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REXX Concepts and
Applications

By  B r u c e  Woodwo r t h

Designed for beginners, this ar ticle covers the REXX
(Restructured Extended Executor) language in a mainframe
environment, offering tips, tools and tutorials to help you write
useful REXX execs.

INTRODUCTION

This article is for those who wish to learn how to use the REXX lan-
guage in a mainframe environment. It is of value to beginners but also
contains some information of value for more advanced users. The
explanations in this article are brief.

While going through this article, one may find it beneficial to key in
and execute the small sample programs.

THE REXX LANGUAGE

The REXX language (Restructured Extended Executor language) is
a programming language that runs in a number of environments, from
Windows to the mainframe. In a TSO environment, a REXX program
should reside in a PDS which is allocated as SYSEXEC or SYSPROC.
If you don’t already have a library in which to put your REXX execs,
then start by setting up your personal REXX library. Step-by-step
instructions on setting up your REXX library on TSO and allocating it
to SYSEXEC can be found online at woodworths.com.

A REXX program is executed in native TSO mode by typing in its
name and hitting the enter key. Some REXX programs are designed to
accept operands when they are executed. These programs are executed
by typing in the name, the operands, and then striking the enter key.

A REXX program must start with a comment that includes the word
REXX. A REXX comment must begin with /* and end with */.
Following is an example of a REXX comment:

/* This is a REXX comment */
Comments may be placed anywhere in a REXX program and may

span several lines.
Programs can contain data that remains constant during program

execution. In REXX we call these constants “strings.” Strings can be
enclosed in single or double quotes. Some examples:

‘String in Single Quotes’
“String in Double Quotes”

A quote can be included as part of a string (two quotes side by side
tell REXX that you want to include the quote as part of the string and
not close the quote). Examples:

“Can’t”
‘Spell “it” backwards’
‘can’’t’
“Spell “”it”” backwards”
In our programs we use symbolic addresses to reference data and

instructions. When making up symbolic names there are certain rules one
must follow. The symbolic name must start with one of the following:

A-Z,@,#,$,!,?,_
After the first character one may also use the following:
0-9 or period (.)
Moving data from one storage area to another in REXX is called

“assignment.” The following example of assignment shows an expres-
sion being assigned to ANSWER. The value in ANSWER will be 55.

ANSWER = 100 - 45
A label (a symbolic address where instructions are stored) must be fol-

lowed by a colon when it is defined. Following is an example of a label:
LABEL:
REXX programs can contain blank lines which are called null clauses.

One may also create a null clause with a semicolon. A semicolon is a
statement delimeter.

An “instruction” is a REXX instruction. We will cover some instruc-
tions shortly.

When the REXX interpreter is processing your program statements,
it uses the following assumption: If the statement is not a label, instruc-
tion, assignment, or null clause, then REXX takes it as a “command”
and passes it to TSO.

INPUT AND OUTPUT

Commonly in programming, data is input from an auxiliary storage
medium, processed, and output to an acceptable storage medium. The most
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common type of output is a monitor or terminal screen. The REXX instruc-
tion for displaying information on the monitor is the SAY instruction.

The most common input device is the keyboard. The REXX instruc-
tion for reading information from the keyboard is PARSE PULL.
FIGURE 1 is a sample program that reads from the keyboard and writes
to the monitor.

The first line is a REXX comment and is ignored by the interpreter.
It is used only by the system to determine which interpreter to call (the
REXX interpreter). The SAY instruction displays a string upon the
monitor. The PARSE PULL command causes Exec processing to go
into a wait state until the user of the exec hits the enter key. The PARSE
PULL command then stores the data, entered by the user, in storage at
the symbolic address we called NAME. The next SAY command dis-
plays a REXX expression which consists of a string and the value at the
symbolic address NAME. The EXIT statement ends the program.

REXX is a free-form programming language. The indentation of state-
ments and the breaking up of statements (coding them over several lines)
has no effect on the operation of the code. The indentation is for readabil-
ity only. Use these examples as guides when structuring your statements.
These examples represent years of research in structured design.

CONDITIONAL EXPRESSIONS

REXX has instructions that are used to conditionally execute sequences
of code. The IF instruction is one such instruction.

Following is the syntax for an IF statement:
IF expression
THEN

statement-1
ELSE

statement-2
In the above syntax, if “expression” is true (evaluates to 1), then

statement-1 is executed, otherwise (expression evaluates to 0) state-
ment-2 is executed. Only one statement may be placed after the THEN
or the ELSE. However, many statements may be placed on a THEN or
on an ELSE if the statements are placed between a DO and an END.

FIGURE 2 is a sample REXX program demonstrating the use of the IF
instruction. In this sample the SAY and PARSE PULL commands
function as they did in the previous example. The IF statement causes the
SAY statements to be conditionally executed. On the IF statement is the
REXX expression: NAME=’’ : This is a test to see if the value of NAME
is equal to a null string (in other words, tests the storage at symbolic
address NAME to see if anything is there). When REXX evaluates the
expression, the expression gets replaced with the value 1, if it is true, and
the value 0, if it is false. If the expression evaluates as true, then the state-
ments following the THEN clause are executed. Otherwise, the statement
after the ELSE clause is executed. Only one set of instructions (the one
after THEN or the one after ELSE) will be executed on a given pass.
Notice that the EXIT statement is missing. EXIT is not needed if the
REXX program is to stop execution at the physical end of the program.

The comparison operators are:
Symbol Description

= Equal
< Less
> Greater

Not
\ Not

<> Not Equal (same as =)

And can be combined into complex comparisons by use of the
Boolean logical operators:

Symbol Description
| Or

& And
&& Exclusive OR

The ELSE clause is not required on an IF instruction. The NOP (no
operation) can be used if the THEN option is not needed. FIGURE 3
demonstrates these concepts. The spacing has no effect on the execution
of the exec but is used to make the logic easier to follow.

The first IF statement is a demonstration of the use of the less than ( < )
operator and is also a demonstration of an IF without an ELSE. The
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FIGURE 1: READ FROM THE KEYBOARD, WRITE TO THE MONITOR

FIGURE 2: CONDITIONAL EXECUTION USING THE IF INSTRUCTION

FIGURE 3: CONDITIONAL EXPRESSION SHOWING NOP, AND THE
ELSE CLAUSE

FIGURE 4: CONCATENATION

FIGURE 5: CALLING FUNCTIONS
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second IF statement is an example of two separate conditions (a com-
pound condition) separated by an “and” ( & ). The second comparison
on this compound condition makes use of the “not equal” operator ( <> ).
The next IF statement is an example of an IF statement with no operation
to be done on the THEN clause. The last IF statement demonstrates a
multiple condition using “or” ( | ).

DATA CONCATENATION

Two or more data items can be concatenated (put together) with
blanks or without blanks. FIGURE 4 is an example of this.

The first SAY statement will display “CAT FISH”, the storage area FLD
(with the value “CAT”) having been concatenated (with an intervening
space) to the string “FISH”. The second SAY statement makes use of a
double vertical bar ( || ), which causes the storage area FLD to be concate-
nated with the string “FISH” without an intervening space. Therefore, the
second SAY statement will display “CATFISH”. The third SAY statement
uses abuttal and will display “CATFISH” also. Abuttal can be used when
combining variables and strings to obtain cleaner looking code.

FUNCTION CALLS

Function calls are a large part of REXX. To call a function, simply
key in the function name followed by an open and closed parenthesis
“()”. If the function requires any data to be passed, then the data is
placed between the parentheses.

If the function returns a value, then REXX replaces the call to the
function with the value returned by the function.

Example:
DATATYPE(“123”)
In this example, the function named DATATYPE is being called. The

constant string “123” is being passed to the function. This particular
function returns the value “NUM” when numeric data is passed and
returns the value “CHAR” when other than numeric data is passed.
This example of course always returns the value “NUM”.

A better example of the use of the DATATYPE function can be seen
in FIGURE 5. The SAY statement prompts the user to enter something at
the keyboard. The PULL statement reads the keyboard and places the
pulled response into the field called ANS. The DATATYPE function is
called on the IF statement and is passed the value in ANS. If the user
keys in all numeric digits, then the function will return the value
“NUM” and the IF statement will read: IF NUM = NUM : and the SAY
statement on the THEN will be executed.

LOOPING

In programming there are three basic types of structure: sequential,
decision and iteration. We covered the first two earlier. Iteration is the
execution of a sequence of instructions over and over, usually until some
condition is met. Iteration is sometimes called a loop. Iteration can be sup-
ported through the use of several REXX instructions. FIGURE 6 demon-
strates iteration using the REXX instruction—DO WHILE expression.

In FIGURE 6, the DO statement is delimited by the END statement.
All of the instructions between the DO and the END instruction will be
performed over and over until the condition on the WHILE option is
satisfied. The expression on the WHILE option is checked first before
any instructions between the DO and the END are executed. Therefore,
it is possible that the instructions between the DO and END will never

be executed (in the case when the condition is true on the first test). In
this example the expression on the WHILE interprets as follows: IF the
ANSwer entered by the user is NOT equal to the letter “q,” then the
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FIGURE 6: INERATION USING THE DO WHILE EXPRESSION

FIGURE 7: USING SUBROUTINES

FIGURE 8: USING PARSE ARG TO ASIGN OPERANDS TO SYMBOLICS

FIGURE 9: EXECUTING TSO COMMANDS FROM WITHIN A REXX EXEC

FIGURE 10: USING THE QUEUE INSTRUCTION TO PASS DATA TO TSO
PROGRAMS
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instructions between the DO WHILE and
END will be executed. When END is reached,
control loops back to the DO WHILE, which
again evaluates the expression to determine
whether to continue looping or to continue on
to the statement after the END.

SUBROUTINES

While examining the previous code one may
have noticed two statements that were coded
twice in the program. The statements are SAY
and PARSE PULL. The statements are coded
once before the DO WHILE and once within
the DO WHILE loop. Repetitive statements are
good candidates for subroutines.

Subroutines start with a label. Following the
label come the instructions that make up the
body of the routine. The body of the subrou-
tine is followed by the RETURN statement.
Subroutines are executed by means of the
CALL instruction.

FIGURE 7 is a sample program demon-
strating the use of the CALL instruction and
subroutines. In this sample, the normal
sequential execution of the code is interrupted
by the CALL instruction. The CALL causes
control to branch down to the label GETANS.
Once at this new address, execution continues
sequentially until the RETURN statement is
encountered. The RETURN causes control to
branch back up to the statement following the
CALL statement (the DO WHILE state-
ment). In the body of the DO WHILE loop
we see the CALL statement again. This func-
tions the same way, branching down to the
routine GETANS, then executing the SAY
and PARSE PULL statements sequentially,
then executing the RETURN statement. This
time however, control returns to the END
statement (the statement now following the
CALL statement).

OPERANDS

When an exec is invoked, or executed,
operands can be keyed in at the same time the
exec name is keyed in to execute the Exec.
These operands can be assigned to symbolic
addresses within the Exec by means of the
PARSE ARG instruction. FIGURE 8 is a sample
exec that demonstrates this.

In this example, the user would execute the
exec by keying in the name of the exec fol-
lowed by a numeric parameter. The PARSE
ARG statement will assign the numeric
parameter to the symbolic name ANS. If the
user enters more than one parameter when

invoking this exec, then the first parameter is
assigned to the field ANS and all other param-
eters are assigned to the field named THER-
EST. Notice the function call embedded in the
first SAY statements operands. The function
D2X is used to convert decimal numbers to
hexadecimal numbers. The function will be
passed a numeric value held in the field ANS
and will RETURN the hexadecimal equiva-
lent. The call to the function: D2X(ANS) : will
be replaced with the returned result.

TSO COMMANDS

As mentioned earlier, TSO commands can
also be placed into REXX Execs. FIGURE 9
shows a sample REXX program containing a
TSO command.

The PARSE ARG statement was covered ear-
lier. In this example, the PARSE ARG statement
assigns the first operand entered to the field
name DSNAME. The variable name THEREST
is used as an overflow area for extra variables
that may have been inadvertently entered. If this
variable name were left off, then any extra
parameters entered when the exec was invoked
would be appended to the field DSNAME. The
statement: ADDRESS TSO : tells the REXX
interpreter to pass any commands, which REXX
does not understand, to TSO. ADDRESS TSO is
the default and need not be coded in this
instance. Notice that the next command in the
exec is in quotes “COPY”. The quotes are just to
ensure that REXX does not attempt to interpret
the command but instead passes it to TSO
exactly as it is coded. When this line (the one
containing COPY) is interpreted, the variable,
DSNAME, will be resolved before the line is
passed to TSO. The portions of the line in quota-
tion marks will not be changed but will be passed
to TSO exactly as they are coded. To understand
exactly what is being passed to TSO, rewrite the
above COPY command, leaving out the quotes
(“) and substituting constants for the variables.
For example, suppose you named the above exec
MAKEBAK and invoked it as follows:

MAKEBAK @WCS001.FILE1

REXX will interpret the line containing
“COPY” and substitute DSNAME with
@WCS001.FILE1 as follows:

REXX line:
“COPY ‘“DSNAME”’ ‘“DSNAME”.BACK-

UP’ NONUM”
Interpreted line:
COPY ‘@WCS001.FILE1’

‘@WCS001.FILE1.BACKUP’ NONUM

Remember that abuttal can be used to indi-
cate that the pieces of data are to be concate-
nated without intervening spaces.

PASSING INFORMATION TO
TSO PROGRAMS

Some TSO commands require data or com-
mands to be entered while they are executing.
This may seem difficult to accomplish through
the REXX exec since your exec will not regain
control until the TSO command has completed.
For example, if one were to invoke the following
command:

EDIT ‘@WCS001.STATES.HEADINGS’
from within an Exec, the user would be

placed into EDIT mode and the exec would
not regain control until the user keyed in END
at which time the EDIT session would end and
the exec would regain control. REXX over-
comes this problem by allowing one to stack
the commands or data that a TSO command
(or program) may require to be entered from
the keyboard. The REXX command for stack-
ing responses to be passed to executing pro-
grams (or commands) is QUEUE. FIGURE 10
shows a sample program that executes the
EDIT command after stacking instructions to
control the EDIT session once it is started.

The PARSE command places the operand
(which is entered when the exec is invoked) into
the variable named DSN_MEM. The exec then
places three EDIT commands into the stack (or
queue) and then executes the TSO command
EDIT. Normally, EDIT would read commands
from the keyboard. However, when the system
sees information in the stack, it will pass the
information to the program that is trying to read
from the keyboard. The system will pass the
information one line at a time. So, when the
EDIT command gets control, it reads from the
keyboard and is given the command:

“C * 999999 /TMNODE/PMNODE/ ALL”
Therefore, EDIT searches the file being edited

for the string “TMNODE” and changes it to
“PMNODE” for the whole file. Next, EDIT saves
the modified file. The last thing EDIT does is to
END, thus returning control to the exec. Now, the
exec displays a message onto the screen and
EXITs.

SUMMARY

With the tools covered so far, one could
write many useful REXX execs. Even more
useful REXX execs can be written if you com-
bine this information with that on the EXE-
CIO command. The EXECIO command was
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covered in the April, 2003 issue of Technical
Support magazine in Lionel Dyck’s article,
“Reading and Writing Data Using REXX
EXECIO on OS/390 and z/OS.”  
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