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Welcome

ARexx, the Amiga® counterpart of the IBM REXX programming
language, provides the freedom to customize your work
environment. It is especially useful as a scripting language which
allows you to control and modify applications and to direct how they
interact with each other.

This manual introduces you to ARexx, tells you how to create ARexx
programs, and provides a reference section of ARexx commands.

Chapter 1. Introducing ARexx: This chapter gives an overview
of ARexx, how it works on the Amiga, and the basic features of the
programming language.

Chapter 2. Getting Started: This chapter tells you where to store
your ARexx programs, how to execute an ARexx program, and
provides several programming examples.

Chapter 3. Elements of ARexx: This chapter details the rules
and concepts that make up the ARexx programming language.

Chapter 4. Instructions: This chapter contains an alphabetical
listing of ARexx instructions, which are language statements that
dictate an action.

Chapter 5. Functions: This chapter describes the use of
functions, which are program statements used by ARexx, and
provides an alphabetical listing of the built-in ARexx functions.

Chapter 6. Debugging: This chapter focuses on the source-level
debugging features used in the development and testing of
programs. :

Chapter 7. Parsing: This chapter explains how to extract
patterns of information from strings.



viii Document Conventions

Appendix A. Error Messages: This appendix lists the ARexx
error messages.

Appendix B. Command Utilities: This appendix lists the ARexx
commands that can be run from the Shell.

Glossary. The glossary contains common ARexx terms.

Document Conventions

The following conventions are used in this manual:

KEYWORDS Keywords are displayed in all uppercase letters,
however, the arguments are case-insensitive.

| (vertical bar) Alternative selections are separated by a vertical
bar.

{ } (braces) Required alternatives are enclosed by braces.
[ ] (brackets) Optional instruction parts are enclosed in brackets.

<n> Variables are displayed in angle brackets. Do not
enter the angle brackets when entering the variable.

Courier Text apearing in the Courier font represents output
from your ARexx programs or other information that
displays on your screen.

Keyl + Key2 Key combinations displayed with a plus sign (+)
connecting them indicate pressing the keys
simultaneously.

Keyl, Key2  Key combinations displayed with a comma sign (,)
separating them indicate pressing the keys in
sequence.

Amiga keys  Two keys on the Amiga keyboard used for special
functions. The left Amiga key is to the left of the
space bar and is marked with a large solid A. The
right Amiga key is to the right of the space bar and
is an outlined A.



Sources of Additional Information ix

Sources of Additional Information

Further information on learning and using ARexx can be found in:

Modern Programming Using REXX, by R.P. O'Hara and D.G.
Gomberg, Prentice-Hall, 1985

The REXX Language: A Practical Approach to Programming, by M.
F. Cowlishaw, Prentice-Hall, 1985.

Programming in REXX, J. Ranade IBM Series, by Charles Daney.

Using ARexx on the Amiga, by Chris Zamara and Nick Sullivan,
Abacus, 1991.

Amiga ROM Kernel Reference Manual: Libraries, Third Edition,
Addison-Wesley, 1992.



,,-“,m?'rhu_ h’iuﬂ:‘.‘

ﬂmﬁkfﬁ .msm'smnn it
31T b mpﬁom Xﬁﬁwﬁk}ﬁmm«mmﬂ b,

ummﬂ. BSE Sy
T e R nm&

i hwmv&mugw A ﬂ"iﬁ

'gﬂaﬂ“\cﬁ\u\ﬁ rndathe
ol esbmd T yd ol 6T

AN o

it o

r-% m:uﬁmmm TR
“ bm:. mmﬂ ah“ﬁmg@m ACRTPE R FRD PR

: [ 2411 '&”‘HU

“ﬂﬂi@w ‘?*‘ﬂﬂsrhnnﬁ WP ooands
_ k‘*f mhaw rusibn g,

- :
e
i
ia .
M "
. k.
ke "
. -
b
'
O A —
i
=1 C
b iy
o T i :
o o= -
) i y
i »
R A R 4
e 1P
g 2 i
.3 ‘._.?__.
' = '.-"'l,‘q._. v '
- . .
. |
" Ll
L X ' - . %
s = m e 1
net 3 r .
o Lol N - gl
S ) L G -
u RS N b
N . 2 o= —Iqi
L -t »
nr-
' W
o’
da T |
i e .
I e
cab it :
a



Chapter 1
Introducing ARexx

The ARexx programming language can act as a central hub through
which applications — even those created by different companies —
can exchange data and commands. For example, using ARexx you
can instruct a telecommunications package to dial an electronic
bulletin board, download financial data from the bulletin board, and
then automatically pass the data to a spreadsheet program for
statistical analysis — without any user intervention.

ARexx is an interpreted language that uses ASCII file input. The
ARexx interpreter is the RexxMast program, located in the System
drawer of Workbench. RexxMast monitors the execution of an
ARexx program. If RexxMast finds an error while translating or
executing a line, it halts and displays an error message on the
screen. This interactive testing is both a learning tool and an aid in
debugging programs because it immediately highlights when and
where an error has occurred.

Who is ARexx For?

You do not need extensive Amiga experience to use ARexx programs
and scripts, but you do need to know how:

o To open a Shell and enter AmigaDOS™ commands
o To use a text editor, such as ED or MEmacs
o To create a User-startup file



1-2 ARexx on the Amiga

However, to change the scripts or create your own ARexx scripts,
you should have a basic understanding of both the Amiga
Workbench™ and AmigaDOS environments. Experienced Amiga
users may find ARexx both easier and more powerful than
AmigaDOS. In fact, ARexx can be used to enhance or replace
existing AmigaDOS commands and scripts, as well as to create
integrated applications.

ARexx on the Amiga

ARexx is supported on all Amiga hardware configurations.
Beginning with the release of Amiga Workbench Version 2.0, ARexx
has been integrated into the Amiga operating system. Specifically,
ARexx uses two important features of the Amiga operating system:
multitasking and interprocess communication.

Multitasking is the ability to run more than one program at a time.
For example, you can simultaneously edit a file, format a disk, and
adjust your screen's colors.

Interprocess communication (IPC) is the ability to allow the
exchange of information between applications. Interprocess
communication is accomplished through the use of message ports,
an address contained in an application that can receive and send
messages, attached to each program. Each message port has a
name and sending a message to an application requires the use of
the port's name in an ARexx script.

The sequence of events in sending and receiving a message is:
1. On initialization an application opens its message port.
2. The application waits to receive a message.

3. The Amiga operating system notifies the application that a
message has arrived at its port.

4. The application acts on that message.

5. The application notifies the message's sender (ARexx) that the
message has been received and processed.



ARexx Features | 1-3

This transfer of messages is not limited to one application and
ARexx. Several applications can send messages back and forth
using ARexx as the central transfer location. However, all the
applications must be ARexx-compatible.

ARexx Features

Features of the ARexx programming language are:

Typeless Data — Data is treated as individual character strings
and variable values are undeclared. ‘
Interpreted Execution — The read-and-execute ability of ARexx
skips the extra step of program compilation.

Automatic Resource Management — Automatic internal memory
allocation removes unnecessary strings and data.

Tracing, Trapping, and Debugging — Tracing and trapping
permit handling of errors that would normally abort the
program. The debugging facilities allow you to view your entire
program, reducing development and testing time.

Function Libraries — External function libraries provide
extended, pre-programmed functions.
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Chapter 2
Getting Started

This chapter shows you how to:

o Start ARexx

o Save Programs

o Store Programs

o Use sample programs

Starting ARexx

To start using ARexx, you activate the RexxMast program. The
RexxMast program is started automatically or manually. Each time
ARexx is started or stopped, a text message appears.

To Start ARexx Automatically

There are two methods to start ARexx automatically: placing the
RexxMast icon in the WBStartup drawer or editing the S:User-
Startup file.

To place RexxMast in the WBStartup drawer:

1. Open the System drawer.

2. Drag the RexxMast icon over the WBStartup drawer.
3. Reboot your Amiga.

To edit the S:User-Startup file:

1. Open a text editor.

2. Open the S:User-Startup file.



2-2 About ARexx Programs

3. Enter REXXMAST>NIL.:.
4. Save the file.
5. Reboot your Amiga.

To Start ARexx Manually

There are two ways to start RexxMast manually: double-click on the
RexxMast icon in Workbench or start it from the Shell. Floppy-
based system users can save disk space by starting ARexx only
when necessary.

To start RexxMast from Workbench:

1. Open the System Drawer.

2. Double-click on the RexxMast icon.

To start RexxMast from the Shell:

1. Open a Shell.

2. Type REXXMAST >NIL: and press Enter.

About ARexx Programs

ARexx programs are usually stored in the REXX: directory (which is
generally assigned to the SYS:S directory). Although programs can
be stored in any directory, storing them in REXX: has several
advantages:

» You can run the program without having to type the complete
path.

o All of your ARexx programs will be in the same place.

o Most applications search for ARexx programs in REXX:.

Just as you can store an ARexx program anywhere, you can also
name it anything you choose. However, adopting a simple naming
convention will make program management much easier. Programs
run from the Shell should have a .rexx extension to distinguish
them from files run from other applications.
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Running ARexx Programs

The RX command is used to run an ARexx program. If a complete
path is included with the program name, only that directory is
searched for the program. If no path is included, the current
directory and REXX: are checked.

As long as your program is stored in the REXX: directory, you do
not need to include the .rexx extension when specifying your
program name. In other words, typing:

RX Program.rexx

is the same as:

RX Program

A short program can be entered directly at the command line by
enclosing the program line in double-quotes. For example, the
following program will send five files named myfile.1 through
myfile.5 to the printer.

RX. DO J=1: toe: 5
ADDRESS command 'copy myfile.' || i 'prt:'; END"

When an application is ARexx-compatible, you can run ARexx
programs from within the application by choosing a menu item or
by specifying command options. Refer to the application's
documentation for more information.

ARexx programs can be run from the Workbench by creating a tool
or project icon for the program. You must specify the RX command
as the Default Tool for the icon. In the icon's Information window,

enter:

Default Tool: SYS:Rexxc/RX
When the icon is opened, RX starts RexxMast (if it is not already

running). It executes the file associated with the icon as an ARexx
program.
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ARexx accepts two Tool Types: Console, to specify a window, and
CMD, to specify a command string. You enter these Tool Types in
the project icon's Information window as:

Console=CON:0/0/640/200/Example/Close
CMD=rexxprogram

Program Examples

The following examples illustrate how to use ARexx to display text
strings on your screen, to perform calculations, and to activate the
error checking feature.

Programs can be entered into any text editor, such as ED or
MEmacs, or a word processor. Save your program as an ASCII file
if you use a word processor. ARexx supports the extended ASCII
character set (A, Z, B). These extended characters are recognized
as ordinary printing characters and will be mapped from lowercase
to uppercase.

The examples also illustrate the use of some basic ARexx syntax
requirements such as:

o Comment lines

o Spacing rules

o Case-sensitivity

« Use of single and double quotes

Each ARexx program consists of a comment line that describes the
program and an instruction that displays text on the console.
ARexx programs must always begin with a comment line. The
initial (slash asterisk) /* balanced with an ending (asterisk slash) */
tells the RexxMast interpreter that it has found an ARexx program.
Without the /* and the *X, RexxMast will not view the file as an
ARexx program. Once it begins executing the program, ARexx
ignores any additional comment lines within the file. However,
comment lines are extremely useful when reading the program.
They can help organize and make sense of a program.
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Amiga.rexx

This program shows how to use SAY in a set of instructions to
display text strings on the screen. Instructions are language
statements that denote a certain action to be performed. Each
statement always begins with a symbol. In the following example,
the symbol is SAY. (Symbols are always translated to uppercase
letters when the program is run.) Following SAY is an example of a
string. A string is a series of characters surrounded by single
quotes (') or double quotes (").

Program 1. Amiga.rexx
. /*A simple program*/
SAY 'Amiga. The Computer For the Creative Mind.'

Enter the above program, and save it as REXX:Amiga.rexx. To run
the program, open a Shell window and type:

RX Amiga
Although the full path and program name is Rexx:Amiga.rexx, you

do not need to type the REXX: directory name or the .rexx extension
if the program has been saved in the REXX: directory.

You should see the following text in your Shell window:

Amiga. . The Computer for the Creative Mind.

Age.rexx

This program displays a prompt for input and then reads entered
information.

Program 2. Age.rexx

/*Calculate age in days*/

SAY 'Please enter your age:'

PULL age

SAY 'You are about' age*365 'days old.'

Save this program as REXX:Age.rexx and run it with the command:

RX age
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This program begins with a comment line that describes what the
program will do. All ARexx programs begin with a comment. The
SAY instruction displays a request for input on the console.

The PULL instruction reads a line of input from the user, which in
this case is the user's age. PULL takes the input, converts it to
uppercase letters, and stores it in a variable. Variables are symbols
which may be assigned a value. Choose descriptive variable names.
This example uses the variable name "age" to hold the entered
number.

The final line multiplies the variable "age" by 365 and issues the
SAY instruction to display the result. The "age" variable did not
have to be declared as a number because its value was checked
when it was used in the expression. This is an example of typeless
data. To see what would happen if age was not a number, try
running the program again with a non-numeric entry for the age.
The resulting error message shows the line number and type of
error that occurred.

Calc.rexx

This program introduces the DO instruction, which repeats the
execution of program statements. It also illustrates the
exponentiation operator (**). Enter this program and save it as
REXX:Calc.rexx. To run the program, use the "RX calc" command.

Program 3. Calc.rexx

/*Calculate some squares and cubes.*/

DO i =1 t& 10 /*Begin loop — 10 iterations*/
SAVL § eekx g Xk /*Perform calculations*/
END /*End of loop*/

SAY 'All done.'

The DO instruction repeatedly executes the statements between the
DO and END instructions. The variable "i" is the index variable for
the loop and is incremented by 1 for each iteration (repetition). The
number following the symbol TO is the limit for the DO instruction

and could have been a variable or a full expression rather than just

the constant 10.

Generally, ARexx programs use single spacing between
alphanumeric characters. In Program 3, however, spacing is closed
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up between the exponentiation characters (**) and the variables (i,
and 2, 1 and 3).

The statements within the loop have been indented. This is not
required by the language, but it makes the program more readable,
because you can easily visualize where the loop starts and stops.

Even.rexx

The IF instruction allows statements to be conditionally executed.
In this example, the numbers from 1 to 10 are classified as odd or
even by dividing them by 2 and then checking the remainder. The //
arithmetic operator calculates the remainder after a division
operation.

Program 4. Even.rexx

/*Even or odd?*/
DO i = 1 te-+10./*Begin. loop, —;10 iterations*/
IF i // 2 = 0 THEN type = 'even'
ELSE type = 'odd'
SAY' i '"is' type
END /*End loop*/

The IF line states that if the remainder of the division of the
variable "i" by 2 equals 0, then set the variable "type" to even. If the
remainder is not 0, the program will skip over the THEN branch
and execute the ELSE branch, setting variable "type" to odd.

Square.rexx

This example introduces the concept of a function, a group of
statements executed by mentioning the function name in a suitable
context. Functions allow you to build large complex programs from
smaller modules. Functions also permit the same code for similar
operations in a different program.

Functions are specified in an expression as a name followed by an
open parenthesis. (There is no space between the name and the
parenthesis.) One or more expressions, called arguments, may
follow the parenthesis. The last argument must be followed by a



2-8 Program Examples

closing parenthesis. These _argumenfs pass information to the
function for processing.

Program 5. Square.rexx

/*Defining and calling a function.*/

DO 1= 1L%to 5
SAY i square(i) /*Call the "square" function*/
END '

EXIT
square: /*Function name*/
ARG x /*Get the argument*/

RETURN x**2 /*Square it and return*/

Starting with DO and ending with END, a loop is set up with an
index variable "i", that will increment by 1. The loop will iterate
(repeat) five times. The loop contains an expression that calls the
function "square"” when the expression is evaluated. The function's
result is displayed using the SAY instruction.

The function "square", defined by the ARG and RETURN
instructions, calculates the squared values. ARG retrieves the

value of the argument string "i" and RETURN passes the function's
result back to the SAY instruction.

Once the function is called by the loop, the program looks for the
function name "square:", retrieves the argument "i", performs a
calculation, and returns to the line within the DO/END loop. The

EXIT instruction ends the program after the final loop.
Results.rexx

The TRACE instruction activates ARexx's error checking feature.

Program 6. Results.rexx

/*Demonstrate "results" tracing*/
TRACE results
sum = 0 ; sumsqg = 0;
DO i = 1 t6°5
sum = sum + 1
sumsg = sumsg + i**2
END
SAY 'sum=' sum 'sumsg=' sumsqg
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The console displays the executed source lines, each pass through
the DO/END loop, and the expression's final results. Removing the
TRACE instruction, would display only the final result: sum = 15
sumsq = 55.

Grades.rexx

This program calculates the final grade for a given student based on
four essay grades and a class participation grade. The average of
Essay 1 and Essay 2 is worth 30%, the average of Essay 3 and Essay
4 is worth 45%, and participation is worth 25% of the.final grade.

Once a final grade is displayed, an option to continue with another
calculation is presented. The response is "PULLed" and if it does
not equal Q (quit), the loop continues. If the response equals Q, the
program quits the loop and exits.

Program 7. Grades.rexx

/*Grading program*/
SAY "Hello, I will calculate your grades for you."
response = 0
DO while response ~ = "Q" /*Loop while response isn't Q*/
SAY "Please enter all grades for the student."
SAY "Essay 1:"
PULL esl
SAY ¢ Bggay 2"
PULL es2
SAY "Essay 3:"
PULL es3
SAY "Essay 4:"
PULL es4
SAY "Participation:"
PULL p
Final = (((esl + es2)/2*.3) + ((es3 + esd)/2*.45) + (p*.25))
SAY "Your final grade for this student is " Final
SAY "Would you like to continue? (Q for quit.)"
PULL response
END
EXIT



s ‘.-s:-‘.-.q}{as@a‘p o trene o
wile ainivos vw?'f .amb; ; med
gmﬁmﬁ-ﬂbmr

l'-‘..:

_ & = pamye

o
i
i

orasi bnﬂ & xm&%m
B T &W@a&!

5 .;'

Jb '

e .. LR

mb .u'ﬂiihk bﬂﬂfﬁ's
i Qaﬂuﬂp‘é#ﬁﬂw ﬂcﬁ"ﬂv

Lq?'vﬁ = |,

e - YAg

=‘~, SaLNgS97

-"'T SO - ;;,a.-r G
I*vmmes‘- g% van
= Yoces” va_.

oV acl 3B :mmg p: m.:Ean fhig e

S = a'
" .‘.v_t e .-n.esm
e 1-?4'11:1. -ﬂJ 2o Pnﬁa‘s

7‘_ X A Fee i ”) A e
ks ' ) b ! -r_= s_ .{5 "‘__;i Jﬂ.» -
- . _:: o » =l 333' ,_t ;}J‘ PR
_ s T st E EdRRY VAR
o R L T P
I o ..V-Jvtéas_,-! “
-y el )‘?fh‘ . B
. L ‘ % Ib l‘a 1» ‘é y .-"1‘
e METEREE S q _gﬂ S W

R T ,..m ¥ Fasi}‘ N

ErP B .:.ri‘.»s.aJJ E(Sl’;

l'._ -r

r—+ fﬂeﬂw\ =
nmJ s ?JC‘}' “
R LT 2 .ﬁumw ?‘J oW Y

i
i _r g’ PG
- mﬁ
.’;:‘_ NeE _' s
e A
e
= s M =
N X §
i



Chapter 3
Elements of ARexx

This chapter introduces the rules and concepts that make up the
ARexx programming language and explains how ARexx interprets
the characters and words used in programs. The different elements
that are explained include:

o Tokens — the smallest element of the ARexx language
o Clauses — the smallest executable unit, similar to a sentence
o Expressions — a group of evaluated tokens

e The Command Interface — the process by which ARexx
programs communicate with ARexx-compatible applications

This chapter also includes a discussion of the ARexx execution
environment. This is intended for more advanced Amiga users and
includes technical details on interprocess communication.

Tokens

Tokens, the smallest distinct entities of the ARexx language, may be
a single character or a series of characters. There are five
categories of tokens:

o comments

« symbols
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o strings
o operators
o special characters

Comments

A comment is any group of characters beginning with the sequence
/* (slash asterisk) and ending with */ (asterisk slash). Each ARexx
program must begin with a comment. Each /* must have a
matching */. For example:

/*This is an ARexx comment*/

Comments may be placed anywhere in a program and can even be
nested within one another. For example:

/*A /*nested*/ comment*/

Insert comments throughout your program. Comments remind you
and others of the program's intentions. Because the interpreter
ignores comments when it scans your programs, comments do not
slow down the execution of your program.

Symbols

A symbol is any group of the characters a-z, A-Z, 0-9, and period (.),
exclamation point (!), question mark (?), dollar sign ($), and
underscore(_). Symbols are translated to uppercase as the
interpreter scans the program, so the symbol MyName is equivalent
to MYNAME. The four types of recognized symbols are:
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Fixed symbols A series of numeric characters that begins with a
digit (0-9) or a period (.). The value of a fixed
symbol is always the symbol name itself,
translated to uppercase. 12345 is an example of
a fixed symbol.

Simple symbols A series of alphabetic characters that begins with
a letter A-Z. "MyName" is an example of a simple
symbol.

Stem symbols A series of alphanumeric characters that ends

with one period. "A." and "Stem9." are examples
of stem symbols.

Compound symbols A series of alphanumeric characters that includes
one or more periods within the characters.
"A.1.Index" is an example of a compound symbol.

Simple, stem, and compound symbols are called variables and may
be assigned a value during the course of the program execution. If a
variable has not yet been assigned a value, it is uninitialized. The
value for an uninitialized variable is the variable name itself
(translated to uppercase, if applicable).

Stems and compound symbols have special properties that make
them useful for building arrays and lists. Stem symbols provide a
way to initialize a whole class of compound symbols. A compound
symbol can be regarded as having the structure stem.ny.ng . . . nk,
where the leading name is a stem symbol and each node, nj. . . ny,
is a fixed or simple symbol.

When an assignment is made to a stem symbol, it assigns that value
to all possible compound symbols derived from the stem. Thus, the
value of a compound symbol depends on the prior assignments made
to itself or its associated stem.

Whenever a compound symbol appears in a program, its name is
expanded by replacing each node with its current value. The value
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string may consist of any characters; including embedded blanks,
and will not be converted to uppercase. The result of the expansion
is a new name that is used in place of the compound symbol. For
example, if J has the value 3 and K has the value 7, then the
compound symbol A.J.K will expand to A.3.7.

Compound symbols can be regarded as a form of associative or
content-addressable memory. For example, suppose that you
needed to store and retrieve a set of names and telephone numbers.
The conventional approach would be to set up two arrays, NAME
and NUMBER, each indexed by an integer running from one to the
number of entries. A number would be looked up by scanning the
name array until the given name was found, say in NAME.12, and
then retrieving NUMBER.12. With compound symbols, the symbol
NAME could hold the name to be retrieved, and NUMBER.NAME
would then expand to the corresponding number, for example,
NUMBER.CBM.

Compound symbols can also be used as conventional indexed arrays,
with the added convenience that only a single assignment (to the
stem) is required to initialize the entire array.

For instance, the program below uses the stems "number." and
"addr." to create a computerized telephone directory.
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Program 8. Phone.rexx

/*A telephone book to show compound variables.*/
IF ARG() ~ = 1 THEN DO
SAY "USAGE: rx phone name"

EXIT 5

END
/*Open window to display phone nos/addresses.*/
CALL OPEN out, "con:0/0/640/60/ARexx Phonebook"
IF ~ result THEN DO

SAY "Open failure ... sorry"
BXIT. 1:0
END
/*Number definitions*/
number. = ' (not found)'
number .wsh = ' (555) 001-0001"
addr:. = '(not feund).!
numper .CBM = ' (555) 002-0002"
addr.CBM = '1200 Wilson Dr., West Chester, PA, 19380

/* (Work is done here)*/

ARG name /*The name*/

CALL WRITELN out,name || "'s number is" number.name
CALL WRITELN out,name || "'s address is" addr.name
CALL WRITELN out, "Press Return to exit."

CALL READLN out 3

EXIT

To execute the program, activate a Shell window and enter:
RX Phone cbm

A window will display the name and address assigned to CBM.

Strings

A string is any group of characters beginning and ending with a
quote (') or double quote (") delimiter. The same delimiter must be
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used at both ends of the string. To include the delimiter character
in the string, use a double-delimiter sequence (' ' or ""). For
example:

"Now is the time." An example of a normal string.

'Can't you see?' An example of a string using a double-
delimiter sequence

The value of a string is the string itself. The number of characters
in the string is called its length. If the string does not contain any
characters, it is called a null string.

Strings that are followed by an X or B character are classified as
hex or binary strings, respectively, and must be composed of
hexadecimal digits (0-9, A-F) or binary digits (0,1). For example:

'4A 3B CO0'X
'00110111'B

Blanks are permitted at byte boundaries to improve readability.
Hex and binary strings are convenient for specifying non-ASCII
characters and machine-specific information, like addresses. They
are converted immediately to the packed (machine-compressed)
internal form.

Operators

Operators are a combination of the following characters: ~ +—*/=
>< & | A, as explained in this section. There are four types of
operators:
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o Arithmetic operators require one or two numeric operands and
produce anumeric result.

« Concatenation operators join two strings into a single string.

« Comparison operators require two operands and produce a
Boolean (0 or 1) result.

» Logical operators require one or two Boolean operands and
produce a Boolean result.

Each operator has an associated priority that determines the order
in which operations will be performed in an expression. Operators
with higher priorities (8) are performed before those with lower
priorities (1).

Arithmetic Operators

An important class of operands are those representing numbers.
Numbers consist of the characters 0-9, a period (.), plus sign (+),
minus sign (-), and blanks. To indicate exponential notation, a

number may be followed by an "e" or "E" and a (signed) integer.

Both strings and symbols may be used to specify numbers. Since
the language is typeless, variables do not have to be declared as
numeric before use in an arithmetic operation. Instead, each value
string is examined when it is used in order to verify that it
represents a number. The following examples are all valid
numbers:

33

i e T
0.321el2

e .5,

Leadfng and trailing blanks are permitted. Blanks may be
embedded between a plus (+) or minus (-) sign and the number, but
not within the number itself.
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You can modify the basic precision used for arithmetic calculations
while a program is executing. The number of significant figures
used in arithmetic operations is determined by the Numeric Digits
setting and may be modified using the NUMERIC instruction
described in Chapter 4.

The number of decimal places used for a result depends on the
operation and the number of decimal places in the operands. ARexx
preserves trailing zeroes to indicate the precision of the result. If
the total number of digits required to express a value exceeds the
current Numeric Digits setting, the number is formatted in
exponential notation. They are:

o Scientific notation — the exponent is adjusted so that a single
digit is placed to the left of the decimal point.
o Engineering notation — the number is scaled so that the

exponent is a multiple of 3 and the digits to the left of the
decimal point range from 1 to 999.

Table 3-1 lists arithmetic operators.
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Table 3-1. Arithmetic Operators

Operator Priority Example Result

+ (prefix conversion) 8 312 3.12

— (prefix negation) 8 -"3.12" -3.12

** (exponentiation) 7 0.5**38 0.125

* (multiplication) 6 1:5*1.50 2.250

/ (division) 6 6/3 2

% (integer division) 6 -8% 3 =2

I/l (remainder) 6 5.1//0.2 0.1

+ (addition) 5 3.1+4.05 7815

— (subtraction) 5 5.55-1 4.55

Concatenation Operators

ARexx defines two concatenation operators. The first, identified by
the operator sequence | | (two vertical bars), joins two strings into a
single string with no intervening blank. This type of concatenation

can also be specified implicitly. When a symbol and a string are

typed without any intervening spaces, ARexx behaves as if the | |
operator had been specified. The second concatenation operation is
identified by the blank operator and joins the two operand strings

with one intervening blank.

The priority of all concatenation operations is 4. Table 3-2

summarizes the different operations.
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Table 3-2. Concatenation Operators

Operator Operation Example Result

Il Concatenation ‘why me,'ll'Mom?* why me,Mom?

blank Blank Concate- ‘good"times' good times
nation

none Implied Concate- one'two'three ONEtwoTHREE
nation

Comparison Operators
ARexx supports three types of comparisons:

o Exact comparisons — character-by-character comparison.

« String comparisons — ignore leading blanks and add blanks to
the shorter string.

o Numeric comparisons — converts the operands to an internal

numeric form using the current Numeric Digits setting and then
runs an arithmetic comparison.

Comparisons always result in a Boolean value. The numbers 0 and
1 are used to represent the Boolean values false and true. The use
of a value other than 0 or 1 when a Boolean operand is expected will
generate an error. Any number equivalent to 0 or 1, for example
0.000 or 0.1E1, is also acceptable as a Boolean value.

Except for the exact equality (==) and exact inequality (~==
operators, all comparison operators dynamically determine whether
a string or numeric comparison is to be performed. A numeric
comparison is performed if both operands are valid numbers.
Otherwise, the operands are compared as strings.
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All comparisons have a priority of 3. Table 3-3 lists the acceptable
comparison operators.

Table 3-3. Comparison Operators

Operator Operation Mode
== Exact equality Exact
~== Exact Inequality Exact
= Equality String/Numeric
~= Inequality String/Numeric
> Greater Than String/Numeric
>= or ~< Greater Than or Equal To String/Numeric
< Less Than String/Numeric
<=or ~> Less Than or Equal To String/Numeric

Logical (Boolean) Operators

ARexx defines the four logical operations, NOT, AND, OR, and
Exclusive OR, all of which require Boolean operands and produce a
Boolean result. An attempt to perform a logical operation on a non-
Boolean operand will generate an error. Table 3-4 shows the
acceptable logical operators.
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Table 3-4. Logical Operators

Operator Priority Operation

~ 8 NOT (Inversion)
& 2 AND

| 1 OR

A or && il Exclusive OR

Specia/ Characters

A few punctuation characters have special meanings within ARexx,
as shown in Table 3-5.

Table 3-5. Special Characters

Special Definition
Character
(:) Colon A colon defines a label when preceded by a symbol

() Parentheses

(;) Semicolon

token (any alphanumeric character or . ! ? $).

Parentheses are used to group operators and operands
into subexpressions to override the normal operator
priorities. An open parenthesis also serves to identify a
function call within an expression. A Symbol or string
followed immediately by an open parenthesis defines a
function name. Parentheses must always be balanced
within a statement.

A semicolon acts as a statement terminator.
Statements too long to fit on one line may be separated
by semicolons.
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(;,) Comma A comma acts as the continuation character for
statements broken into several lines and as a separator
of argument expressions in a function call.

Clauses

Clauses, the smallest language unit that can be executed as a
statement, are formed from token groupings.

As the program is read, the language interpreter splits the program

into groups of clauses. These groups of one or more clauses are then
broken down into tokens and each clause is classified as a particular
type. Seemingly small syntactic differences may completely change

the semantic content of a statement. For example:

SAY 'Hello, Bill'

is an instruction clause and will display "Hello, Bill" on the console,
but:

'Y8AY 'Helle, Bill'

is a command clause, and will issue "SAY Hello, Bill" as a command
to an external program. The presence of the leading null string (' ')
changes the classification from an instruction clause to a command
clause.

The end of a line normally acts as the implicit end of a clause. A
clause can be continued on the next line by ending the line with a
comma. The comma is ignored by the program, and the next line is
considered as a continuation of the clause. There is no limit to the
number of continuations that may occur (except for those limits
imposed by the command buffer).
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String and comment tokens are automatically continued if a line
ends before the closing delimiter has been found, and the newline
(i.e., enter) character is not considered to be part of the token.

Null Clauses

Null clauses are lines of blanks or comments and may appear
anywhere in a program. They have no function in the execution of
a program, except to aid its readability and to increment the line
count.

Label Clauses

A label clause is a symbol followed by a colon (:). A label acts as a
place marker in the program, but no action occurs with the
execution of a label. The colon is considered as an implicit clause
terminator, so each label stands as a separate clause. Label clauses
may appear anywhere in a program. For example:

start: /*Begin execution*/
syntax: /*Error processing*/
Assignment Clauses

Assignment clauses are identified by a variable symbol followed by
an = operator. (In this context the = operator's normal definition of
equality comparison is overridden.) The tokens to the right of the =
are evaluated as an expression and the result is assigned to the
variable. For example:

when = 'Now is the time'
answ = 3.14 * fact(5)
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The equal sign (=) assigns the value 'Now is the time' to the variable
'‘when', and assigns the result of 3.14 * fact(5) to the variable
‘answ'.

Instruction Clauses

Instruction clauses begin with the name of the instruction and tell
ARexx to perform an action. Instruction names are described in
Chapter 4. For example:

DROP a b c
SAY 'please'
IF j > 5 THEN LEAVE;

Command Clauses

Command clauses are any ARexx expression that cannot be
classified as one of the preceding types of clauses. The expression is
evaluated and the result is issued as a command to an external host.
For example:

'delete' 'myfile' /*AmigaDOS command*/
'"jump' current+10 /*An editor command*/

The delete command is not recognized as an ARexx command, so it
is sent to the external host, in this case AmigaDOS. The jump
command in the second example is assumedly understood by an
external text editor.

Expressions

Expressions are a group of evaluated tokens. Most statements
contain at least one expression. Expressions are composed of:
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o Strings — The value of a string is the string itself.

o Symbols — The value of a fixed symbol is the symbol itself,
translated to uppercase. Symbols may be used as variables and
may have an assigned value.

o Operators — Operators have a priority order that determines
when it will be performed.

o Parentheses — Parentheses may be used to alter the normal
order of evaluation in the expression or to identify function calls.
A symbol or string followed immediately by an open parenthesis
defines the function name, and the tokens between the opening
and closing parenthesis form the argument list for the function.
For example, the expression:

J 'factorial is' fact(J)

is composed of:

- a symbol — J

a blank operator

a string — factorial is
another blank

a symbol — fact

an open parenthesis

- a symbol —J

- a closing parenthesis

In this example, FACT is a function name and (J) is its argument
list, the single expression J.

Before the evaluation of an expression proceeds, ARexx must obtain
a value for each symbol in the expression. For fixed symbols the
value is the symbol name itself, but variable symbols must be looked
up in the current symbol table. In the example above, if the symbol
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J was assigned the value 3, the expression after symbol resolution
would be:

3 'factorial is' FACT(3)

To avoid ambiguities in the values assigned to symbols during the
resolution process, ARexx guarantees a strict left-to-right resolution
order. Symbol resolution proceeds irrespective of operator priority
or parenthetical grouping. If a function call is found, the resolution
is suspended while the function is evaluated. It is possible for the
same symbol to have more than one value in an expression.

If the previous example was rearranged to read:

FACT (J)*** g gV factorial®

would the second occurrence of symbol J still resolve to 3?7 In
general, function calls may have side effects that include altering
the values of variables. If the example was rearranged, the value of
J might have been changed by the call to FACT.

After all symbol values have been resolved, the expression is
evaluated based on operator priority and subexpression grouping.
ARexx does not guarantee an order of evaluation among operators
of equal priority and does not employ a "fast path" evaluation of
Boolean operations. For example, in the expression:

(=t e e (FACT (30~ =7 6))

the call to the FACT function will be made even though the first
term of the AND (&) operation is 0. This example points out that
ARexx will continue reading left to right, even though the given
example is false and will return a value of 0.
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The Command Interface

The ARexx command interface is a public message port. ARexx
compatible applications must have this message port. ARexx
programs issue commands by placing the command string in a
message packet and sending the packet to the host's message port.
The program suspends operation while the host processes the
commands and resumes when the message packet returns.

The Host Address

ARexx maintains two implicit host addresses, a current and a
previous value, as part of the program's storage environment.
These values can be changed at any time using the ADDRESS
instruction (or its synonym, SHELL). The current host address can
be inspected with the ADDRESS() built-in function. The default
host address string is REXX, but this can be overridden when a
program is invoked. Most host applications will supply the name of
their public port when they invoke a macro program, so that the
macro can automatically issue commands back to the host.

One special host address is recognized. The string COMMAND
indicates that the macro should be issued directly to AmigaDOS.
All other host addresses are assumed to refer to a public message
port. An attempt to send a command to a nonexistent message port
will generate the syntax error "Host environment not found".

Program 9 shows the interaction between ARexx and the
AmigaDOS editor, ED. The program sees if ED is running,
determines the name of the message port, and sets up some stem
variables.



The Command Interface 3-19

Program 9. ED-status.rexx

/*Prints status of ED. ED must be running before this
program is started. ED ports are named 'Ed', 'Ed_1°',

"Ed =27

DO WHILE ~ SHOW('p', DEFAULT_ED)

and so' ‘ons */

DEFAULT_ED = "Ed" /*This name is case sensitive*/
/*Procedure to follow if ED isn't running, or if only
a second

(or later) instance of ED is running.*/
/*Look for-port*/

SAY "Cannot find port named" DEFAULT_ED

SAY "Available ports:*"

SAY SHOW('P') '0Oa'X

SAY "Enter different name for port, or QUIT to quit"
/* Let user choose port if we can't find it */
DEFAULT_ED = READLN (stdout)

IF STRIP(UPPER(DEFAULT_ED)) = 'QUIT' then exit 10
/*Let user quit*/

END

SAY "Using ED port" DEFAULT_ED
/*Now that port is found, have ARexx address it.*/
ADDRESS VALUE DEFAULT_ED

\
*
0
()
et
(=
o]

STEM.
STEM.
STEM.
STEM.
STEM.
STEM.
STEM.
STEM.
STEM.

STEM.
STEM.
STEM.
STEM.
STEM.
STEM.
STEM.

oo WNDEFE O

I8N {15 o T | R ¢ R ]

.

some useful stem variables*/
15 /*Number of ED ARexx variables*/
'LEFT' /*Left margin (SL)*/
'RIGHT' /*Right margin (SR)*/
'TABSTOP' /*Tab stop setting (ST) */
'LMAX' /*Max visible line on screen*/
'WIDTH' /*Width of screen in chars*/
5.8 /*Physical X pos. on screen-from 1*/
e /*Physical Y pos. on screen-from 1%/
'BASE' /*Window base*/
Base is 0 unless screen is shifted right) */
'EXTEND' /*Extended margin value (EX)*/
'"FORCECASE'' /*Case sensitivity flag*/
'"LINE' /*Current line number*/
'FILENAME' /*File being edited*/
'CURRENT" /*Text of current line*/
'LASTCMD' /*Last extended command*/
' SEARCH' /*Last search string*/
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/*Ask ED to put values into stem variable 'STEM.'*/
'RV' '/STEM/' /*RV is an ED command used to send
info from ED to ARexx*/

/*STEM.1 is LEFT, and STEM.LEFT now holds a value
from ED. Here is a way to print that information.*/

DO 1 = 1.to STEM.O0

ED_VAR = STEM.1

SAY STEM.i "=" STEM.ED_VAR /*Print ED variable/value*/
END

Creating a Macro

ARexx can be used to write programs for any host application that
includes a compatible command interface. Some application
programs are designed with an embedded macro language and may
include many pre-defined macro commands.

Check your macro program for "shortcut" commands. Some
programs may include powerful functions that were implemented
specifically for use in macro programs.

The interpretation of the received commands depends entirely on
the host application. In the simplest case, the command strings will
correspond exactly to commands that could be entered directly by a
user. For example, positional control (up/down) commands for a
text editor would probably have identical interpretations. Other
commands may be valid only when issued from a macro program. A
command to simulate a menu operation would probably not be
entered by the user. In Program 10, the ARexx program is called by
ED to transpose two characters.
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Program 10. Transpose.rexx

/*Given string '123', if cursor is on 3, macro
converts string to '213'.*/

HOST = ADDRESS () /*Find out which ED called us*/
ADDRESS VALUE HOST I o cnoand talk o it.®/
'rv' '/CURR/' /*Have ED put info in stem CURR*/

/*We'll need two pieces of infor<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>