
































































































































































































Such files of stored commands must have a filetype of EXEC. Note that 
other filetypes are possible, but they cannot be called directly by a 
command that you type at your console; they can be invoked from a 
program, such as a text editor. When CMS reads a command typed by the 
user, it searches for a disk file having the same filename as the typed 
command name and a filetype of EXEC. If such a file is found, the EXEC 2 
interpreter processes the command statements read from the disk file. 

If you use a text editor to create the following file named RIPPLE EXEC: 

&TRACE ON 
ERASE OLD MEMO· 
RENAME NEW MEMO A OLD MEMO A 
RENAME X MEMO A NEW MEMO A 

you can rename the files described above by typing the line: 

RIPPLE 

The first line of the RIPPLE EXEC file is an EXEC 2 control statement. 
Such statements affect the operation of the EXEC 2 interpreter instead of 
performing some operation in the CMS environment. The &TRACE ON 
statement tells the EXEC 2 interpreter to display on your console any 
commands that it issues before they are executed. A &TRACE OFF 
statement suppresses this display of executed commands. A &TRACE ALL 
statement displays EXEC 2 control statements as well as commands that are 
executed. 

In the CMS environment, where the EXEC 2 interpreter coexists with the 
CMS EXEC interpreter and the System Product interpreter, a second 
purpose is served by the &TRACE statement. Whenever an EXEC file is to 
be interpreted, the first record of the file is read and scanned. If the first 
word of the file is &TRACE, the EXEC 2 interpreter processes the file. If 
the first record of the file begins with a /*, the System Product interpreter 
processes the file. If neither case occurs, the CMS EXEC interpreter 
processes the file. 

EXEC 2 control statements make it possible to conditionally interpret 
statements in an EXEC 2 file, to repeat the interpretation of statements, 
and to control the working of the EXEC 2 interpreter in various ways. The 
control statements make it possible to write EXEC 2 files that perform 
different operations depending on the arguments entered on the EXEC 2 
command line or the results of commands issued from the EXEC 2 file. This 
is a very important concept, for it is this ability to modify the commands 
issued from an EXEC 2 file (and the order in which they are issued) which 
underlies the most useful features of EXEC 2 files. 
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EXEC 2 Variable Names 

EXEC 2 variables and EXEC 2 control words always start with an 
ampersand. The ampersand may be followed by any other characters, up to 
a maximum length of 256 characters (including the initial ampersand). This 
is the maximum length allowed for any word; it is also the maximum length 
allowed for any line in an EXEC 2 file. 

The characters ampersand and blank have special meanings. They cannot 
be made part of a variable name by simply writing them as part of a word. 
A blank denotes the end of a word, so it can not be included as part of the 
word. An ampersand denotes the beginning of an EXEC 2 variable name. 
That name (including the ampersand) is replaced with the value of the 
variable when the word containing it is evaluated during statement 
interpretation. Value substitution for variable names makes it possible to 
put blanks or ampersands (or any other characters) into names, but it's 
principal benefit is to manipulate an indefinite number of variables by 
modifying the words in a few statements instead of writing all of the 
variable names explicitly. 

Return Codes and EXEC 2 Variables 

Every command executed in CMS issues a return code indicating the 
success or failure of the operation requested. This return code is a numeric 
value that is passed back to the caller of the command. If a command is 
issued from an EXEC 2 file, the return code generated by that command can 
be examined and used to control the subsequent interpretation of 
statements in the EXEC 2 file. For example, the ERASE command 
displayed above in RIPPLE EXEC yields a return code of: 0 (zero) if it 
succeeds in erasing a file, 28 if the file to be erased does not exist, 36 if the 
file exists but is on a read-only disk, and other values for less common 
conditions. 

A command's return code is saved by the EXEC 2 interpreter as the value of 
the EXEC 2 variable &RC. EXEC 2 variables are symbols used to refer to 
values that may change during the interpretation of an EXEC 2 file. You 
can use the symbol &RC in an EXEC 2 statement to refer to the return code 
generated by the most recent command issued from the EXEC 2 file. One 
way the &RC variable might be used in the RIPPLE EXEC file is to force 
termination of the EXEC 2 file (before renaming any files) if the X MEMO 
file does not exist. To do this, use the CMS command STATE to determine 
whether X MElviO exists on the A-disk. STATE generates a return code of 
o if the designated file exists, or a return code greater than 0 if it does not. 

&TRACE OFF 
STATE X MEMO A 
&IF &RC > 0 &EXIT 1 
ERASE OLD MEMO 
RENAME NEW MEMO A OLD MEMO A 
RENAME X MEMO A NEW MEMO A 

The third statement in this file (&IF ... ) tests the return code from STATE, 
and uses the &EXIT control statement to force immediate termination of 
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the EXEC 2 file if the value of &RC is greater than zero. Like CMS 
commands and user programs, EXEC 2 files also generate return codes. If 
an EXEC 2 file terminates because an end-of-file is reached and there are no 
more statements to interpret, the return code is zero. However, various 
errors detected by the EXEC 2 interpreter (invalid EXEC control word, 
nonexistent file, and so on) causes termination with a return code greater 
than 10000. Or, you may write the &EXIT control statement to terminate 
the EXEC 2 file with a specific return code, as shown above. 

The ampersand character is used at the beginning of a word to signal the 
EXEC 2 interpreter that this word is an EXEC 2 variable or an EXEC 2 
control word. When the EXEC 2 interpreter processes a statement from an 
EXEC 2 file, it begins by examining each word and replacing any EXEC 2 
variables with their current values. (Later, we'll see exactly how this is 
done.) EXEC 2 control words are like EXEC 2 variables, except their 
values are initialized to their names by the EXEC 2 interpreter (that is, the 
value of &TRACE is &TRACE, the value of &IF is &IF, etc.). 

&RC is one of a group of variables that is handled in a special manner by 
the EXEC 2 interpreter. They are called "predefined variables" because the 
EXEC 2 interpreter assigns values to them automatically. Some of these 
predefined variables are given values only once, when the EXEC 2 
interpreter starts processing a file (&FILENAME is such a variable, whose 
value is the name of the EXEC 2 file being processed). Other predefined 
variables are assigned values whenever some specific action occurs. 
Examples are &RC, which is set to the return code value whenever a 
command is issued, and &N, which is initially set to the number of 
arguments present on the EXEC 2 command line and is updated when an 
EXEC 2 control statement redefines the set of argument variables. 

EXEC 2 File Arguments 

The EXEC 2 variables &1 &2 &3 ... are used to refer to the arguments in the 
EXEC 2 command invoking the file. The value of &1 is the first word 
following the name of the EXEC 2 file in the command line, &2 is the 
second word, etc. If you refer to an argument that is not present in the 
command line (such as &1, if no operands were written), its value is null, 
and that word disappears from any statement in which it is used. The same 
is true for a reference to any other EXEC 2 variable that has not been 
assigned a value, or has been explicitly assigned the null value. 

Let's modify the RIPPLE EXEC again so that it accepts the name of any 
MElVIO file as an argument instead of always using the file X MEMO: 

&TRACE OFF 
STATE &1 MEMO A 
&IF &RC > 0 &EXIT &RC 
ERASE OLD MEMO 
RENAME NEW MEMO A OLD MEMO A 
RENAME &1 MEMO A NEW MEMO A 

Here the return code from STATE is used as the return code from the 
RIPPLE EXEC file. A nonzero value indicates failure of the RIPPLE 

90 VM/SP EXEC 2 Reference 

/' 



command and provides a little more information than simply returning a 
value of 1. (Refer to V!.tJISP CMS Command Reference for the Responses, 
the Error Messages, and the Return Codes issued by CMS for the STATE 
command.) 

With this RIPPLE EXEC file, you could have any number of current or 
working MEMO files, each with a different filename., Whenever you wish 
to rename one of them (RWR MEMO, for example), you could use the 
command: 

RIPPLE RWR 

There will always be copies of the last two files renamed, in case a need 
arose to use one of them again. Files more than two iterations old are 
automatically erased. 

There is no limit (other than disk capacity) to the number of files that can 
be kept. By adding more RENAME commands to the EXEC 2 file, you can 
keep as many old files as you desire. By using some additional EXEC 2 
control statements, you could rename any number of files using only one 
RENAME statement, interpreting it as many times as necessary, each time 
with different arguments. 

Conditional ~n~erpretation of Staiemenis 

Before looking at more sample EXEC 2 files, let's examine the structure of 
the conditional (&IF) statement more closely and introduce some other 
EXEC 2 control statements. The &IF statement is actually a compound 
statement. The first part defines a condition; the second part may be any 
executable statement, which is interpreted only when the condition is true. 
(An executable statement is any statement except a comment. Comment 
statements have an asterisk as their first nonblank character, and are 
ignored by the EXEC 2 interpreter.) The complete &IF statement has the 
format: 

&IF wordl comparator word2 statement 

where "comparator" is =, '=, >, <, >=, <=,EQ,NE,GT,LT,GE,NL, 
LE, or NG. The comparison is performed numerically if both word1 and 
word2 are numeric data items; it is performed on a character basis if either 
is not numeric. Thus, "&IF 2 = +2" is true and "&IF 000 = 0" is true, but 
"&IF 1. = I" and "&IF + A = 10" are false. A numeric data item consists 
of decimal digits, optionally preceded by a plus or minus sign. EXEC 2 does 
not support fractional numbers as numeric data. 

The "statement" part of an &IF statement may be another &IF statement. 
Therefore, several conditions may be written in one conditional statement, 
with the last "statement" interpreted only when all of the conditions are 
true. Thus, 

&IF &1 = A &IF &2 = B &EXIT 

terminates an EXEC 2 file only if both conditions are true. 
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Statement Labels 

You may attach a label to an EXEC 2 statement (including the null 
statement, which has no words in it) so that an EXEC 2 control statement 
can reference the labeled statement. The label must be the first word of the 
statement, and it must start with a hyphen. EXEC 2 does not consider a 
label to be part of a statement, so it is not inspected for EXEC 2 variables. 
References to labels, however, may involve EXEC 2 variables. The most 
frequent references to statement labels are &GOTO control statements, 
which modify the regular, sequential processing of an EXEC 2 file. A 
typical &GOTO statement is: 

&GOTO -END 

which means continue interpretation of statements with the next statement 
having the label -END. 

When a &GOTO statement is interpreted, EXEC 2 searches for the specified 
label by reading successive statements from the disk file and examining the 
first word of each statement to determine if it is the desired label. If it finds 
the label, sequential interpretation of statements resumes with that 
statement. If the end of the disk file is encountered without finding the 
specified label, EXEC 2 continues to read statements starting at the 
beginning of the file until either the desired label is found or all statements 
before the one being interpreted have been examined. You will receive a 
message if the label is not found. 

Assignment Statements 

The EXEC 2 assignment statement is a special case, in that it is recognized 
when the second word of the statement (not counting a label) is an equal 
sign and the first word starts with an ampersand. (This is a simplification 
of the actual rule, which is discussed in "Chapter 3: Notes on EXEC 2" on 
page 59.) The function of the assignment statement is to make the EXEC 2 
variable, specified by the first word, have the value specified by the 
expression following the equal sign. Thus, 

&OPTION = GESUNDHEIT 

assigns the value GESUNDHEIT to the EXEC 2 variable &OPTION. 

&ITEM = &ITEM + 2 

increments the value of &ITEM by 2, assuming the value of &ITEM was 
numeric to start with (if it was not numeric, EXEC 2 considers it an error 
and terminates interpretation of the EXEC 2 file). The following statement: 

&L = &LENGTH OF &OPTION 

uses the predefined function &LENGTH OF to compute the number of 
characters in the value of the variable &OPTION; that number is then 
assigned to the variable &L. If &OPTION has the value GESUNDHEIT, 
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then &L would be assigned the value 10. The right side of an expression in 
an assignment statement is the only place to use a predefined (or 
user-defined) function in EXEC 2. There are several predefined functions 
used in the EXEC 2 files discussed later. 

It is possible to set a variable to the null value by using an assignment 
statement: 

&NOTHING 

and it is possible, of course, to have labels on assignment statements: 

-SETONE &ONE = 1 

EXEC 2 Variable Evaluation 

It is time to explain in detail how EXEC 2 examines a word for variable 
names and replaces them with values. Inspection for EXEC 2 variables is 
performed by examining the characters in a word from right to left. 
Whenever an ampersand is detected, the ampersand and all characters to 
the right of it are taken as the name of an EXEC 2 variable, which is then 
replaced by the variable's current value. After a value has replaced a 
variable name in a word, the inspection process resumes with the next 
character to the left. So, it is possible to use EXEC 2 variables to build the 
names of other EXEC 2 variables. 

To illustrate, if &X = 1 and &1 = FIRST, the word &&X means &1, which 
is replaced by the value FIRST. Suppose the value of &1 is an ampersand 
instead of FIRST; then, &&X = = > &1 = = > &. No further substitution 
occurs, since there are no more characters of the original word to be 
inspected. 

In the case of an assignment statement, the inspection of the first word for 
ampersands is stopped just before the first character of the line (remember 
that characters are examined from right to left). Therefore, the first word 
keeps its initial ampersand and remains an appropriate EXEC 2 variable 
name. Retention of the initial ampersand of a word also occurs in other 
contexts where a variable name is required (the &READ VARS and 
&UPPER V ARS statements, for example). 

Recall that there are no undefined EXEC 2 variables. If an EXEC variable 
has no default or explicitly assigned value, its value is taken to be null (the 
character string that has no characters in it, and whose length is zero). 

An Example of Generating EXEC 2 Variable Names 

Weare now ready to look at an EXEC 2 file that depends on this ability to 
use an EXEC 2 variable to build the names of other variables. The 
following EXEC, named LFN, uses the CMS command LISTFILE to display 
information about all of the files on all accessed disks that have the 
filenames (arguments) specified on the command line invoking the EXEC 2 
file. Because the number of filename arguments may differ from one use to 
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the next, the EXEC 2 variable &J is used to select the next argument to use 
in the LISTFILE command. 

&TRACE 
&J = 1 
-LOOP LISTFILE &&J * * (LABEL 
&J = &J + 1 
&IF &J <= &N &GOTO -LOOP 

Suppose this EXEC 2 file were invoked by the command 

LFN NEW OLD 

The first time the LISTFILE command is issued, the EXEC 2 variable &J 
has the value 1, so &&J = = > &1 = = > NEW and the command passed to 
eMS is 

LISTFILE NEW * * (LABEL 

After the first LISTFILE command, the value of &J is incremented from 1 
to 2, and the &IF statement is interpreted. Since there are two arguments, 
NEW and OLD, the value of &N is 2, the condition part of the &IF control 
statement is true, and the &GOTO statement is executed. Interpretation of 
EXEC 2 statements continues with the LISTFILE statement again, but this 
time &&J = = > &2 = = > OLD and the command issued is 

LISTFILE OLD * * (LABEL 

After &J is incremented to 3, the &IF condition is false. So, the &GOTO 
statement is not interpreted, and the EXEC 2 file terminates with a return 
code of zero. If more than one of the specified filenames is found on a disk, 
the output generated by this EXEC 2 is not as pretty as it could be. This is 
because the LISTFILE command with the LABEL option produces a title 
line each time it is invoked and finds at least one file meeting its argument 
pattern. The LABEL option includes further information you may want 
about the file specified, for example, the label of the disk on which the file 
resides. 

The following elaboration of LFN EXEC uses the return code generated by 
the LISTFILE command to detect when the title line is first displayed and 
uses the NOHEADER option in subsequent LISTFILE commands to prevent 
duplicate title lines from being displayed. 

&TRACE 
&J = 1 
-LOOP LISTFILE &&J * * (LABEL &NOHEADER 
&IF &RC = 0 &NOHEADER = NOHEADER 
&J = &J + 1 
&IF &J <= &N &GOTO -LOOP 

Since the initial value of &NOHEADER is null, it disappears the first time 
the LISTFILE command is interpreted. When the command is successful 
(that is, it produces a return code of zero), the EXEC 2 variable 
&NOHEADER is given the value NOHEADER, and all subsequent 
LISTFILE commands have the NOHEADER option following the LABEL 
option. 
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The &LOOP Control Statement 

There is another way of writing the LFN EXEC. The &LOOP control 
statement eliminates the need for repetitively interpreting the &IF 
statement and searching the file for the label -LOOP: 

&TRACE 
&J = 1 
&LOOP 3 &N 

LISTFILE &&J * * (LABEL &NOHEADER 
&IF &RC a &NOHEADER = NOHEADER 
&J = &J + 1 

The &LOOP statement can take several forms. Here, it specifies that the 
three lines following the &LOOP statement are to be repeated &N times; 
that is, for as many times as there are arguments to the EXEC 2 file. The 
statements to be repeated (the scope of the loop) were indented to make it 
easier to read the EXEC 2 file. 

It is often more convenient to use a label reference in a &LOOP statement 
instead of an absolute count of the number of statements to be repeated. In 
this case, the label is written in place of the count and the EXEC 2 
interpreter determines how many statements to repeat: 

&TRACE 
&J = 1 
&LOOP -END &N 

LISTFILE &&J * * (LABEL &NOHEADER 
&IF &RC 0 &NOHEADER NOHEADER 
-END &J = &J + 1 

The label defining the scope of the loop must occur before the end of the 
EXEC 2 file or an error is reported. If there is a statement on the same line 
as the label, the statement is executed. In this case, the assignment 
statement, &J = &J + 1, is the last line of the loop. It is valid to have a 
loop count of zero, in which case no statements within the loop are 
interpreted. This would happen in the above EXEC if it were invoked with 
no arguments. 

A loop statement that defines its scope through the use of a label reference 
is more resistant to errors than a loop statement that specifies an absolute 
number of lines. The label reference avoids a common error: forgetting to 
update the line count in a &LOOP statement when a change is made that 
alters the number of statements within the scope of the loop. 

Making EXEC 2 Files Interact with Users 

The more EXEC 2 files you write, the more difficult it is to remember the 
correct formats of these new user commands. You can solve this difficulty 
by making these EXEC 2 files self-documenting; that is, whenever they are 
invoked with incorrect arguments, or with a question mark as an argument, 
the EXEC 2 files display a description of the correct command format and 
whatever additional description the writer deems appropriate. Such 
additional information might be a description of what the file does and how 
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to use it, or perhaps a reference to a MEMO file or a publication containing 
more information. Here is a version of LFN EXEC that is self-documenting: 

&TRACE 
&IF &N 0 &GOTO -TELL 
&IF &N 1 &IF &1 = ? &GOTO -TELL 
&J = 1 
&LOOP -x &N 

LISTFILE &&J * * (LABEL &NOHEADER 
&IF &RC = 0 &NOHEADER = NOHEADER 
-X &J = &J + 1 

&IF /&NOHEADER = / &EXIT 28 
&EXIT 
-TELL &PRINT FORMAT IS: &FILENAME FN1 FN2 ... 
&PRINT USES LISTFILE TO DISPLAY INFORMATION ABOUT 
&PRINT ALL FILES WITH FILENAMES FN1, FN2, ETC. 
&EXIT 100 

The &PRINT control statement directs the EXEC 2 interpreter to display 
the words following &PRINT as a line on the user's console. The EXEC 2 
interpreter substitutes the appropriate values into the EXEC 2 variables 
before displaying the information. 

The above version of LFN EXEC generates a nonzero return code, 28, in 
any instance where no files were found. Since the EXEC 2 variable 
&NOHEADER is already being used to detect a successful invocation of 
LISTFILE, you can use &NOHEADER to determine whether any files were 
found. If the value of &NOHEADER is null after all the LIFT FILE 
commands have been issued, no files were found. It is not possible to 
simply write 

&IF &NOHEADER ,= NOHEADER &EXIT 28 

to determine the value of &NOHEADER. If &NOHEADER is null, a syntax 
error in the &IF statement occurs because the &NOHEADER word would 
disappear and you are left with 

&IF ,= NOHEADER &EXIT 28 

A solution for testing the value of an EXEC 2 variable that might be null is 
to use some prefix character on both the variable and the value compared 
with it. In the case of LFN EXEC, the slash is that prefix, and the two 
statements that can result after substituting for the variable &NOHEADER 
are: 

&IF /NOHEADER / &EXIT 28 

or 

&IF / = / &EXIT 28 

For success, &NOHEADER = NOHEADER; for failure, &NOHEADER is 
null. 

All of the previous EXEC 2 files have used only the arguments provided on 
the command line to determine what function they would perform. 
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You can also write an EXEC that interacts with you - displaying prompting 
messages on the console and reading instructions or values that are typed 
in. Before showing an example with this interaction, let's discuss the 
&READ control statements. 

Data is read from the console using the &READ control statement. A 
&READ statement may read one input line and assign it to a single EXEC 2 
variable: 

&READ STRING &S 

&S contains the entire text of the input line, including all blanks. 

Alternatively, the input line can be separated into words and each word 
assigned to an EXEC 2 variable: 

&READ VARS &FIRST &SECOND &THIRD &FOURTH 

The first word of the input line is assigned to the variable &FIRST, the 
second word is assigned to the variable &SECOND, etc. If there are more 
variables than words in the input line, those variables remaining after all 
words have been used are assigned the null value. If there are more words 
than variables, the extra words are ignored. 

If you don't know how many words will be on an input line, it is often 
convenient to use the statement: 

&READ ARGS 

This statement assigns the words in the input line to the EXEC 2 variables 
&1 &2 &3 ... etc. The predefined variable &N is assigned to the number of 
words (arguments) in the input line. All of the prior values for &1 &2 ... 
etc. are lost when this is done. So, remember to assign any EXEC 2 
argument variables that may be needed later to other EXEC 2 variables 
before interpreting a &READ ARGS statement. The predefined variable 
&ARGSTRING is not affected by a &READ ARGS statement. Its value 
continues to be the original argument string passed to the EXEC 2 file, or 
whatever value the user last gave it in an assignment statement. 

It is possible to read lines from the console and interpret them as EXEC 2 
statements using the form: 

&READ n 

"n" is the number of lines to read. If no explicit number of lines is given, 
only one line is read. An asterisk (*) may be used in place of a number to 
denote that statements are to be 'read from the console until a statement 
which modifies sequential processing of lines is interpreted (&EXIT, 
&GOTO, &SKIP, etc.). 

It is easy to test the effect of various EXEC 2 statements by using th~ file: 

&TRACE ALL 
&READ * 
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which reads statements from your console and traces their interpretation. 

Here is a modified version of the LFN EXEC. It interacts with you and 
contains the &READ control statement. 

&TRACE 
&PRINT ENTER THE FILENAME YOU ARE INTERESTED IN 
&PRINT OR PRESS ENTER TO EXIT. 
&PRINT 
&READ ARGS 
-LOOP 

&PRINT 
LISTFILE &1 * * (LABEL 
&PRINT 
&IF &RC = 28 &PRINT THIS FILE DOES NOT EXIST. 
&PRINT ENTER ANOTHER FILENAME YOU ARE INTERESTED IN 
&PRINT OR PRESS ENTER TO EXIT. 
&PRINT 
&READ ARGS 
&IF &N ,= a &GOTO -LOOP 

&EXIT 

The first two print statements tell you what information you must input. 
The statement, &PRINT, just leaves a blank space on the console. This is 
just to make the screen neater. 

&READ ARGS reads the filename you entered and assigns it to the variable 
&1. 

-LOOP is a label signalling the beginning of the loop. 

The CMS LIST FILE command displays information about the file that is 
specified in variable &1. The LABEL option includes further information 
you may want to know about the file specified, for example, the label of the 
disk on which the file resides. 

The statement, &IF &RC = 28, checks the return code from the LISTFILE 
command. If the return code equals 28, you receive a message that the file 
entered does not exist. 

The next two &PRINT statements ask you if you want to inquire about any 
other file. 

&READ ARGS again reads the filename or null character you entered and 
assigns it to &1. 

The statement, &IF &N I = 0 &GOTO -LOOP, checks if you entered 
another filename or a null character. &N is the number of arguments set. 
Therefore, if &N = 0, no filename was entered and you exit the EXEC. 
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Using the &CASE Control Statement 

When CMS or CP reads a command line, it translates the command line 
into uppercase before interpreting it. When a program, such as the EXEC 2 
interpreter, reads a console input line, it chooses whether or not to 
translate to uppercase. The EXEC 2 control statement 

&CASE M 

instructs the EXEC 2 interpreter to read subsequent input lines in mixed 
case (uppercase and lowercase combined) while 

&CASE U 

requests translation into upper case. &CASE U is the initial setting when 
the EXEC 2 interpreter starts processing an EXEC 2 file. 

Here is an example to show you how the &CASE control statement works. 

&TRACE 
&TYPE ENTER YOUR NAME: 
&CASE M 
&READ VARS &NAME 
&TYPE &NAME 
&EXIT 

The above EXEC prompts you to enter your name. If you enter your name 
using uppercase and lowercase characters, such as: 

Sue 

the result is: 

Sue 

However, if the "&CASE M" control statement is removed and you enter 
your name: 

Sue 

the result is: 

SUE 
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Appendix D. Writing Editor Macros 

The macro language is one of the most powerful facilities that the editor 
provides. By writing macros, you can: 

• Expand the basic subcommand language 
• Expand the prefix subcommand language 
• Tailor the language to your own application 
• Eliminate repetitive tasks. 

This chapter explains how to write an XEDIT macro using the EXEC 2 
language. 

What is an XEDIT Macro? 

An XEDIT macro is an EXEC file that is invoked from the XEDIT 
environment. 

(A macro may also be written using the Restructured Extended Executor 
(REXX) language. However, all examples in this chapter use the EXEC 2 
language.) 

You execute a macro the same way you execute XEDIT subcommands: type 
the macro name on the command line (or the prefix area) and press the 
ENTER key. A macro may be executed by entering only its name (or 
synonym). The execution of the macro may also depend on arguments you 
enter when it is invoked. 

A macro file can contain: 

• XEDIT subcommands 
• EXEC 2 control statements 
• CMS and CP commands. 
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Creating a Macro File 

Because an XEDIT macro is a normal CMS file, it may be created in any of 
the ways that CMS provides for file creation. It can even be created 
dynamically, by using the XEDIT multiple file editing capability (see 
VM/SP System Product Editor User's Guide). As soon as a FILE 
subcommand is executed for the macro file, the macro can be used. 

Like any CMS file, a macro file is identified by filename, filetype, and 
filemode. The file identifier for a macro file must follow certain rules: 

• For macros entered from the command line, the filename is a string of 
one to eight alphameric characters. This name is used to invoke the 
macro. For example, if the filename is SEND, entering "SEND" during 
an editing session causes the macro to be executed. 

Prefix macro filenames may be one to eight characters, but they may 
not contain numbers. (Because the prefix area is only five positions 
long, you can define a synonym for a prefix macro filename that is 
longer than five characters. For more information on defining 
synonyms for prefix macros, see VM/ SP System Product Editor 
Command and Macro Reference.) 

G The filetype must be XEDIT. 

• The filemode can specify any of your accessed disks, for example, AI. 

Using XEDIT Subcommands in a Macro 

A macro can contain any XEDIT subcommand, with the following 
exceptions: prefix macros cannot contain READ, QUIT, FILE, and 
LPREFIX. However, some subcommands perform functions that are 
meaningful only in the context of a macro, for example, one that passes 
information to the EXEC 2 interpreter. 

When EXEC 2 interprets a file not having a filetype of EXEC, it starts with 
a &SUBCOMMAND presumption of the filetype, in this case XEDIT. 
Therefore, you do not have to preface XEDIT subcommands in an XEDIT 
macro with "&SUBCOMMAND XEDIT", unless the default 
&SUBCOMMAND presumption has been explicitly changed. It is 
necessary, however, to preface regular CMS commands with 
"&COMMAND" if they are not to be passed to XEDIT. XEDIT macros do 
not require an initial &TRACE statement to indicate that they should be 
interpreted by the EXEC 2 interpreter because that is indicated by the way 
in which XEDIT invokes the EXEC 2 program. 

To illustrate just how simple an XEDIT macro can be, consider the case 
where it is desired to replace lines that currently contain: 

.SK 3 

102 VM/SP EXEC 2 Reference 



',,----

with the three lines: 

.SK 

.CE ----------

.SK 

This can be done using the XEDIT commands: 

FIND .SK 3 
REPLACE .SK 
INPUT .CE ---------­
INPUT .SK 

If those commands are put into a file named REPSK XEDIT, they may be 
executed by simply entering the command 

REPSK 

in the XEDIT environment. Of course, this only affects the next occurrence 
of the ".SK 3" line. All occurrences could be changed by writing a loop in 
the XEDIT macro: 

FIND .SK 3 
&LOOP 4 UNTIL &RC ,= 0 

REPLACE .SK 
INPUT .CE ---------­
INPUT .SK 
FIND .SK 3 

Note that you can take advantage of the fact that XEDIT sub commands 
generate return codes indicating their success or failure much like regular 
CMS commands. In this example, the FIND command generates a return 
code of zero if it succeeds in finding the specified text, and a return code of 
one if it fails. 

The above example contains all uppercase data, but it may be necessary to 
process mixed case data in XEDIT macros. EXEC 2 statements may be 
written in whatever case you desire, but control words such as &LOOP and 
predefined variables such as &RC must be in uppercase. Variables to which 
you assign values, such as &X or &ZILCH, may be written in uppercase or 
lowercase, but remember that &ZILCH and &zilch are two distinct 
variables. Likewise, &LOOP is an EXEC 2 control word, but &loop is a 
variable. You can use variables such as &JuGGerNauT if you like pressing 
the shift key. 

Suppose you want to use the REPSK XEDIT file for lines starting with .SK 
2, or .SK 3, or .sp 3, etc. You can use two arguments to define the lines you 
are interested in finding, as follows: 

FIND &1 &2 
&LOOP 4 UNTIL &RC ,= 0 

REPLACE .SK 
INPUT .CE ---------­
INPUT .SK 
FIND &1 &2 

This works fine, but the question of case rises again. If the editor is 
operating in CASE U, it translates input commands into uppercase before 
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invoking an XEDIT macro. Therefore, if a REPSK .sp 3 command is to 
work properly (meaning it is to look for ".sp 3," not ".SP 3"), it must be 
entered while XEDIT is in mixed case mode. XEDIT allows a second 
argument on a CASE subcommand, indicating whether locate and find 
operations may "RESPECT" or "IGNORE" the case when comparing 
characters. Using the "IGNORE" value produces a different effect than the 
above macro, because REPSK .sp 3 would find lines starting with any of 
these: ".sp 3," ".sP 3," ".Sp 3," ".SP 3." 

Handling Embedded Blanks 

If you wanted to find a line starting with the, words" .SK" and "3" separated 
by two blanks, the above macro would fail. When EXEC 2 prepares a 
command, it builds a parameter list by concatenating all the words of the 
command (after variable substitution) with a single blank between words. 
If a word is null (that is, it has zero characters in it), the word and its 
delimiting blank disappear from the command. 

To handle a case having two blanks between words, rewrite REPSK XEDIT 
using the predefined variable &ARGSTRING. This variable has an initial 
value of the entire string of arguments passed to the EXEC file. This string 
does not include the command name used to invoke the EXEC file, nor the 
blank separating it from the argument string. It does include all blanks 
separating the argument words, plus any additional blanks preceding or 
following those words. 

&C = &CONCAT OF FIND &BLANK &ARGSTRING 
&C 
&LOOP 4 UNTIL &RC ~= a 

REPLACE .SK 
INPUT .CE ---------­
INPUT .SK 
&C 

The idea here is to build the XEDIT command you want, with blanks 
exactly where you want them, as the value of an EXEC 2 variable. Then, 
the FIND command is represented as a single word, and you avoid any 
difficulties stemming from the combination of several words to form a 
command. To build the FIND command, use the predefined function 
&CONCAT OF, whose value is the string obtained by placing all of its 
argument values (after variable substitution) side by side without any 
intervening blanks. Since you need one blank to separate the FIND XEDIT 
command from its operand, that blank is included by explicitly using the 
predefined variable &BLANK, whose value is a single blank character. 

Actually, it really wasn't necessary to build the FIND command quite so 
carefully. It would work equally well using FIND &ARGSTRING, but the 
method displayed above is more general, and can be used to build any 
possible command. 
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Avoiding Name Conflicis 

Use the MACRO subcommand to cause the editor to execute a specified 
macro without first checking to see if a subcommand of the same name or a 
synonym exists. (This cannot be used for prefix macros.) 

When a subcommand has a number as its operand, a blank is not required 
between the subcommand name and the operand. For example, both 
"NEXTS" and "NS" are interpreted by the editor as being the subcommand 
"NEXT S". Therefore, if a macro name were also "NS", the macro would 
not be executed; the subcommand "NEXT S" would be executed instead. To 
execute the macro, you could enter the following: 

MACRO N8 

The macro whose name is "NS" would then be executed. 

The SET MACRO subcommand can be used to control the order in which 
the editor searches for subcommands and macros. SET MACRO ON tells 
the editor to look for macros before it looks for subcommands; SET MACRO 
OFF reverses the order. 

Walking Through An ){IED~l Macro 

The following XEDIT macro, whose filename is GLOBCHG, is an example of 
a macro you may write to make life a little easier. The application is 
typical of a text processing file arrangement, where many SCRIPT files are 
imbedded in a master file, via the SCRIPT control word" .IM". 

The problem with this type of setup is that if you have to make a global 
change throughout all the files, you have to edit each file, make the 
change, and then file each file. 

When issued from the master file, the GLOBCHG macro edits each file, 
performs a global change, and files it. 

The macro is invoked by entering the macro name, GLOBCHG; the 
arguments passed to the macro are the old data and the new data, enclosed 
in delimiters: 

GLOBCHG /stringl/string2/ 

For example, if a file called MASTER SCRIPT contains: 

.IM FILEl 

.lM FlLE2 

.lM FlLE100 

and the following commands are issued: 
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00001 
00002 
00003 
00004 
00005 
00006 
00007 
00008 
00009 
00010 
00011 
00012 
00013 
00014 
00015 
00016 
00017 
00018 
00019 
00020 
00021 
00022 
00023 
00024 
00025 
00026 
00027 
00028 
00029 
00030 
00031 
00032 
00033 
00034 
00035 
00036 
00037 

XEDIT MASTER SCRIPT 
GLOBCHG /WAR AND PEACE/SENSE AND NONSENSE/ 

"WAR AND PEACE" is changed to "SENSE AND NONSENSE" each time 
it occurs in every file. (In this macro, no attempt is made to execute the 
change on files that may be imbedded at the next level.) 

The GLOBCHG macro can also be used to delete data throughout the files, 
by changing a string to a null string. For example: 

GLOBCHG /bad data// 

The following is a listing of the macro, whose fileid is GLOBCHG XEDIT 
AI. After the listing, each line in the macro is explained. 

********************************************************* 
** ENTER THE OLD STRING YOU WANT CHANGED AND THE ** 
** STRING YOU WANT IT CHANGED TO. ENTER IT IN ** 
** THE FORM: ** 
** /STRING1/STRING2/ ** 
********************************************************* 
&IF &N = 0 &GOTO -MISSING 
&OPERAND = &ARGSTRING 
PRESERVE 
SET MSGMODE OFF 
TOP 
FIND .IM 
&IF &RC ,= 0 &GOTO -NO IMBED 
-LOOP 
STACK 1 
&READ ARGS 
&COMMAND STATE &2 SCRIPT * 
&IF &RC = 0 &SKIP 2 

&TYPE IMBEDDED FILE ' &2 SCRIPT ' DOES NOT EXIST; BYPASSED 
&GOTO -ENDLOOP 

XEDIT &2 SCRIPT (NOPROFILE 
EXTRACT /FNAME/FTYPE/FMODE/ 
&TYPE PROCESSING FILE' &FNAME.l &FTYPE.l &FMODE.l ' 
CHANGE &OPERAND * * 
&IF &RC ,= 0 &TYPE NO CHANGES OCCURRED IN ' &FNAME.1 &FTYPE.l ' 
FILE 
-ENDLOOP FIND .IM 
&IF &RC = 0 &GOTO -LOOP 
RESTORE 
&EXIT 
-NO IMBED 
RESTORE 
EMSG NO IMBED FOUND. 
&EXIT 
-MISSING EMSG EXE545E MISSING OPERAND(S) 
CMSG 0 
&EXIT 

Figure 1. A Sample Macro: GLOBCHG 

00001 ********************************************************* 
00002 ** ENTER THE OLD STRING YOU WANT CHANGED AND THE ** 
00003 ** STRING YOU WANT IT CHANGED TO. ENTER IT IN ** 
00004 ** THE FORM: ** 
00005 ** /STRING1/STRING2/ ** 
00006 ********************************************************* 
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Statements 1 through 6 are comments describing the arguments to this 
EXEC. 

00007 &IF &N = 0 &GOTO -MISSING 

If the number of arguments you passed to the macro (&N) is zero, go to the 
statement labeled "-MISSING" where an error message is issued. 
Obviously, this macro cannot work unless you tell it what to change. 

00008 &OPERAND = &ARGSTRING 

The user-defined variable (&OPERAND) is assigned the value of the 
argument string (&ARGSTRING) passed to the macro. (The argument 
string contains the old data string you want changed and the new data 
string you want it changed to.) 

The next four statements in the macro are XEDIT subcommands: 

00009 PRESERVE 

This subcommand saves the editor settings until a subsequent RESTORE 
subcommand is issued (statement 32). 

00010 SET MSGMODE OFF 

No messages will be displayed. By turning the message mode on and off, 
you can select which messages you want displayed. Message mode is set 
OFF here to prevent messages from the FIND subcommand (statement 12) 
from being displayed, because the macro issues its own message (statement 
33) if no imbedded files are found. 

00011 TOP 

Moves the line pointer to the top of the master file - the file where the 
macro was invoked. 

00012 FIND .IM 

Searches forward in the master file for the first line that contains" .IM" in 
column 1; that is, locate the first line that imbeds a file. 

00013 &IF &RC ,= 0 &GOTO -NOIMBED 

If there is a non-zero return code from the FIND subcommand (statement 
12), go to the statement labeled "-NOIMBED". This situation occurs if no 
".IM" statements are found in the master file. 

Statements 14 through 26 are the major loop in the macro. The global 
change is made on each imbedded file in this loop. 

00014 -LOOP 

This is the statement label that begins the loop. 

00015 STACK 1 
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When the FIND subcommand (statement 12) locates a ".IM filename" 
statement in the master file, it makes that line the current line. This 
STACK subcommand places the current line in the program stack, so that 
its contents can be read by the following statement. 

00016 &READ ARGS 

This statement reads a line from the program stack and assigns the 
arguments to &1, &2, &3, .... 

00017 &COMMAND STATE &2 SCRIPT * 

The STATE command is a CMS command that verifies the existence of a 
file. This statement checks to see if the file named in the ".1M filename" 
statement exists. (EXEC 2 transmits the STATE command directly to 
CMS.) 

00018 &IF &RC = 0 &SKIP 2 

If the return code from the STATE command is zero, the file exists. 
Therefore, skip down to statement 21. If it is not zero, execute the next two 
statements (19-20), which comprise "file not found" processing. 

00019 
00020 

&TYPE IMBEDDED FILE ' &2 SCRIPT ' DOES NOT EXIST; BYPASSED. 
&GOTO -ENDLOOP 

Statement 19 issues a message - the file, &2 SCRIPT, imbedded in the 
master file does not exist. Statement 20 branches to the statement label 
that begins the FIND loop again. 

00021 XEDIT &2 SCRIPT (NOPROFILE 

The XEDIT subcommand brings the imbedded file into virtual storage. The 
NOPROFILE option forces the editor not to execute the default PROFILE 
XEDIT macro. 

00022 EXTRACT /FNAME/FTYPE/FMODE/ 

This form of the EXTRACT command places the filename, filemode, and 
filetype of the imbedded file into variables: &FNAME.1, &FTYPE.1, 
&FMODE.1, respectively. See "Using the XEDIT EXTRACT Subcommand" 
for further information on the EXTRACT subcommand. 

00023 &TYPE PROCESSING FILE' &FNAME.1 &FTYPE.1 &FMODE.1 ' 

Displays a message to let you know which file is being processed. 

00024 CHANGE &OPERAND * * 

The global change on one of the imbedded files. (The argument string you 
entered when the macro was invoked was assigned to &OPERAND in line 8. 
The change statement is in the form: CHANGE /string1/string2/ * *) 

00025 &IF &RC ,= 0 &TYPE NO CHANGES OCCURRED IN ' &FNAME.1 &FTYPE.1 ' 
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If the change occurs, the return code from the CHANGE subcommand is O. 
This statement checks the return code. If the return code is 0, a message is 
printed. 

00026 FILE 

The changed file is written to disk. 

00027 -ENDLOOP FIND .IM 

Then, the editor resumes editing the master file, searching for the next" .IM 
filename" statement. 

00028 &IF &RC = 0 &GOTO -LOOP 

If the FIND (statement 27) is successful, go through the loop again. 

00029 RESTORE 

If the FIND (statement 27) is not successful, restore the settings of XEDIT 
variables to the values they had when the PRESERVE subcommand was 
issued (statement 9). 

00030 &EXIT 

Return control to the editor; you can then issue a QUIT subcommand for 
the master file. 

00031 -NO IMBED 
00032 RESTORE 
00033 EMSG NO IMBED FOUND. 
00034 &EXIT 

Statements 31 through 34 are executed if no ".IM" statements were found in 
the master file. 

00035 -MISSING EMSG EXE545E MISSING OPERAND(S) 

This message is displayed in the message line if no arguments, which are 
required, were entered when the macro was invoked. It is a branch from 
statement 7. 

00036 CMSG 0 

In addition, the macro name (GLOBCHG) is displayed in the command line, 
so that you can type the arguments (string1 string2) and press the ENTER 
key to invoke the macro again. 

00037 &EXIT 

The end. 
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Using the XEDIT EXTRACT Subcommand 

Notice in line 23 of Figure 1 on page 106 the variables &FNAME.1, 
&FTYPE.1, and &FMODE.1 appear. These variables are created as a result 
of the XEDIT EXTRACT subcommand. The EXTRACT subcommand is an 
extended form of the XEDIT TRANSFER subcommand. Let's compare the 
two subcommands. 

The statement 

TRANSFER FNAME FTYPE FMODE 

puts the filename, filetype, and filemode of the file being edited into the 
program stack. 

The statement 

EXTRACT /FNAME/FTYPE/FMODE/ 

puts the filename, filetype, and filemode of the file being edited into the 
newly created variables &FNAME.1, &FTYPE.1, and &FMODE.1, 
respectively. 

The EXTRACT subcommand creates similar variables for all operands 
available to the subcommand. See VM/ SP System Product Editor Command 
and Macro Reference for more details on the EXTRACT subcommand. 

Writing Prefix Macros 

You can write prefix macros for a variety of purposes - from performing a 
function from the prefix area that is normally accomplished by entering a 
subcommand .on the command line to creating an entirely new function. 

What Information is Passed to the Macro? 

An argument string is automatically passed to a prefix macro when it is 
invoked. It can supply a macro with information critical to its execution, 
like the line number of the prefix area in which the macro was entered. 

The format of the argument string is as follows: 

PREFIX SETISHADOWICLEAR pline [opl[op2[op3]]] 

where: 

PREFIX 

SET 
indicates that this is a prefix call. 

indicates that the prefix macro was entered on some line in the file 
displayed. 
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SHADOW 
indicates that a prefix macro was entered on a shadow line (see SET 
SHADOW in the VM/ SP System Product Editor Command and Macro 
Reference ). 

CLEAR 
indicates that a new prefix subcommand or macro or new blank area 
replaces a previously pending prefix subcommand or macro on the 
same line, or the RESET subcommand was entered. In this case, this 
macro is invoked with "PREFIX CLEAR pline". 

pline 
is the line number on which the prefix macro was entered. 

op1 op2 op3 
are the optional operands of the macro, entered either to its left or 
right (for example, 5M or M5). 

Creating a Sample Prefil{ Macro 

Let's create a prefix macro, with filename U and filetype XEDIT, that 
translates one or more lines in a file to uppercase, which normally is 
accomplished by issuing the UPPER CAS subcommand in the command line. 
When U is entered in the prefix area of a line, that line is translated to 
uppercase. A number may be specified before or after the U to translate 
more than one line; for example, 3U = = = or = U5 = =. 

The U prefix macro may look like this: 

00001 &PLINE = &3 
00002 &OP = &4 
00003 &IF .&OP =. &OP = 1 
00004 COMMAND :&PLINE UPPERCAS &OP 
00005 &EXIT 

Figure 2. A Sample Prefix Macro: U 

00001 &PLINE &3 
00002 &OP &4 

Lines 1 and 2 assign the arguments to specific variables. &3 is set to the 
line number the prefix macro was entered on, and &4 is set to any operand 
that is passed. 

00003 &IF .&OP &OP = 1 

Line 3 determines if an operand was entered. If the operand is null, a 
default of 1 is assumed. 

00004 COMMAND :&PLINE UPPERCAS &OP 

Line 4 uses :&PLINE to make the line in which the prefix macro was 
entered (&PLINE) the new current line, and then issues the UPPER CAS 
subcommand with the operand, &OP. &OP is the number of lines to be put 
in uppercase. 
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Current Line Positioning 

For example, if "U8" was entered in the prefix area of line 3 of a file, &0 
would be "U", &PLINE would be "3", and &OP would be "8". Then, the 
next eight lines, including the current line, would be put in uppercase. 

Note that in line 6, &PLINE is an absolute line number target. It is used to 
make the prefix line the current line because the UPPER CAS subcommand 
translates all lowercase characters to uppercase, starting at the current 
line. 

When a prefix macro is finished executing, the current line is returned 
automatically to the line that was current when it began execution. 
Therefore, even though line &PLINE is made current for the UPPER CAS 
subcommand, the macro need not restore the current line. 
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AppendiJ! IE. Useful lE){lEC 2 Techniques 

The following illustrations exhibit solutions to some EXEC programming 
problems. There has been no attempt to present a comprehensive catalog of 
solutions. The objective is to give the reader some insight into the 
possibilities inherent in the EXEC 2 functions. 

1. The statement 

& = &DATATYPE OF +&1 

sets & to 'NUM' if, and only if, &1 contains an unsigned integer. 

2. If &J is an unsigned integer not exceeding 99999999, the statement 

&J = &RIGHT OF OOOOOOO&J 8 

extends it with leading zeros to a total length of 8. 

3. A string of any number of blanks, 23 for example, can be created by: 

&B23 = &LEFT OF &BLANK 23 

A string of some character other than blanks, asterisks for example, is 
easily obtained from the string of blanks by using the &TRANSLATION 
OF predefined function: 

&*23 = &TRANSLATION OF &B23 &BLANK * 

4. Suppose a multi-way branch is desired, based on an argument value 
supplied by the caller and currently in &1. However, the value of &1 
must first be tested to verify it is valid -- that is, its value is either A, B, 
or C. (You can expand this example to handle more than three cases.) 
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&TRACE 
& = &POSITION OF &1 ABC 
&IF & ,= a &GOTO -&1 
&TYPE INVALID CASE: &1 
&EXIT 
-A &TYPE THIS IS CASE A 

&EXIT 
-B &TYPE THIS IS CASE B 

&EXIT 
-C &TYPE THIS IS CASE C 

&EXIT 

5. The statement 

& = &LOCATION OF /&1 //PRINT 

sets & to 2 if, and only if, &1 contains the word "PRINT" or an 
abbreviation for it. Note that & would have the value 1 if &1 is null. 

6. Suppose &1 is as given on entry, and is, therefore, known not to contain 
any blanks. Then the following sequence transfers control to the label 
-BLUE if &1 contains the word "BLUE" or an abbreviation for it, to the 
label -GREEN if &1 contains the word "GREEN" or an abbreviation for 
it, ... , or to the label -ERR if &1 is null or does not contain a color or an 
abbreviation therefore. 

&X = &LITERAL OF ERR /ERR /BLUE /GREEN /RED /YELLOW 
& = 1 + &LOCATION OF /&1 &X 
& = &PIECE OF &X & 
&STACK LIFO &GOTO -& 
&READ 

The first statement assigns to &X the string containing all of the 
expected labels prefaced with / and separated by blanks. In addition, 
the first word (ERR) is included in case the value of &1 does not appear 
in &X, and the second word (fERR) is included in case the value of &1 is 
null. The third statement assigns to & that part of &X starting with the 
desired label. A &GOTO statement is then stacked. This statement is 
read and interpreted by the last, &READ statement. When the stacked 
line is read, it is broken into words and examined in the ordinary way, 
so the desired label becomes the &GOTO operand, and any surplus data 
from the original value of &X is treated as a comment. 

7. The argument values are to be assigned to the variables &Xi, for i = 1, 
2, ... , &N. The object of this is to make it possible to reuse the numeric 
variables without losing access to the current arguments. Calling a 
user-defined function which needs the argument values that existed 
before the function was invoked illustrates such a need. 
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&S = &RANGE OF & 1 &N 
&STACK LIFO &S 
&S = &RANGE OF *X 1 &N 
&S = &TRANS OF &S * & 
&STACK LIFO &READ VARS &S 
&READ 

The first line constructed a string from the argument values &1 &2 ... 
&&N that are separated by blanks, and the second line stacks the 
string. A corresponding string of variable names is then created in two 
steps. First, a string of words *X1 *X2 ... *X&N. is built, then all of the 
asterisks in that string are translated to ampersands. The string of 
variable names is used when stacking a &READ V ARS statement. The 
final statement causes the just stacked &READ VARS statement to be 
read and interpreted by EXEC 2. When executing this statement, the 
previously stacked argument values are read and assigned to &X1, &X2, 
... , &X&N. Note that use of & as a temporary variable is avoided so 
that its predefined value (ampersand) will be available as an argument 
to &TRANS OF. 

If only a (contiguous) subset of the current arguments are to be 
transferred to the variables &Xi, the arguments to &RANGE OF may be 
adjusted as required. If the values of the original arguments, instead of 
the current argument values, were desired, the first two lines could be 
replaced with: 

&STACK LIFO &ARGSTRING 

8. To verify that a value is a valid hexadecimal number (contains no 
characters other than the digits 0-9 and the letters A-F): 

& = &TRANS OF &HEXNUM 0123456789ABCDEF 
&IF 1& ,= I &GOTO -BADHEX 

The first statement uses &TRANSLATION OF to translate all valid 
characters in &HEXNUM into blanks. Then, the &IF condition 
succeeds only if the translation contained something other than blanks 
(since the shorter word is extended with blanks for purposes of 
comparing the two strings). This corresponds to the presence of one or 
more untranslated (that is, invalid) characters in &HEXNUM. 

This scheme works only if it is known that there are no blanks 
embedded in &HEXNUM, or if blanks are acceptable characters. The 
following modification detects embedded blanks as invalid characters: 

&Z = &CONCAT OF &BLANK 0123456789ABCDEF 
& = &TRANS OF &HEXNUM &Z * 
&IF /& ,= I &GOTO -BADHEX 

Here, a blank in &HEXNUM is explicitly translated into an asterisk so 
that it forces the subsequent comparison to fail. 

9. The following EXEC file is useful when it is necessary to extract 
information delimited by parentheses within a string. Blanks and 
nested parentheses are retained, so P AREN EXEC may be invoked 
multiple times when there are nested parentheses. The result is two 
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lines put into the program stack. The first line in the program stack 
contains all characters of the original argument string except the first 
left parenthesis, the characters following it to the matching right 
parenthesis, and that right parenthesis. The 'second line in the program 
stack contains the data excised from the first line without the 
delimiting parentheses, but includes any nested parentheses. 

&TRACE 
&A = &ARGSTRING 
& = -1 + &LOCATION OF ( &ARGSTRING 
&IF & < a &GOTO -END 
&A = &PIECE OF &ARGSTRING 1 & 
& = & + 2 
&B = &PIECE OF &ARGSTRING & 
&IF .&B EQ. &GOTO -END 
& = 1 + -NESTED OF 1 
&Z = &PIECE OF &B & 
&A = &CONCAT OF &A &Z 
& = & - 2 
&B = &PIECE OF &B 1 & 
-END &STACK LIFO &A 
&STACK LIFO &B 
&EXIT 
* Recursive subroutine to balance parentheses. 
* &1 = index into string &B where search is to start. 
* Returns index into &B of matching ). 
-NESTED &ARGS &1 a a a 
&LOOP -x * 

&2 &PIECE OF &B &1 
&3 = &LOCATION OF ) &2 
&4 = &LOCATION OF ( &2 
&IF &4 ,= a &IF &4 < &3 &SKIP 3 

&IF &3 = a &3 = 1 + &LENGTH OF &2 
&3 = &1 + &3 - 1 
&RETURN &3 

&2 = &1 + &4 
-x &1 = 1 + -NESTED OF &2 

This implementation of P AREN illustrates the use of a recursive 
user-defined function. Notice the &ARGS statement at the beginning of 
-NESTED which creates three local variables (&2, &3 and &4) each time 
the function is entered. This automatically associates a unique group 
of EXEC variables with every invocation of the function (in addition to 
the function's explicit arguments). Because these variables are unique 
to an individual invocation of the user-defined function, they are 
guaranteed not to conflict with any other EXEC variable name. 
Actually, in this instance the technique is not necessary. The &ARGS 
statement could be eliminated, and the variables &2, &3, and &4 
renamed &S, &L, and &R, without introducing an error. An error 
would occur only if a subsequent modification of the EXEC file 
introduced one of those variable names outside of the -NESTED 
function. 
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The following version of P AREN EXEC illustrates an alternative 
implementation which doesn't use a user-defined function: 

&TRACE 
&A = &ARG8TRING 
& = -1 + &LOCATION OF ( &ARG8TRING 
&IF & < 0 &GOTO -END 
&A = &PIECE OF &ARG8TRING 1 & 
& = & + 2 
&B = &PIECE OF &ARG8TRING & 
&IF .&B EQ. &GOTO -END 
&LP = 1 
& = 1 
&LOOP -x UNTIL &LP = 0 

&8 = &PIECE OF &B & 
&R = &LOCATION OF ) &8 
&IF &R = 0 &GOTO -END 
&L = &LOCATION OF ( &8 
&IF &L ,= 0 &IF &L < &R &SKIP 3 

& = & + &R 
&LP = &LP - 1 
&GOTO -x 

& & + &L 
&LP = &LP + 1 
-x 

&Z = &PIECE OF &B & 
&A = &CONCAT OF &A &Z 
& = & - 2 
&B = &PIECE OF &B 1 & 
-END &STACK LIFO &A 
&8TACK LIFO &B 
&EXIT 
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Summary of Changes 

Summary of Changes 
for SC24-5219-3 
for VM/SP Release 5 

M isce llaneous 
No technical changes have been made to this book. 

The contents of the front and back matter of this book has been changed to 
make it compatible with the rest of the VMjSP library (for example, the Table 
of Contents now begins on page v throughout the library). 

Summary of Changes 
for SC24-5219-2 
for VM/SP Release 3 

EXECOS 
The CMS EXECOS command can be invoked within an EXEC for OS reset and 
VSAM clean-up. 

M isce llaneous 
The appendix comparing the CMS EXEC language and the EXEC 2 language 
has been removed. 

Examples have been added to the "Control Statements" section and the 
"Predefined Functions" section. 

A new appendix, "Appendix D: Writing Editor Macros," has been added. It 
describes how to write XEDIT macros and XEDIT prefix macros. 

"Chapter 4: BNF Description of the EXEC 2 Syntax," has been expanded. 

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

Sumnlary of Changes 
for SC24-5219-1 
for VM/SP Release 2 

Variable Sharing 
Programs called from an EXEC 2 file can now directly access and manipulate 
all variables contained in that EXEC 2 file through an EXEC 2 facility called 
EXECCOMM. Variables can also be assigned values as a side-effect of 
command or subcommand execution. 
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New Pre-defined Variable 
The pre-defined variable &CMDSTRING is initialized to the untranslated 
command string available from the command line. 
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