














































































































































































































































































































































































































































Reading 1 

The EXIT instruction causes a return to CMS. In the program shown in Figure 75, 
the EXIT instruction stops the main program from running on into the subroutine. 

The ARG Instruction 
In your subroutine, you may want to refer to an argument many times; if so, it 
would make your program easier to read if the argument had a memorable name, 
rather than just ARG(1). To assign the arguments to variables, use the PARSE 
ARG instruction or the PARSE UPPER ARG instruction. 

For example, if you want the results of the four expressions on the call instruction to 
be assigned FLOUR, BUTTER, SUGAR, and COOKIES, you could write: 

PARSE ARG flour, butter, sugar, cookies 

The other form of the instruction, PARSE UPPER ARG, can be shortened to ARG. 
If you wanted the four arguments to be translated to uppercase you could write: 

ARG flour, butter, sugar, cookies 

Notice that, just as there are commas between the expressions in the CALL 
instruction, so there are commas between the symbols in the PARSE ARG or ARG 
instruction when it is used in this way. 

The RETURN Instruction 

Example 

The RETURN instruction takes you back to the main routine. Processing continues 
with the instruction following the CALL. The full form of the instruction is 

RETURN [expression] 

where, if express i on is specified, it will be assigned to the REXX special variable, 
RESULT. (But if express i on is omitted, RESULT is "dropped". That is, 
RESULT is not assigned a value and thus, when used in an expression, takes on the 
value of itself, translated to uppercase (RESULT). 

The variable RESULT can be used in an expression by the calling program when it 
resumes. 

This example shows how CALL passes arguments to a subroutine; ARG assigns the 
arguments' values to variables; RETURN assigns a value to RESULT; and the main 
program uses this data. 
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MAKE BOX EXEC 

long = 1; wide = 2; high = 1.5 /* the size of the box */ 
/* required (meters) */ 

CALL box long, wide, high 
I L-...L-...'L---------, 

~ 
----'say "Material required =" result, 

"square meters" 

EXIT 

~. 
BOX: 
/* Computes area of material */ 
/* required for making a box, */ 
/* with no lid. Arguments are: */ 
/* 1. length * / 
/* 2. width */ 
/* 3. height */ 

+ + ~ 
ARG length, width, height 

area= length*width, 
+ 2*width*height, 
+ 2*length*height 

RETURN area 
, I 

/* base */ 
/* short sides */ 
/* long sides */ 

When to Leave Out the Arguments 
If program variables are referred to by the same names both outside and inside an 
internal routine (a routine that exists in the same file as the CALL instruction), it is 
not necessary to include them as arguments on the CALL or ARG instructions. 

However, not including them could make it more difficult for a person reading your 
program to understand what your subroutine does. So it will be especially important 
in this case to give a list of the arguments in the comments that introduce the 
subroutine. 
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Did You Understand That? 
1. This program simulates a children's race game, of the kind that used to be 

played with dice. 

Write the subroutine TELL to tell who is winning. 

RACEGAME EXEC 

/* Example of a subroutine: a child's race game */ 
a = 0 /* Arthur starts from zero */ 
b = 3 /* Barry gets a headstart of 3 */ 
do 15 

a = a + random(l,6) 
call tell 
b = b + random(l,6) 
call tell 

/* Arthur gets first turn */ 
/* Who's ahead now */ 
/* Now it's Barry's turn */ 
/* Who's ahead now */ 

end 
exit /* End of main program */ 

2. Copy the main program and your subroutine into an exec file and test your 
program. 

Answers: 

1. A possible solution is: 

/*--------------------------------------------------*/ 
/* Subroutine to display the position */ 
/* ================================== */ 
/* INPUT: a (Arthur's score) */ 
/* b (Barry's score) */ 
/* RESULT: displayed on user's screen */ 
/*--------------------------------------------------*/ 
TELL: 
values = "Arthur =" a "; Barry =" b "; II 

select 
when a > b then say values "Arthur is ahead" 
when b > a then say values "Barry is ahead" 
otherwise say values "Neck and neck!1I 

end 
return 

In this sample solution, there are no arguments on the CALL instruction. 
Nevertheless, a person reading the program will still need to know what data the 
subroutine is using. 
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A well-designed subroutine will operate on a clearly defined set of data. To 
make your program more readable, you should define this data in comments at 
the beginning of the subroutine. 

You have just completed Step 21. 

Reading 1 continues in "Jumps" on page 212. 
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Subroutines and Functions 
Reading 2 

Reading 2 

You can write your own subroutines (described earlier) and your own functions. 
You can also use subroutines and functions written by other people. 

What are the differences between subroutines and functions, and what do they have 
in common? 

The differences are: 

• To call a subroutine, you use a CALL instruction: 

CALL routine [argumentl, ... ] 

But to call a function, you use a function call: 

routine([argumentl, ... ]) 

• A subroutine need not return a result, but a function must return a result. In a 
subroutine, you can write: 

RETURN 

But in a function you must at least write: 

RETURN"" /* This returns a null string */ 

• A subroutine sets the value of the special variable RESULT. But the result 
returned by a function is used in the expression where the function call 
appeared. 

The similarities are: 

• Both use the ARG and PARSE ARG instructions, and the ARG( ) function, for 
obtaining the values of their arguments. 

• Both can be either internal (that is, starting with a label in the same file as the 
CALL instruction or the function call) or both can be external (that is, in a 
different file). 

• Both have the same search order. When a call to routine is recognized, the 
interpreter searches for: 

1. The label routi ne: in the same file 
2. A REXX function called routine 
3. An external routine. 

(For full details, see your VM/SP System Product Interpreter Reference.) 

• Both, when they are internal, can use the PROCEDURE instruction (described 
in Reading 3, page 29). 

• Where it is reasonable to do so, functions can be used as subroutines. 
Subroutines that return a result can be used as functions. 
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Using a Call of the Other Kind 
Where convenient, programs designed as functions can be called as subroutines. 
And, if they always return a result, programs designed as subroutines can be called 
as functions. 

For example, the subroutine QUIET, which we discussed on page 129, could be 
called as a function: 

if quiet("STATE" fn ft) = 0 
then ••• 

and the POSe ) function could be called as a routine: 

/* to remove NEEDLEs from haystack */ 
do forever 

call pos needle,haystack 
if result = (:) 
then leave 
else haystack = delstr(haystack,result,length(needle» 

end 

Note: : DELSTR() is a REXX built-in function. See your VM/SP System Product 
Interpreter Reference for details. 

Parsing the Arguments 
Each of the arguments passed by a CALL instruction can be parsed using the 
PARSE ARG instruction or the ARG instruction. For example, the instruction: 

CALL words "a string of words",5 

might be parsed using: 

WORDS: 
PARSE ARG first second third fourth rest, number 

The result would be that: 

FIRST gets "a" 
SECOND gets "string" 
THIRD gets "of' 
FOURTH gets "words" 
REST gets "" 
NUMBER gets "5" 
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External Subroutines 
When we first discussed subroutines, we mentioned only the internal routines. But 
subroutines can also exist as a separate exec file. 

CALL mysub 

--

r 
MYSUB EXEC 

/* * / 

RETURN 

In an external routine, the variables belonging to the caller are not available to the 
subroutine. All the data must be formally passed, using arguments on the CALL 
instruction, and all the data must be returned using the RETURN instruction. (If 
necessary, the calling routine can PARSE the variable RESULT into a number of 
variables.) 

You have just completed Step 36. 

Reading 2 continues in "Jumps" on page 212. 
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Jumps 

Reading 1 

In this section we discuss instructions that cause the interpreter to continue 
processing at a different point in your program. 

In this section: 

immediately following, describes: 

• Using the SIGNAL instruction for "jumps." 

Reading 2 on page 213, describes: 

• How to use the SIGNAL instruction for abnormal changes of control. 

Reading 3 on page 214, describes: 

• How to use the SIGNAL instruction to set "ON-conditions." 

The SIGNAL Instruction 
Reading 1 

SIGNAL ON FAILURE 
SIGNAL ON HALT 
SIGNAL ON NOVALUE 
SIGNAL ON SYNTAX. 

The SIGNAL instruction can jump (that is, transfer control) to another part of your 
program. 

If your SIGNAL instruction is in the middle of a program, the interpreter forgets all 
about the SELECT constructs and DO loops you were in; therefore, you cannot 
jump back into or jump around within a DO loop. This usually means that you can 
only use SIGNAL for an abnormal end. For other purposes, it is better to construct 
your jumps using IF, SELECT, or DO, as described earlier. 

Reading 1 continues in Chapter 10, "Programming Style and Techniques" on 
page 215. 
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The SIGNAL Instruction 
Reading 2 

Reading 2 

To tell the interpreter to go to another part of the same file, use the SIGNAL 
instruction: 

SIGNAL label 

This causes a jump to the specified label. A label consists of a symbol followed by a 
colon (:). The interpreter searches from the top of the file for the clause: 

LABEL: 

Processing continues from there. 

Here is an example of an abnormal end using SIGNAL. The SIGNAL instruction 
always stores its own line number in the REXX special variable SIGL. 

SIGNAL abend 

EXIT /* end of ordinary code */ 
/*------------------------------------------------------*/ 
/* This code handles abnormal ends */ 
/*------------------------------------------------------*/ 
ABEND: 
say "Abnorma1 end signalled at 1ine" sig1, 
I I". Cannot continue." 

exit 

The first EXIT instruction is put there to stop the normal program from running on 
into the "abnormal end" routine. 

Reading 2 continues in Chapter 10, "Programming Style and Techniques" on 
page 215. 
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SIGNAL ON Condition 
Reading 3 

To set up a "trap" so that the interpreter, whenever a specified condition is detected, 
will jump to the corresponding label, use: 

SIGNAL ON { ERROR } 
FAILURE 

HALT 
NOVALUE 
SYNTAX 

where: 

SIGNAL ON ERROR has already been discussed. Refer to page 126. 

The others work in a similar way, jumping to their own label when the condition is 
detected, and setting the REXX special variable SIGL. 

SIGNAL ON FAILURE 

SIGNAL ON HALT 

SIGNAL ON NOVALUE 

SIGNAL ON SYNTAX 

sets up a "trap" to the label FAILURE that is taken 
whenever a failure condition from a host command is 
detected (that is, a negative return code is returned). For 
example, a failure condition would occur if a command 
could not be found. This can be useful for debugging 
commands that would probably cause the program to stop 
running. 

sets up a "trap" to the label HALT that is taken whenever 
the CMS immediate command HI (Halt Interpretation) is 
issued from the CMS command line. This command works 
in a similar way to HX, but it does not force a return to 
CMS. This can be useful when debugging a REXX 
program under XEDIT. You can halt the REXX program 
without aborting the whole XEDIT session. 

sets up a "trap" to the label NOVALUE that is taken 
whenever a symbol that could be the name of a variable is 
encountered, and the variable does not exist. This can be 
useful for checking a program that is coded in the more 
reliable style, with all strings that are not numbers in 
quotes. 

sets up a "trap" to the label SYNTAX that is taken 
whenever a syntax error is detected. This might be useful 
for debugging a system program written in REXX when a 
user complains that the program gives syntax errors, but is 
not able to produce an accurate description of the problem. 

Congratulations! You have successfully completed Reading 3. N ow you can try 
putting your REXX skills into action. 

If you want more practice with writing REXX programs, you can review 
Chapter 10, "Programming Style and Techniques" on page 215. 
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Chapter 10. Programming Style and Techniques 

Reading 1 

The method you use for constructing your programs is just as important as the 
language you use to write them. 

In this chapter: 

immediately following, describes: 

• Consider the data 

• Happy hour with a real program. 

Reading 2 on page 220, describes: 

• Designing a program: stepwise refinement 

• Correcting your program 

• Coding style. 

Consider the Data 
Reading 1 

When you are faced with the task of writing a program, the first thing to consider is 
the data you are required to process. Make a list of the input data - what are the 
items and what are the possible values of each? If the items have a kind of structure 
or pattern, draw a diagram to illustrate it. Then do the same for the output data. 
Study your two diagrams and try to see if they fit together. If they do, you are well 
on the way to designing your program. 

Next, write the specification that the user will use. This might be a written 
specification, a HELP file or both. 

Last of all, write your program. 

Here is a little example: 

You are required to write an interactive program that invites the user to play 
"Heads or tails." The game can be played as long as the user likes. To end the 
game the user should reply "Quit" in answer to the question "Heads or tails?" 
The program is arranged so that the computer always wins. 

Think about how you would write this program. 
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The computer starts off with: 

Let's playa game! Type "Heads", "TailS", 
or "Quit" 
and press ENTER. 

This means that there are four possible inputs: 

• HEADS 
• TAILS 
• QUIT 
• N one of these three. 

And so the corresponding outputs should be: 

• Sorry. It was TAILS. Hard luck! 
• Sorry. It was HEADS. Hard luck! 
• Ready; 
• That's not a valid answer. Try again! 

And this sequence must be repeated indefinitely, ending with the return to eMS 
(Ready;). 

Now that you understand the specification, the input data and the output data, you 
are ready to write the program. 

If you had started off by writing down some instructions without considering the 
data, it would have taken you longer. 
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Did You Understand That? 

Happy Hour 

1. Write the program. If you are careful, it should run the first time! 

Answers: 

1. 

CON EXEC 

/* Tossing a coin. The machine is lucky, not the user */ 

do forever 
say IILet's playa game! Type 'Heads ' , 'Tails 'll , 

lIor 'Quit' and press ENTER.II 
pull answer 

select 

end 
say 

end 

when answer = IIHEADS II 
then say IISorry! It was TAILS. Hard luck!1I 

when answer = IITAILS II 
then say IISorry ! It was HEADS. Hard 1 uck! II 

when answer = IIQUIT" 
then exit 

otherwise 
say IIThat's not a valid answer. Try again!1I 

You have just completed Step 22. 

As this is the end of Reading 1, here is a chance to relax. 

This is a very simple arcade game. Type it in and play it with your friends. Later 
on, you may want to improve it. (yIe shall discuss this at the end of the second 
reading.) 
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/* The user says where the mouse is to go. But where */ 
/* will the cat jump? */ 

say "This is the mouse ----------> @" 
say "These are the cat's paws ---> ()" 
say "This is the mousehole ------> a" 
say "Thi sis a wall -------------> I" 
say 
say "You are the mouse. You win if you reach", 

lithe mousehole. You cannot go pastil 
say lithe cat. Wait for him to jump over you.", 

"If you bump into him you're caught!" 
say 
say liThe cat always jumps towards you, but he's not", 

livery good at judging distances." 
say "If either player hits the wall he misses a turn" 
say 
say "Enter a number between 0 and 2 to say how far to", 

lithe right you want to run." 
say "Be careful, if you enter a number greater than 2 then", 

lithe mouse will freeze and the cat will move!" 
say 

/*------------------------------------------------------*/ 
/* Parameters that can be changed to make a different */ 
/* game * / 
/*------------------------------------------------------*/ 
len = 14 /* length of corridor */ 
hole = 14 /* position of hole */ 
spring = 5 /* maximum distance cat can jump */ 
mouse = 1 /* mouse starts on left */ 
cat = len /* cat starts on right */ 
/*------------------------------------------------------*/ 
/* Main program */ 
/*------------------------------------------------------*/ 
do forever 

ca 11 di spl ay 
/*---------------------------------------------------*/ 
/* Mouse's turn */ 
/*---------------------------------------------------*/ 
pull move 
if datatype(move,whole) & move >= 0 & move <= 2 
then select 

when mouse + move> len then nop 
when cat > mouse, 

& mouse + move >= cat 

Figure 76 (Part 1 of 2). CATMOUSE EXEC 

/* hits wall */ 

/* hits cat */ 
/* continued */ 
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then mouse = cat 
otherwise /* moves */ 
mouse = mouse + move 

end 
if mouse = hole then leave /* reaches hole */ 
if mouse = cat then leave /* hits cat */ 
/*---------------------------------------------------*/ 
/* Cat's turn */ 
/*---------------------------------------------------*/ 
jump = random(l,spring) 
if cat> mouse then do /* cat tries to jump left */ 

if cat - jump < 1 then nop /* hits wall */ 
else cat = cat - jump 

end 
else do /* cat tries to jump right */ 

if cat + jump> len then nop /* hits wall */ 
else cat = cat + jump 

end 
if cat = mouse then leave 

end 
/*------------------------------------------------------*/ 
/* Conclusion */ 
/*------------------------------------------------------*/ 
call display 
if cat = mouse then say "Cat wins" 
else say "Mouse wins" 
exit 
/*------------------------------------------------------*/ 
/* Subroutine to display the state of play */ 
/* */ 
/* Input: CAT and MOUSE */ 
/* */ 
/* Design note: each position in the corridor occupies */ 
/* three character positions on the screen. */ 
/*------------------------------------------------------*/ 
display: 
corridor = copies(" ",3*len) /* corridor */ 
corridor = overlay(10",corridor,3*hole-l) /* hole */ 

if mouse ~= len /* mouse in hole? */ 
then corridor = overlay(II@II,corridor,3*mouse-l)/* mouse */ 

corridor = overlay("(I,corridor,3*cat-2) 
corridor = overlay(I)",corridor,3*cat) 
say II I"corridor"l" 
return 

Figure 76 (Part 2 of 2). CATMOUSE EXEC 

You have just completed Step 23. 

/* cat */ 

Reading 1 

Congratulations! You have also successfully completed Reading 1. Now, maybe you 
want to take a while to put your new skills into action, or maybe you want to start 
right in with the second reading. 

Reading 2 begins in Chapter 2, "How Your Program Is Interpreted" on page 9. 
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Designing a Program 
Reading 2 

Still thinking about method, which is just as important as language, let us take 
another look at CATMOUSE EXEC. 

The program is about a cat and a mouse and their positions in a corridor. At some 
stage their positions will have to be pictured on the screen. The whole thing is too 
complicated to think about all at once; the first step is to break it down into: 

1. Main program: calculate their positions, and 
2. Display subroutine: display their positions. 

Now let us look at main program. The user (who plays the mouse) will want to see 
where everybody is before making a move. The cat will not. The next step is to 
break the main program down further, into: 

Do forever 
call Display 
Mouse's move 
Cat's move 

end 
Conclusion 

Methods for Designing Loops 

The Conclusion 

The method for designing loops is to ask two questions: 

• Will it always terminate? 
• Whenever it terminates, will the data meet the conditions required? 

Well, the loop terminates (and the game ends) when: 

1. The mouse runs to the hole. 
2. The mouse runs into the cat. 
3. The cat catches the mouse. 

At the end of the program, the user must be told what happened. 

call display 
say who won 
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What Do We Have So Far? 
Putting all this together, we have: 

/*------------------------------------------------------*/ 
/* Main program */ 
/*------------------------------------------------------*/ 
do forever 

call display 
/*---------------------------------------------------*/ 
/* Mouse's turn */ 
/*---------------------------------------------------*/ 

if mouse = hole then leave /* reaches hole */ 
if mouse = cat then leave /* hits cat */ 
/*---------------------------------------------------*/ 
/* Cat's turn */ 
/*---------------------------------------------------*/ 

if cat = mouse then leave 
end 

/*------------------------------------------------------*/ 
/* Conclusion */ 
/*------------------------------------------------------*/ 
call dis play 
if cat = mouse then say "Cat wins" 
else say "Mouse wins" 
exit 

/*------------------------------------------------------*/ 
/* Subroutine to display the state of play */ 
/* */ 
/* Input: CAT and MOUSE */ 
/* */ 
/*------------------------------------------------------*/ 
display: 

Reading 2 

The method that we have just discussed is sometimes called stepwise refinement. 
You start with a specification (which may be incomplete). Then you divide the 
proposed program into routines, such that each routine will be easier to code than 
the program as a whole. Then you repeat the process for each of these routines until 
you reach routines that you are sure you can code correctly at the first attempt. 

While you are doing this, keep asking yourself two questions: 

• What data does this routine handle? 

• Is the specification complete? 
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Stepwise Refinement: An Example 
Granny is going to knit you a warm woolen garment to wear when you go sailing. 
This is what she might do. 

1. Knit front 
2. Knit back 
3. Knit left arm 
4. Knit right arm 
5. Sew pieces together. 

Each of these jobs is simpler to describe than the job of knitting a pullover. In 
computer jargon, breaking a job down into simpler jobs is called stepwise refinement. 

At this stage, look at the specification again. A sailor might need to put on the 
pullover in the dark, quickly, without worrying about the front or back. Therefore, 
the front should be the same as the back; and the two sleeves should also be the 
same. This could be programmed: 

do 2 
CALL Knit_body_panel 

end 

do 2 
CALL Knit_s 1 eeve 

end 

Figure 77. PULLOVER EXEC 

In programming, the best method is to go on refining your program, working from 
the top, until you get down to something that is easy to code. 

"Top down" is the best approach. 

Consider the Data 
When you are refining your program, your objective is to make each piece simpler. 
This almost certainly means: 

• Simpler input data for each segment or routine 
• Simpler output data for each segment or routine 
• Simpler processing 
• And, therefore, simpler code. 

If your pieces really are simpler, they will probably have simpler names, too. For 
instance: 

• Knit cuff 

rather than 

• Make ribbing for cuffs and waistband 

You have just completed Step 37. 
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Correcting Your Program 
If you cannot understand why your program is giving wrong results, you can: 

o Modify your program so that it tells you what it is doing 

• Use some of the REXX interactive trace facilities (See "Tracing" on page 39). 

You will gradually learn which of these techniques suits you better. 

Modifying Your Program 
You can put extra instructions into your program, such as: 

say "Checkpoint A. x =" x 

say "End of first routine" 

Tracing Your Program 
Or you can use the TRACE instruction, described in your VMjSP System Product 
Interpreter Reference. 

o To find out where your program is going, use TRACE Labels. The example 
shows a program and the trace it gives on the screen. 

/* Example: i two iterations of wheel, six iterations */ 
/* of cog. On the first three iterations, "x < 2" */ 
/* is true. On the next three, it is false. */ 
trace L 
do x = 1 to 2 
wheel: 

do 3 
cog: 

if x < 2 then do 
true: 

end 
else do 

false: 

end 
end 
done: 

end 

Figure 78. ROTATE EXEC 

Chapter 10. Programming Style and Techniques 223 



Reading 2 

Coding Style 

This gives the trace: 

rotate 
6 *-* wheel: 
8 *-* cog: 

10 *-* true: 
8 *-* cog: 

10 *-* true: 
8 *-* cog: 

10 *-* true: 
6 *-* wheel: 
8 *-* cog: 

13 *-* false: 
8 *-* cog: 

13 *-* false: 
8 *-* cog: 

13 *-* false: 
17 *-* done: 

Ready; 

• To see how the interpreter is computing expressions, use TRACE Intermediates. 

• To find out whether you are passing the right data to a command or subroutine, 
use TRACE Results. 

• To make sure that you get to see nonzero return codes from commands, use 
TRACE Errors. 

The only sure way of finding out whether a program is correct is to read it. 
Therefore, programs must be easy to read. Naturally, "easy to read" means different 
things to different programmers. All we can do here is to give examples of different 
styles, and leave you to choose the style you prefer. 

A very good way to get your program checked is to ask a coworker to read it. Be 
sure to choose a coding style that your coworkers find easy to read. 

Most people would find the following program fragment difficult to read. 
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/********************************************************/ 
/* SAMPLE #1: A portion of CATMOUSE EXEC (Page 218), */ 
/* not divided into segments and written with no */ 
/* indentation, and no comments. This style is not */ 
/* recommended. */ 
/********************************************************/ 

do forever 
call display 
pull move 
if datatype(move,whole) & move >= 0 & move <=2 
then select 
when mouse+move > len then nop 
when cat > mouse, 
& mouse+move >= cat, 
then mouse = cat 
otherwise 
mouse = mouse + move 
end 
if mouse = hole then leave 
if mouse = cat then leave 
jump = random(l,spring) 
if cat> mouse then do 
if cat-jump < 1 then nop 
else cat = cat-jump 
end 
else do 
if cat+jump > len then nop 
else cat = cat+jump 
end 
if cat = mouse then leave 
end 
call display 
if cat = mouse then say "Cat wins" 
else say "Mouse wins" 
exit 

Reading 2 

This next example is easier to read. It is divided into segments, each with its own 
h~ading. The comments on the right are sometimes called remarks. They can help 
the reader get a general idea of what is going on. 
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/********************************************************/ 
/* SAMPLE #2: A portion of CATMOUSE EXEC (Page 218), */ 
/* divided into segments and written with Isome l */ 
/* indentation and Isome l comments. */ 
/********************************************************/ 

/********************************************************/ 
/* Main program */ 
/********************************************************/ 
do forever 

call display 
/*****************************************************/ 
/* Mouse's turn */ 
/*****************************************************/ 
pull move 
if datatype(move,whole) & move >= e & move <=2 
then select 

end 

when mouse+move > len then nop 
when cat > mouse, 

& mouse + move >= cat, 
then mouse = cat 
otherwise 
mouse = mouse + move 

if mouse = hole then leave 
if mouse = cat then leave, 

/* hits wa 11 * / 

/* hits cat */ 

/* moves */ 

/* reaches hole */ 
/* hits cat */ 

/******************************************************/ 
/* eat's turn */ 
/******************************************************/ 
jump = random(l,spring) 
if cat> mouse then do /* cat tries to jump left */ 

if cat - jump < 1 then nop /* hits wall */ 
else cat = cat - jump 

end 
else do /* cat tries to jump right */ 

if cat + jump> len then nop /* hits wall */ 
else cat = cat + jump 

end 
if cat mouse then leave 

end 
/********************************************************/ 
/* Conclusion */ 
/********************************************************/ 
call display 
if cat = mouse then say "Cat wins" 
else say "Mouse wins" 
exit 

This next example has additional features that are popular with some programmers. 
Keywords written in uppercase and a different indentation style highlight the 
structure of the code; the abundant comments recall the detail of the specification. 

226 VM/SP System Product Interpreter User's Guide 



/********************************************************/ 
/* SAMPLE #3: A portion of CATMOUSE EXEC (Page 218), */ 
/* divided into segments and written with Imorel */ 
/* indentation and Imorel comments. */ 
/* Note commands in uppercase (to highlight logic) */ 
/********************************************************/ 

/********************************************************/ 
/* Main program */ 
/********************************************************/ 
DO FOREVER 

CALL display 
/**********************************/ 
/* Mouse's turn */ 
/**********************************/ 
PULL move 
IF datatype(move,whole) & move >= 8 & move <=2 

THEN SELECT 
WHEN mouse+move > len 

THEN nop 
/* mouse hits wall */ 
/* and loses turn */ 

WHEN cat > mouse, 
& mouse+move >= cat, /* mouse hits cat */ 

THEN mouse = cat /* and loses game */ 
OTHERWISE mouse = mouse + move /* mouse .•. */ 

END /* moves to new location */ 
IF mouse = hole THEN LEAVE /* mouse is home safely */ 
IF mouse = cat THEN LEAVE /* mouse hits cat (ouch) */ 
/**********************************/ 
/* Cat's turn */ 
/**********************************/ 
jump = RANDOM(l,spring) /* determine cat's move */ 
IF cat> mouse /* cat must jump left */ 

THEN DO 
IF cat-j ump < 1 /* cat hits wall 

THEN nop /* misses turn 
ELSE cat = cat-jump /* cat jumps left 

END 
ELSE DO /* cat must jump right 

IF cat+jump > len /* cat hits wall 
THEN nop /* misses turn 
ELSE cat = cat+jump /* cat jumps right 

END 
IF cat = mouse THEN LEAVE 

END 
/* cat catches mouse 

/*continued*/ 

*/ 
*/ 
*/ 

*/ 
*/ 
*/ 
*/ 

*/ 

Reading 2 
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Reading 2 

/********************************************************/ 
/* Cone 1 us ion * / 
/********************************************************/ 
CALL display /* on final display */ 

IF cat = mouse /* who won? */ 
THEN say "Cat wins" /* the cat */ 
ELSE say "Mouse wins" /* ... the mouse */ 

EXIT 

Congratulations! You have successfully completed Reading 2. Now, maybe you 
want to take a while to put your new skills into action, or maybe you want to start 
right in with Reading 3. 

You have just completed Step 38. 

Reading 3 begins in Chapter 2, "How Your Program Is Interpreted" on page 9. 
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Summary of Changes 

Summary of Changes 
for SC24-5238-04 
for VM/SP Release 6 

How to Obtain the Release 5 Edition of this Publication 

To obtain the edition of this publication that pertains to Release 5 of VM/SP, order 
STOO-1593. 

New Built-in FUilctionsfor Release 6 of VM/SP 

DIGITS 

FUZZ 

WORDPOS 

Returns the current setting of NUMERIC DIGITS. 

Returns the current setting of NUMERIC FUZZ. 

Returns the word number of the first word of a given phrase 
found in a given stri ng. 

New Option Added to an Instruction for Release 6 of VM/SP 

• SIGNAL instruction added the Failure option. 

New Comparison Operators Addedfor Release 6 of VM/SP that include: 

« 

» 

\«,-,« 

\»,-,» 

«= 

»= 

Other Changes 

Strictly less than 

Strictly greater than 

Strictly not less than 

Strictly not greater than 

Strictly less than or equal to 

Strictly greater than or equal to 

Note: The backslash (\) is synonymous with the NOT 
symbol (-,). The two may be used interchangeably. 

• Restriction on the placement of the PROCEDURE statement is enforced. 
The PROCEDURE instruction, if used, must be the first instruction 
executed after the CALL or function invocation. 

• New section added to the File Processing chapter, 'Processing Files in the 
CMS Shared File System'. 

• The backslash character(\) is supported as a synonym 

Miscellaneous 

• Minor changes to accommodate the CMS Shared File System (SFS) and 
VM/XA. 

• Minor technical and editorial changes have been made throughout this 
publication. 

Summary of Changes 
for SC24-5238-03 
for VM/SP Release 5 

Miscellaneous 

Minor technical and editorial changes have been made throughout this pUblication. This 
edition supersedes the previous edition, SC24-5238-02. 
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Summary of Changes 
for SC24-5238-02 
for VM/SP Release 4 

Miscellaneous 

Minor technical and editorial changes have been made throughout this publication. This 
edition supersedes the previous edition, SC24-5238-01. 

Summary of Changes 
for SC24-5238-01 
for VM/SP Release 3 

Miscellaneous 

Minor editorial changes have been made throughout this publication. This edition does not 
supersede the previous edition, SC24-5238-00. 
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G~OSs8rrlf o111errms and Abbre"iations 

A 

argument. (1) A string passed between a calling routine 
and a called routine. (2) A parameter provided to a 
program. 

argument list. A complete set of arguments, separated 
by commas, that is passed between a calling routine and 
a called routine. 

arithmetic operator. Performs arithmetic operations on 
character strings that are valid numbers. The arithmetic 
operators include addition (+), subtraction (-), 
multiplication (*), exponentiation (**), division (I), 
integer division (%), remainder (1/), prefix +, and 
prefix -. 

assembler language. A source language that includes 
symbolic machine language statements in which there is 
a one-to-one correspondence with instruction formats 
and data formats of the computer. 

assignment. A single clause with the form symbol = 
expression. An assignment gives a variable a new value. 

buffer. An area of storage, temporarily ·reserved for 
performing input or output, into which data is read, or 
from which data is written. 

built-in function. A function that is supplied by a 
language. For REXX, these are functions defined as 
part of the REXX language and include character 
manipulation, conversion, and information functions. 

byte. A unit of storage, consisting of eight adjacent 
binary digits operated on as a unit and constitute the 
smallest addressable unit in the system. 

c 
callable services library (CSL). A package of CMS 
assembler routines that can be stored as an entity and 
made available to application programs. 

CC. Condition code. 

character. A member of a set of elements that can 
represent, organize, or control data. Characters may be 
letters, digits, punctuation marks, or other symbols. 

clause. An element of a REXX program consisting of 
zero or more blanks (which are ignored), a sequence of 

tokens, zero or more blanks (again ignored), and a 
semicolon delimiter (which may be implied). Clauses 
can be subdivided into five types: null clauses, labels, 
assignments, instructions, and commands. 

CMS. Conversational Monitor System. 

CMS EXEC language. A general-purpose, high-level 
programming language, particularly suitable for EXEC 
procedures and EDIT macros. The CMS EXEC 
processor executes procedures and macros (programs) 
written in this language. Contrast with EXEC 2 
language and Restructured Extended Executor (REXX) 
language. 

comma. (1) A token that represents the continuation 
character. (2) A separator of arguments in an argument 
list. (3) A separator in a parsing template. 

command. Single clauses consisting of just an 
expression. The expression is evaluated and the result is 
passed as a command string to the default or specified 
host environment. 

comment. A token consisting of characters (on one or 
more lines) delimited by /* and */. Comments can be 
written anywhere in a REXX program. 

comparison operator. Compares two terms and returns 
the value' l' if the result of the comparison is true, or 
'0' otherwise. 

compound variable. A symbol that contains at least one 
period, one character before the period, and one 
character after the period. A compound symbol cannot 
start with a digit or period. 

concatenate. An operation to combine two strings into 
one by appending the second string to the right-hand 
end of the first string. 

conditional loop. A loop that allows a set of 
instructions to be repeated either WHILE or UNTIL a 
specified condition is met. 

conditional phrase. An expression evaluated as either 
true or false and determines whether an instruction or 
set of instructions are executed. 

condition code (CC). A code that reflects the result of a 
previous I/O, arithmetic, or logical operation. 

console stack. Refers collectively to the program stack 
and the terminal input buffer. 

constant symbol. A symbol that starts with a digit (0-9) 
or a period and whose value cannot be changed. 
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continuation character. A character represented by the 
comma and lets a clause be extended onto more than 
one line. This character is functionally replaced by a 
blank and cannot be used in the middle of a string or 
comment. 

control program. A computer program that schedules 
and supervises the program execution in a computer 
system. See Control Program (CP). 

Control Program (CP). A component of VM/SP that 
manages the resources of a single computer so multiple 
computing systems appear to exist. Each virtual 
machine is the functional equivalent of an IBM 
System/370. 

Conversational Monitor System (CMS). A virtual 
machine operating system and component of VM/SP 
that provides general interactive time sharing, problem 
solving, program development capabilities, and operates 
only under the control of the VM Control Program 
(CP). 

CPo Control Program. 

CP command. A command available to all VM users. 
Class G CP commands let the general user reconfigure 
their virtual machine, control devices attached to their 
virtual machine, do input and output spooling functions, 
and simulate many other functions of a real computer 
console. Other CP commands let system operators, 
system programmers, system analysts, and service 
representatives manage the resources of the system. 

D 

DBCS. Double-byte character set. 

double-byte character set (DBCS). A character set that 
requires 2 bytes to uniquely define each character. This 
contrasts with SBCS, in which each printed character is 
represented by 1 byte. 

E 
EBCDIC. Extended binary-coded decimal interchange 
code. 

entry point. An address or label of an instruction 
performed upon entering a computer program, a 
routine, or a subroutine. A program can have several 
different entry points, each corresponding to a different 
function or purpose. 

environment. A collection of logical and physical 
resources. Examples of environments in VM/SP are CP 
and CMS. 

exec. In REXX, a file with a file type of EXEC that 
contains REXX language instructions that are directly 
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interpreted. Execs can also contain commands executed 
by the host environment. For an exec to be recognized 
as a REXX exec, the program must start with a 
comment. 

EXEC 2 language. A general-purpose, high-level 
programming language, particularly suitable for EXEC 
procedures and XEDIT macros. The EXEC 2 processor 
runs procedures and XEDIT macros (programs) written 
in this language. Contrast with CMS EXEC language 
and Restructured Extended Executor (REXX) language. 

expression. In REXX, a general mechanism for 
combining one or more pieces of data in various ways to 
produce a result, usually different from the original 
data. Expressions consist of terms (literal strings, 
function calls and symbols), and zero or more operators. 

extended binary-coded decimal interchange code 
(EBCDIC). A set of 256 characters, with each 
character represented by 8 bits. 

extended PLIST (untokenized parameter list). Four 
addresses that indicate the extended form of a command 
as it was entered at a terminal. 

external routine. A program external to the user's 
program, language processor, or both. These routines 
can be written in any language (including REXX) that 
supports the system dependent interfaces used by REXX 
to invoke it. 

F 

!block. File block. 

FIFO (first-in-first-out). A queuing technique in which 
the next item to be retrieved is the item that has been 
on the queue for the longest time. Contrast with LIFO 
(last-in-Jirst-out) . 

file block. The block pointed to by word 4 of the 
extended parameter list. The file block can be used to 
execute a program with a file type other than EXEC. It 
can also be used to execute a program that is already is 
storage or to override the default address environment. 

file ID. A CMS file identifier that consists of a file 
name, file type, and file mode. The file ID is associated 
with a particular file when the file is created, defined, or 
renamed under CMS. See file name,file type, andflle 
mode. 

file mode. A two-character CMS file identifier field 
comprised of the file mode letter (A through Z) 
followed by the file mode number (0 through 6). The 
file mode letter indicates the minidisk or SFS directory 
on which the file resides. The file mode number 
indicates the access mode of the file. 



file name. A one-to-eight character alphanumeric field, 
comprised of A through Z, 0 through 9, and special 
characters $ # @ + - (hyphen) : (colon) _ (underscore), 
that is part of the eMS file identifier and serves to 
identify the file for the user. 

file type. A one-to-eight character alphanumeric field, 
comprised of A through Z, 0 through 9, and special 
characters $ # @ + - (hyphen) : (colon) _ (underscore), 
that is used as a descriptor or as a qualifier of the file 
name field in the CMS file identifier. 

free storage. Storage not allocated. The blocks of 
memory available for temporary use by programs or by 
the system. 

function. A series of instructions that an exec invokes 
to perform a specific task and return a value. Three 
types of routines can be called as functions: internal, 
built-in, and external. 

function call. An invocation of a set of instructions that 
must return a result. Function calls can be included in 
an expression anywhere that a term would be valid. 

function package. A set of external functions and/or 
subroutines which can be loaded into virtual storage. 
The functions then seem like ordinary built-in functions 
to users. Three supported function packages in REXX 
are: RXUSERFN, RXLOCRN, RXSYSFN. 

G 

GCS. Group Control System. 

Group Control System (GCS). A component of VM/SP, 
consisting of a shared segment that the user can IPL 
and run in a virtual machine. It provides simulated 
MVS services and unique supervisor services to help 
support a native SNA network. 

H 

HELP. An online tool for supplying reference 
information on commands and messages for VM 
components. 

hexadecimal string. Any sequence of zero or more 
hexadecimal digits (0-9, a-f, A-F), optionally separated 
by blanks, delimited by single or double quotes, and 
immediately followed by the symbol x or X. 

immediate command. A type of eMS command that, 
when entered after an attention interruption, causes 
program execution, tracing, or terminal display to stop. 
Another immediate command can be entered to resume 
tracing or terminal display. The immediate commands 
are HB (halt batch execution), HI (halt all System 
Product Interpreter or EXEC 2 programs or macros), 
HO (halt tracing), HT (halt typing), HX (halt 
execution), RO (resume tracing), RT (resume typing), 
SO (suspend tracing), TE (trace end), and TS (trace 
start). They are called immediate commands because 
they are executed as soon as they are entered; they are 
not stacked in the console stack. Within an exec, 
immediate commands can be established or cancelled by 
the eMS command IMMCMD. 

instruction. One or more clauses, the first of which 
starts with a keyword that identifies the instruction. 
Instructions affect the flow of control, provides services 
to the programmer, or both. 

interface. A shared boundary between two or more 
entities. An interface might be a hardware or software 
component that links two devices or programs together. 

internal label. A label that is inside the user's program. 
In the search order, internal labels take precedence over 
built-in and external functions. 

internal routine. A routine that exists inside the user's 
program and identified by a label. 

invoke. To start a command, procedure, or program. 

K 
keyword. Symbols reserved for use by the language 
processor in certain contexts. Keywords must be the 
first token in a clause and cannot be followed by an 
equal character or colon. Keywords include the names 
of the instructions and ELSE, END, OTHERWISE, 
THEN, and WHEN. 

L 
label. A clause that consists of a single symbol followed 
by a colon. 

LIFO (Iast-in-first-out). A queuing technique in which 
the next item to be retrieved is the item most recently 
placed in the queue. Contrast with FIFO 
(first-in-first-out) . 

literal pattern. In REXX, quoted stings used in a 
parsing template to specify how a sequence of characters 
is split up. 
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literal string. A sequence including any characters and 
delimited by single quotes (') or double quotes ("). 

logical operator. Performs logical operations on one or 
two terms. In REXX, the logical operators include: 
AND, Inclusive OR Exclusive OR, or Logical NOT. A 
value of '1' is returned if the expression is true and '0' if 
the expression is false. 

M 

macro. A program that performs certain operations in 
applications such as editors and assemblers. A REXX 
program that issues subcommands to XEDIT is a 
macro. 

module. (1) A unit of a software product that is 
discretely and separately identifiable with respect to 
modifying, compiling, and merging with other units, or 
with respect to loading and execution. For example, the 
input to, or output from, a compiler, the assembler, the 
linkage editor, or an exec routine. (2) A nonrelocatable 
file whose external references have been resolved. 

N 

null clause. A clause consisting of only blanks, 
comments, or both. A null clause is ignored unless it 
includes a comment, in which case it will be traced, if 
appropriate. 

null string. A string with no characters and has a 
length of zero. 

number. A character string consisting of one or more 
decimal digits optionally prefixed by a plus or minus 
sign, and optionally including a single period that 
represents a decimal point. A number can also have a 
power of 10 suffixed in conventional exponential 
notation: an E (uppercase or lowercase) followed 
optionally by a plus or minus sign then followed by one 
or more decimal digits defining the power of 10. 

numeric pattern. A pattern that specifies, by column 
number, how input data is to be parsed. 

o 
operand. Information entered with a command name to 
define the data on which a command processor operates 
and to control the execution of the command processor. 

operator. A token that specifies what type of action to 
be done on one or two terms. There are four types of 
operators: concatenation, arithmetic, comparison, and 
logical. 
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p 

parameter. A variable that is given a constant value for 
a specified application and that may denote the 
application. 

parameter list (PLIST). In CMS, a string of 8-byte 
arguments that call a CMS command or function. The 
first argument must be the name of the command or 
function to be called. General register I points to the 
beginning of the parameter list. 

parse. A method of splitting up a sequence of 
characters with a template and assigning the resultant 
values to variables. 

pattern. In parsing, specifies where a sequence of 
characters are split up based on the matching of strings 
or based on the position within the string. Patterns can 
be specified as a variable or string and are usually 
removed from the data during parsing. 

PLIST. Parameter list. 

positional pattern. Patterns that cause parsing to occur 
on the basis of position within the input string. They 
take the form of signed or unsigned whole numbers. 

Procedures Language/VM.. A component of VM/SP. 
It contains the VM/SP System Product Interpreter, 
which processes the REXX language. This component 
contains the VM/SP implementation of the Systems 
Application Architecture Procedures Language in 
addition to the VM/SP System Product Interpreter 
function available in VM/SP Releases 3, 4, and 5. 
Procedures Language/VM provides a single source base 
for the VM/SP System Product Interpreter in both the 
CMS and GCS environment. 

PROFILE EXEC. A special EXEC procedure with a 
file name of PROFILE that a user can create. The 
procedure is usually executed immediately after CMS is 
loaded into a virtual machine (also known as IPL 
CMS). 

program stack. Temporary storage for lines (or files) 
being exchanged by programs that execute under CMS. 
See console stack. 

R 
RC. A REXX special variable set to the return code 
from any executed host command or subcommand. It is 
also set to the return code when the conditions 
ERROR, FAILURE, and SYNTAX are trapped. 

relative pattern. Patterns that cause parsing to occur on 
the basis of the relative position in the input string. 



They take the format of signed or unsigned whole 
numbers. 

repetitive loop. A loop that allows a set of instructions 
to be performed a certain number of times. This 
number can be specified as: none, a whole number, by 
the subkeyword, FOREVER, or by a control variable. 

RESULT. A REXX special variable that is set by the 
RETURN instruction in a CALLed routine. RESULT 
is dropped if the called routine does not return a value. 

Restructured Extended Executor (REXX) language. A 
general-purpose programming language, particularly 
suitable for EXEC procedures, XED IT macros, or 
programs for personal computing. Procedures, XEDIT 
macros, and programs written in this language can be 
interpreted by the System Product Interpreter. Contrast 
with CMS EXEC language and EXEC 2 language. 

REXX EXEC. An EXEC procedure or XEDIT macro 
written in the REXX language and processed by the 
System Product Interpreter. Synonymous with REXX 
program. 

REXX language. Restructured Extended Executor 
language. 

REXX program. Synonym for REXX EXEC. 

routine. A series of instructions invoked with the 
CALL instruction or as a function. It can be either 
internal or external to the user's program. 

s 
semicolon. A token that indicates the end of a clause 
and implied by the interpreter in three cases: by a 
line-end, by certain keywords, and by a colon if it 
follows a single symbol. 

SIGL. A REXX special variable that contains the line 
number of the clause currently executing when the last 
transfer of control to a label took place. 

simple symbol. A symbol that does not contain any 
periods and does not start with a digit (0-9). 

special character. Tokens that act as delimiters when 
found outside a literal string. They include the 
following characters: ,:;) ( and the individual 
characters from the operators. 

special variable. Variables set automatically by the 
language processor and include: RC, RESULT, and 
SIGL. 

SPOOL. Simultaneous peripheral operations online. 

spool file block. A 4096-byte buffer that contains 
control information, in addition to records. 
Synonymous with spool file buffer linkage block. 

spool file buffer linkage block. Synonym for spool file 
block. 

stack. See console stack and program stack. 

stem. Any combination of characters where the last 
character is a period and the first character cannot be a 
digit (0-9) or a period. 

subcommand. The commands of processors such as 
EDIT or System Product Editor (XED IT) that run 
under CMS. 

subkeyword. Symbols reserved by the language 
processor within the clause of individual instructions. 
For example, the symbol FOREVER is a subkeyword of 
the DO instruction. 

supervisor call instruction (SVC). An instruction that 
interrupts a program being executed and passes control 
to the supervisor so that it can do a specific service 
indicated by the instruction. 

SVC. Supervisor call instruction. 

symbol. Any combination of alphabetic or numeric 
characters (A-Z, a-z, 0-9) and the characters @ # $ ¢ . ! 
? and underscore. 

synonym. In CMS, an alternative command name 
defined by the user as equivalent to an existing CMS 
command name. Synonyms are entries in a CMS file 
with a file type of SYNONYM. Entering the 
SYNONYM command allows use of those synonyms 
until that terminal session ends or until the use of 
synonyms is revoked by entering the SYNONYM 
command with no operands. 

syntax. The rules for the construction of a command or 
program. 

System Product Editor. The CMS facility, comprising 
the XEDIT command and XEDIT subcommands and 
macros, that lets a user create, change, and manipulate 
CMS files. 

System Product Interpreter. The language processor of 
the VM/SP operating system that processes procedures, 
XEDIT macros, and programs written in the REXX 
language. 

Systems Application Architecture. A defined set of 
interfaces, conventions, and protocols that can be used 
across various IBM systems. 
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T 

template. A guide that allows strings to be parsed by 
words (delimited by blanks), by explicit matching of 
strings, or by specifying numeric positions. 

term. An element of an expression that consists of 
literal strings, symbols, or function calls. 

terminal input buffer. Holds lines entered at the user's 
terminal until CMS processes them. 

tokenized PLIST (parameter list). A string of 
doubleword aligned parameters occupying successive 
doublewords. 

trace. In REXX, a means of tracking the interpretation 
of a program. Tracing is primarily used for debugging. 

u 
user. Anyone who requests the services of a computing 
system. 

user-written eMS command. Any CMS file created by 
a user that has a file type of MODULE or EXEC. Such 
a file can be executed as if it were a CMS command by 
issuing its file name, followed by any operands or 
options expected by the program or EXEC procedure. 

user ID. A one-to eight character alphanumeric symbol 
identifying each virtual machine. 

v 
variable pattern. A parsing pattern that uses variables 
to specify where a string of characters are parsed. The 
value of the variable can be set by the user and can 
change during execution. 

variable symbol. In an EXEC procedure, a symbol that 
is assigned a value by the user, or in some cases by the 
System Product Interpreter. The value of a variable 
symbol can be tested and changed using control 
statements. 
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virtual console. A console simulated by CP on a 
terminal such as a 3270. The virtual device type and 
I/O address are defined in the VM/SP directory entry 
for that virtual machine. 

virtual machine (VM). A functional equivalent of a real 
machine. 

Virtual Machine/System Product (VM/SP). An IBM 
licensed program that manages the resources of a single 
computer so that multiple computing systems appear to 
exist. Each virtual machine is the functional equivalent 
of a real machine. 

VM/SP. Virtual Machine/System Product. 

VM READ screen status. For a display terminal used 
as a virtual console under VM/SP, an indicator located 
in the lower right of the screen that displays when the 
user's virtual machine is not executing, but is waiting for 
a response or a request for work from the user. 

w 
whole number. An integer ora number that has a zero 
decimal part. Whole numbers are not usually expressed 
by the language processor in exponential notation. 

window. An area on the physical screen where virtual 
screen data can be displayed. Windowing lets the user 
do such functions as defining, positioning, and 
overlaying windows; scrolling backward and forward 
through data; and writing data into virtual screens. 

x 
XEDIT. See System Product Editor. 

XED IT macro. (1) A procedure defined by a 
frequently used command sequence to do a commonly 
required editing function. A user creates the macro to 
save repetitious rekeying of the sequence, and invokes 
the entire procedure by entering a command (that is, the 
macro file's file name). The procedure can consist of a 
long sequence of XEDIT subcommands, CMS and CP 
commands or both, along with REXX or EXEC 2 
control statements to control processing within the 
procedure. (2) A CMS file with a ·file type of XED/T. 
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