a result into thesedwbjects. not including) the fist
instance othar in
matded
@zeroOrOneChan @zeroOrOneChastr, char, rem, mathed) This function alvays

str must be a stringx@ression.
char must be a charactexgression.

remandmatdedare optional yuments
(both are optional, Wt if matdedis present,
remmust also be present).

The types ofemandmatdedare irrel@ant
but they must bevAL objects. This function
stores a result into thesedwbjects.

returns true. Ifemand
matdedare present, it
setsmatdedto the
matched string (i.e., an
empty string or the single
characterchar) and it sets
remto the characters afte
the matched character
value (the whole string if
the frst character oftr is

not equal tahar).
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Table 7: HLA Compile-time Character Matching Functions

Function Parameters Description
@zeroOrMore @zeroOrMoreChargtr, char, rem, mathed) | This function alvays
Char returns true. If thefst

str must be a stringx@ression. character oétr does not
char must be a charactexm@ession. matchchar, then this
function returns the empty
remandmatdedare optional gjuments string inmatdedand it
(both are optional,ut if matdedis present, | returnsstrinrem If str
remmust also be present). begins with a sequence of
The types ofemandmatdedare irreleant | characters all equal to
but they must beVAL objects. This function | char, then this function
stores a result into thesedwbjects. returns that sequence in
matdedand it returns the
remaining characters in
rem
@oneOrMoreChar @oneOrMoreChargtr, char, rem, matbed) | This function returns true
if the first character istr
str must be a stringx@ression. is equal tachar; other
char must be a charactexm@ession. wise it returnsdlse.
remandmatdedare optional gjuments If this function returns
(both are optional,ut if matdedis present, | true, it copies all leading
remmust also be present). occurrences ofhar into
The types ofemandmatdedare irreleant | matched and grnremain
but they must be/AL objects. This function | ing characters frorstr
stores a result into thesedwbjects. intorem
@exactlyNChar @exactlyNChar(str, char, n, em, matbed) | This function returns true

str must be a stringx@ression.
csetmust be a character sefpeession.

n must be a non-igative integer \alue.

remandmatdedare optional yuments
(both are optional, Wt if matdedis present,
remmust also be present).

The types ofemandmatdedare irrel@ant
but they must bevVAL objects. This function
stores a result into thesedwbjects.

if the firstn characters of
str all matchchar. The

n+1" character must not
be equal to char

If this function returns
true, it returns a string of
copies ofchar in matthed
and all remaining charac
ters (positiom and
beyond) inrem
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Table 7: HLA Compile-time Character Matching Functions

Function Parameters Description
@firstNChar @firstNChar(str, char, n, em, mathed) This function returns true
if the firstn characters of
str must be a stringx@ression. str all matchchar. The
csetmust be a character sefpeession. n+1t" character may or
may not be equal to char
n must be a non-igative integer \alue.
If this function returns
remandmatdedare optional @uments true, it returns a string of
(both are optional,t if matcedis present, | copies ofchar in matched
remmust also be present). and all remaining charac
The types ofemandmatdedare irreleant | ters (positiom and
but they must bevAL objects. This function | pheyond) inrem
stores a result into thesedwbjects.
@nOrLessChar @nOrLessChargtr, char, n, em, mathed) This function returns true
as long astr begins with
str must be a stringx@ression. n or fewer (including
csetmust be a character sefpeession. zero) copies othar. It
fails if str begins with
n must be a non-igative integer \alue. more tham copies of
char.
remandmatdedare optional yuments
(both are optional,ut if matdedis present, | If this function returns
remmust also be present). true, it returns a string, in
The types ofemandmatdedare irreleant | matdied containing all
but they must beVAL objects. This function | copies ofchar that appear
stores a result into thesedwbjects. at the bginning ofstr. It
returns all remaining char
acters imem
@nOrMoreChar | @nOrMoreCharétr, char, n, em, matbed) | This function returns true

str must be a stringx@ression.
csetmust be a character sefpeession.

n must be a non-igative integer \alue.

remandmatdedare optional yuments
(both are optional, Wt if matdedis present,
remmust also be present).

The types ofemandmatdedare irrel@ant
but they must beVAL objects. This function
stores a result into thesedwbjects.

if strbegins with at least
copies ofchar. It returns
false otherwise.

If this function returns
true, then it returns the
leading characters that
matchchar in matded
and all follaving charae
ters inrem
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Table 7: HLA Compile-time Character Matching Functions

Function Parameters Description
@nToMChar @nToMChar(str, char, n, m, em, mathed) | This function matches §n
string that has at least
str must be a stringx@ression. copies ofchar at the
csetmust be a character sefpeession. beginning of str It will
match up tan copies of
n andm must be non-rgative integer \alues. | char. The character at
positionm+1 may be
remandmatdedare optional uments equal tochar, but this
(both are optional,ut if matdedis present, | function will not match
remmust also be present). that characterlf this
The types ofemandmatdedare irreleant | function returns true, it
but they must bevVAL objects. This function | returns the string of
stores a result into thesedwbjects. matched characters in
matdedand ay remain
ing characters irem
@exactlyNToM- @exactlyNToMChar(str, char, n, m, em, This function matches gn
Char matdied) string that has at least

str must be a stringx@ression.
csetmust be a character sefpeession.

n andm must be non-rgative integer \alues.

remandmatdedare optional uments
(both are optional,ut if matdedis present,
remmust also be present).

The types ofemandmatdedare irrel@ant
but they must beVAL objects. This function
stores a result into thesedwbjects.

copies ofchar at the
beginning of str It will
match up tan copies of
char. The character at
positionm+1 must not be
equal tochar. If this funce

tion returns true, it returns

the string of matched
characters imatthedand
ary remaining characters
inrem

D

H.6.3 String/Case Insenstive Character Pattern Matching Functions

HLA provides two sets of character matching routines: theipres section described the standard char
acter matching routines, this section presents the case insewmsitions of those same routines.
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Table 8: HLA Compile-time Case Insensitie Character Matching Functions

Function Parameters Description
@peekiChar @peekiCharétr, char, rem, mathed) Case insensite \ersion
See @peekChar for details. of @peekChar See
@peekChar for details.
@oneiChar @oneiCharétr, char, rem, mathed) Case insensite ersion
See @oneChar for details. of @oneChar See
@oneChar for details.
@uptoiChar @uptoiChar(str, char, rem, mathed) Case insensite version
See @uptoChar for details. of @uptoChar See
@uptoChar for details.
@zeroOrOneiChar| @zeroOrOneiChargtr, char, rem, mathed) Case insensite ersion
See @zeroOrOneChar for details. of @zeroOrOneChar
See @zeroOrOneChar
for details.
@zeroOrMorei @zeroOrMoreiChargtr, char, rem, matbed) | Case insensite version
Char See @zeroOrMoreChar for details. of @zeroOrMoreChar
See @zeroOrMoreCha
for details.
@oneOrMoreiChar| @OneOrMoreiCharsgtr, char, rem, mathed) | Case insensite version
See @OneOrMoreChar for details. of @OneOrMoreChar
See @OneOrMoreChat
for details.
@exactlyNiChar @exactlyNiChar(str, char, n, em, mathed) Case insensite \ersion

See @ractlyNChar for details.

of @exactlyNChar See
@exactlyNChar for
details.

@firstNiChar

@firstNiChar(str, char, n, em, mathed)
See @fistNChar for details.

Case insensite wersion
of @firstNChar See
@firstNChar for details.

@nOrLessiChar @nOrLessiCharstr, char, n, em, mathed) Case insensite ersion
See @nOrLessChar for details. of @nOrLessCharSee
@nOrLessChar for
details.
@nOrMoreiChar | @nOrMoreiCharétr, char, n, em, mathed) | Case insensite version
See @nOrMoreChar for details. of @nOrMoreChar See
@nOrMoreChar for
details.
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Table 8: HLA Compile-time Case Insensitte Character Matching Functions

Function Parameters Description
@nToMiChar @nToMiChar(str, char, n, m, em, mathed) | Case insensite version
See @nd®MChar for details. of @nToMChar See
@nToMChar for details.
@exactlyNToMi- @exactlyNToMiChar(str, char, n, m, em, Case insensite \ersion
Char matdied) of @exactlyNToM-
See @ractlyNToMChar for details. Char See @eactlyN-

ToMChar for details.

H.6.4 String/String Pattern Matching Functions

Another set of popular pattern matching routines in the compile-time function set are the string match
ing routines.These routines check to see if a stringibg with some specéid sequence of characters.xNe
to the character set matching functions, these are probably the most commonly used pattern matching func

tions.
Table 9: Compile-Time String Matching Functions
Function Parameters Description
@matchStr @matchStrétr, tstStyrem, matbhed) | This function returns true gtr
begins with the characters
str must be a stringx@ression. found intstStr
tstStrmust be a stringxpression.

If this function returns true, it
remandmatdedare optional ayu- also returngstStrin matded
ments (both are optionalubif and all characters in str folle
matdedis presenttemmust also be | ing thetstStrcharacters imem
present).

The types ofemandmatdedare
irrelevant ut they must beVAL
objects. This function stores a result
into these tw objects.
@matchiStr @matchiStr(str, tstSty rem, mathed) | This is a case insensié ver-
sion of @matchSir
Same paametes as mathaStr see that
function for detalils.
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Table 9: Compile-Time String Matching Functions

Function Parameters Description

@uptoStr @uptoStr(str, tstSty rem, mathed) This function returns true tbt-
Strappears soméhere within
Same paametes as mathaStr see that| str, it returns &lse otherwise.
function for details.
If this function returns true,
then it returns all characters Up
to, ut not including, the char
acters frontstStrin mathed

It returns all follaving charae
ters (including thestStrsub
string) inrem

@uptoiStr @uptoiStr(str, tstSty rem, matbed) This is a case insensié ver-
sion of @uptoStr

Same paametes as mataStr see that
function for detalils.

@matchdStr @match®Str(str, tstStyrem, mathed | This function is similar to

) @uptoStr gcept if it returns
true it will copy all characters
Same paametes as mataStr see that| up to and includingstStrto
function for details. mattedand all follaving
characters toem

@matchdiStr @match®BiStr( str, tstSty rem, This is a case insensié ver-
matdied) sion of @matchdStr

Same paametes as mathStr see that
function for detalils.

H.6.5 String/Misc Pattern Matching Functions

This last group of compile-time pattern matching functions check for certain special types of strings,
such as HLA identiérs, numeric constants, whitespace, and the end of the string.

Beta Draft - Do not distribute © 2001, By Randall Hyde Pagel517



AppendixH

Table 10: Miscellaneous Compile-time &tern Matching Functions

Function

Parameters

Description

@matchlD

@matchlD( strrem, matched)
str must be a stringx@ression.

remandmatdedare optional gguments
(both are optional,ut if matdedis
presentyemmust also be present).
The types ofemandmatdedare irrele
vant tut they must beVAL objects. This
function stores a result into theseotw
objects.

This function returns true
if the first sequence of
characters istr match the
definition of an HLA iden
tifier.

An HLA identifier is ary
sequence of characters that
begins with an underscore
or an alphabetic character
that is folloved by zero or
more underscore or alpha
numeric characters.

If this function returns
true, it copies the identdr
to matdhedand all follav-
ing characters teem

@matchintConst

@matchIntConst( strem, matched)
str must be a stringx@ression.

remandmatdiedare optional ggjuments
(both are optional,ut if mathedis
presentremmust also be present).
The type ofremis irrelevant kut it must
be avVAL object. Ifmatthedis present,
it must be amnt32 or uns32object.

Note: unlike most patten matching
functions, matched is not a string
object.

This function returns true
if the leading characters g
str are decimal digits (as
per HLA, underscores are
legal in the interior of the
integer string).

—

If this function returns
true, it cowerts the
matched intger string to
integer form and stores
this value inmatded

This function returns the
remaining characters afte
the numeric digits imem

=
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Table 10: Miscellaneous Compile-time &tern Matching Functions

Function Parameters Description
@matchRealConst | @matchRealConst( stem, matched) | This function returns true
if the leading characters g
str must be a stringx@ression. str correspond to the HLA
definition of a real literal
remandmatdiedare optional gguments | constant.
(both are optional,ut if mathedis
presentremmust also be present). If this function returns
The type ofremis irrelevant kut it must | true, it also returns the
be avVAL object. Ifmatthedis present, | remaining characters in
it must be ameal80o0bject. remand it conwerts the real
string toreal80format and
Note: unlike most patten matching stores this &lue in
functions, matched is not a string matded
object.
@matchNumericCo | @matchNumericConst( stiem, This is a combination of
nst matched) @matchIintConst and
@matchRealConst. If this
Same parameters as @matchintConst éunction matches a string
@matchRealConst; see those functionat the bginning ofstr that
for details. is a legal numeric con
stant, it will cowvert that
value to numeric form
(int32 or real80 and store
the \alue intomatded
This function returns an
following characters in
rem
@matchStrConst @matchStrConst( strem, matched) This function returns true

Same parameters as @matchlD; see
@matchlD for details.

if str begins with an HLA
compatible literal string
constant. If this function

will store the matched
string, minus the delimit
ing quotes, into the
matdedvariable. It will
also store anfollowing
charcters intsem
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Table 10: Miscellaneous Compile-time &tern Matching Functions

Function Parameters Description
@zeroOrMoreWS @zeroOrMoreWS( strem ) This function alvays
returns true. It matches
str must be a stringx@ression. zero or more "whitespace
characters at the gmning
remis an optional gument. of str.
The type ofremis irrelevant ut it must
be aVAL object. Whitespace includes
spaces, nelines, tabs, and
certain other special char
acters.
Note that this function
does not return the
matched string.To return
matched whitespace chatr
acters, use @zeroOr
MoreCset.
@oneOrMoreWS @oneOrMoreWS( strem ) This function returns true
if it matches at least one
str must be a stringx@ression. whitespace characteif it
returns true, it also returns
remis an optional gument. ary characters folling
The type ofremis irrelevant lut it must | the leading whitespace
be aVAL object. This function stores a| characters in theemvari-
result into this object. able.
@wsOreOSs @wsOreOS( strem ) This function succeeds if

str must be a stringx@ression.

remis an optional gument.

The type ofremis irrelevant ut it must
be aVAL object. This function stores a
result into this object.

there is whitespace at the
beginning ofstr or if stris
the empty string. If it suc
ceeds and there is leading
whitespace, this function
returns the remaining
characters imem If this
function succeeds and th¢
string was emptythis
function returns the empty
string inrem This fune
tion fails if the string is not
empty and it bgins with
non-whitespace charac
ters.

1%
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Table 10: Miscellaneous Compile-time &tern Matching Functions

Function Parameters Description
@wsThenEOS @wsThenEOS( str) This function returns true
if strcontains zero or more
str must be a stringx@ression. whitespace characters {ol

lowed by the end of the
string. If fails if there are
ary other characters in th

11%

string.
@peekWS @peekWS( strem ) This function returns true
if the next character irstr
str must be a stringx@ression. is a whitespace character
This function returns a
remis an optional gument. copy of strinremif it is

The type ofremis irrelevant hut it must | successful.
be aVAL object. This function stores a
result into this object.

@eos @eos( str) This function returns true
if and only ifstr is the
str must be a stringx@ression. empty string.

H.7  HLA Information and Symbol Table Functions

The symbol table functions pridle access to information in HLf\internal symbol table database.
These functions are particularly useful within macros to determinetb@enerate code for a particular
macro parameter

Table 11: HLA Information and Compile-time SymbolTable Information Functions

Function Parameters Description

@name @name( identiér ) This function returns a string sped
fying the name of the spe@fi
identifier must be a defied sym | identifier. The name this function
bol in the HLA program. returns is computed after macro and
text constant @pansion. This fune
tion is useful mainly in macros to
determine the name of a macro
parameter
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Table 11: HLA Information and Compile-time SymbolTable Information Functions

Function Parameters Description
@type @type( identifer ) This function returns dword con
stant that should be unique foryan
identifier must be a defed sym | given type in the progran¥ou can
bol in the HLA program. use this to compare the types obty
different objects. &r guaranteed
uniqueness, see @typeName.
@typeName @typeName( identir ) This function returns a string that
specifes the type of of the paramsg
identifier must be a defied sym | ter.
bol in the HLA program.
@pType @pType( identiferOrExpres This function returns a small
sion ) numeric constant that speesithe
primitive type of the object. See th
identifierOrExpressionmay be a| ptXXXXX constants in the
defined symbol in the HLA pro | HLA.HHF header fe for the actual
gram or a constankpression. | values this function returns.
@class @class( identirOrExpression ) This function returns a small
numeric constant that classsithe
identifierOrExpressionmay be a| identifier or expression as to
defined symbol in the HLA pro | whether it is a constariYAL, vari-
gram or a constankpression. | able, parametestatic object, pro
cedure, etc. See the cXXXX
constants in the HLA.HHF header
file for a list of the possible return
values.
@size @size( identierOrExpression )| This function returns the size, in
bytes of the specéd object.
identifierOrExpressionmay be a
defined symbol in the HLA pro
gram or a constankpression.
@offset @offset( identifer ) This function returns a numeric
constant praiding the ofset into a
identifier must be a dafiedVAR | procedures actvation record for a
or parameter symbol in the HLA VAR or parameter object.
program.
@staticName @staticName( identir ) This function returns a string that
specifes the internal name that
identifier must be a deied HLA uses for the object.
static, procedure, method, itera
tor, or external symbol in the
HLA program.
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Table 11: HLA Information and Compile-time SymbolTable Information Functions

Function

Parameters

Description

@lex

@lex( identifier )

identifier must be a defed sym
bol in the HLA program.

This function returns a small inte
ger constant the spe@s$ the static
nesting leel for the speciéd sym
bol. All symbols appearing in the
main program hee a le level of
zero. Symbols you deie in proce
dures within the main programvea
a lex level of one. Higher belevel
values are possible if you ded#
procedures inside procedures.

@isExternal

@isExternal( identiér )

identifier must be a defed sym
bol in the HLA program.

This function returns true if the
specifed identifer is an gternal
symbol. Note that this function will
return true if the symbol is degd

external and a declaration for the
symbol appears later in the code.

@arity

@arity( identifer )

identifier must be a defed sym
bol in the HLA program.

This function returns zero if the
specifed symbol is not an arrayt
returns a small intger constant

denoting the number of dimensions
if the identifier is an array object.

@dim

@dim( identifer )

identifier must be a defed sym
bol in the HLA program.

If the specifed identifer is an array
object, this function returns an array
constant with one element for eagh
dimension in the arrayEach ele
ment of this array constant speei
the number of elements for each
dimension of the arraylif the iden
tifier is not an array object, this
function returns an array with a sin
gle element and that element’
value will be zero.

@elements

@elements( identir )

identifier must be a defed sym
bol in the HLA program.

This function returns the number of
elements in an array object. If the
specifed identifer is not an array

object, this function returns zero.
For multi-dimensional arrays, this
function returns the product of each
of the dimensions.
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Table 11: HLA Information and Compile-time SymbolTable Information Functions

e

Dit

Function Parameters Description
@elementSize @elementSize( identdr ) This function returns the size, in
bytes, of an element of the spesdfi
identifier must be a defed sym | array
bol in the HLA program.
@defned @defned( identifer ) This function returns true if the
specifed symbol is defied prior to
identifier must be a defed sym | that point in the program.
bol in the HLA program.
@pClass @pClass( identiér ) This function returns a small inte
ger constant specifying the paran
identifier must be a parameter inter passing mechanism for the
the current procedure of an HLAspecifed parameterThe
program. HLA.HHF header fe defnes the
return \alues for this function (see
the XXXX_pc constant declara
tions).
@isConst @isConst( identiBrOrExpres | This function returns true if the
sion) expression is a constamession
that HLA can galuate at that point
identifierOrExpressionmay be a| in the program.
defined symbol in the HLA pro
gram or a constankpression.
@isRg @isReg(Expression ) This function returns true if the
operand corresponds to an 80x86
Expressiormay be arbitrary te, | general purpose gester
but it is typically a rgister
object.
@isRg8 @isReg8(Expression ) This function returns true if the
operand corresponds to an eight-
Expressiormay be arbitrary t¢, | 80x86 general purposegister
but it is typically a rgister
object.
@isRg 16 @isReg16(Expression ) This function returns true if the
operand corresponds to a 16-bit
Expressiormay be arbitrary t¢, | 80x86 general purposegister
but it is typically a rgister
object.
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Table 11: HLA Information and Compile-time SymbolTable Information Functions

1)

Function Parameters Description
@isRe32 @isRe32(Expression ) This function returns true if the
operand corresponds to a 32-bit
Expressiormay be arbitrary te¢, | 80x86 general purposegister
but it is typically a rgister
object.
@isFReg @isFRe(Expression ) This function returns true if the
operand corresponds to an FPg-r
Expressiormay be arbitrary td, | ister
but it is typically a rgister
object.
@isMem @isMem(Expression ) This function returns true if the
specifed parameter corresponds {0
Expressiormay be arbitrary t&, | a legal 80x86 memory address.
but it is typically a memory
object (including arious
addressing modes).
@isClass @isClass(Text ) This function returns true if thexe
parameter is a class name or a class
Text may be arbitrary e, but it | object.
is typically a class object.
@isType @isClass(ext ) This function returns true if the
specifed tet is a type identiér.
Text may be arbitrary te, but it
Is typically a type name.
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Table 11: HLA Information and Compile-time SymbolTable Information Functions

Function

Parameters

Description

@section
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@section

© 2001, By Randall Hy

This function returns a 32-bialue
that specits which portion of the
program HLA is currently process
ing. This information is mainly
useful in macros to determine
where a macroxpansion is taking
place. This function returns the fol
lowing bit values:

Bit O: Currently in the CONST seq
tion.

Bit 1: Currently in the/AL section.
Bit 2: Currently in theT YPE see
tion.

bit 3: Currently in th&/AR section.
bit 4: Currently in the SATIC see
tion.

bit 5: In the READONL section.
Bit 6: In the SDRAGE section.
Bit 7: Currently in the BTA sec
tion.

Bits 8-11: reserd.

Bit 12: Processing statements in
main.

Bit 13: Statements in a procedure|

Bit 14: Statements in a method.
Bit 15: Statements in an iterator
Bit 16: Statements in a macro.
Bit 17: Statements in aekword
macro.

Bit 18: In aTerminator macro.
Bit 19: Statements inBhunk.

Bits 20-22: resemed.

Bit 23: Processing statements in &
Unit.
Bit 24: Statements in a Program.

Bit 25: Processing a Record decle
ration.

Bit 26: Processing a Union declar
tion.

Bit 27: Processing a Class declar:
tion.

|

A
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Table 11: HLA Information and Compile-time SymbolTable Information Functions

Function

Parameters

Description

@curlLe&

@curlLe&

Returns the currentidevel of this
statement within the program.

@curOfset

@curOfset

Returns the current fsket into the
activation record.This is the dket
of the lastVAR object declared in
the current program/procedure.

@curDir

@curDir

Returns +1 if processing parame
ters, -1 otherwiseThis corre

sponds to whether skts are

increasing or decreasing in an acti
vation record during compilation.
This function also returns +1 when
processing &lds in a record or
class; it returns zero when process
ing fields of a union.

@addofslst

@addofslst

This function returns true when
processing localariables, it returns
false when processing parameter
and record/class/union declarations.

[92)

@lastObject

@lastObject

This function returns a string con
taining the name of the last macrc
object processed.

@lineNumber

@lineNumber

This function returns anns32
value specifying the current line
number in the fe.

H.8 Compile-Time Variables

The HLA compile-time @riables are special symbols that not only retatnes, bit allov you to mod
ify their internal \alues as well.You may use these symbobsaetly like ary VAL object in your program
with the exception that you cannot change the type (generaB or boolean of these objects. By chang
ing the \alues of thespseudo-variablesyou can dect the vay HLA generates code in your programs.
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Table 12: HLA Compile-time Variables

Pseudo-¥riable

Description

@parmOfset

This variable speciés the starting tdet for parameters in a function.

This should be eight for most procedures. If you change dhig v
HLA’s automatic code generation for procedure calls @udy f

@localOfset

This variable speciés the starting &fet for local ariables in a pro
cedure.This is typically zero. If you change thialue, it will afect
the ofsets of all local symbols in the agtion record, hence you
should modify this &lue only if you really kne what youte doing
(and hae a good reason for doing it).

@enumSize

This variable speciés the size (in bytes) of enum objects in your
program. By defult, this alue is one. If you ant word or dvword
sized enum objects you can change thisable to tvo or four
Other \alues may create problems for the compiler

@minRarmSize

This variable speciés the minimum number of bytes for each
parameter UnderWindows, this should afays be four

@bound

This boolean ariable, whose datilt value is true, controls the cen
pilation of the BOUND instruction. If thisaviable containsalse,
HLA does not compile BOUND instruction¥ou can set thisalue
to true or &lse throughout your program to control the emission
bound instructions.

I

@into

This boolean ariable, whose datilt value is &lse, controls the coi
pilation of the INTO instruction. If this &riable containsaise, HLA
does not compile IND instructions.You can set thisalue to true or
false throughout your program to control the emission ofdNT
instructions.

@trace

Enables HLAs statement tracin@dilities. See the separate appen
for details.

=

iX

@exceptions

If true (the dedult) then HLA uses the fullkeeption handling pack
age in the HLA Standard Librarlf false, HLA uses a truncatedrn
sion.This allovs programmers to write theiwn exception handling
code.

H.9 Miscellaneous Compile-Time Functions

This last catgory contains arious functions and objects that are quite useful in compile-time programs.
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Table 13: Miscellaneous HLA Compile-time Functions and Objects

Function Parameters Description
@text @text( str) This function &pands the string
constant in-line as x¢ replacing
str must be a string constantpees | this function ivocation with the
sion. specifed tet.
@eval @eval( text) This function is useable only

text is an arbitrary sequence okie
tual characters.

within macro ivocation parame
ter lists. It immediatelyvaluates
the text object and passes the
resulting tet as the parameter to
the macro.This prowvides eager
evaluation capabilities for macro
parameters.

@stringidentifier

@stringidentifier

identifier must be dext constant.

This function returns a string con
stant corresponding to the string
data in the specéd identifer It
does not otherwise fatct the
value or type ofdentifier.

@toStringidentk
fier

@stringidentifier

identifier must be dext constant.

This function cowerts the type of
identifier from text to string and
then returns thealue of that
string object.

@globalidentifier

@stringidentifier

identifier must be an HLA identiir
declared outside the current
namespace.

@global is lgal only within a
namespace declaration. It pro
vides access to idengfis outside
the namespace.
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