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Notices References in this publication to IBM products, programs, or services do not imply that IBM intends to make these available in all countries in which IBM operates. Any reference to an IBM product, program, or service is not intended to state or imply that only IBM's product, program, or service may be used. Any functionally equivalent product, program, or service that does not infringe any of IBM's intellectual property rights may be used instead of the IBM product, program, or service. Evaluation and verification of operation in conjunction with other products, except those expressly designated by IBM, is the user's responsibility. IBM may have patents or pending patent applications covering subject matter in this document. The furnishing of this document does not give you any license to these patents. You can send license inquiries, in writing, to: IBM Director of Licensing IBM Corporation 500 Columbus Avenue Thornwood, NY 10594 USA Licensees of this program who wish to have information about it for the purpose of enabling: (i) the exchange of information between independently created programs and other programs (including this one) and (ii) the mutual use of the information which has been exchanged, should contact: IBM Corporation Mail Station P300 522 South Road Poughkeepsie, NY 12601-5400 USA Attention: Information Request Such information may be available, subject to appropriate terms and conditions, including in some cases, payment of a fee. Any pointers in this publication to non-IBM Web sites are provided for convenience and do not in any manner serve as an endorsement of these Web sites.



Programming Interface This publication documents intended Programming Interfaces that allow the customer to write programs to obtain services of OS/390 OpenEdition.



Trademarks The following terms, denoted by an asterisk (*), used in this book, are trademarks of the IBM Corporation in the United States or other countries or both: ACF/VTAM BookManager C/370 IBM
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UNIX is a registered trademark in the United States and other countries licensed exclusively through X/Open Company Limited. Other company, product, and service names, which may be denoted by a double asterisk (**), may be trademarks or service marks of others. ANSI DFS IEEE ISO Network File System NFS Notes POSIX



American National Standards Institute Transarc Corporation Institute of Electrical and Electronics Engineers International Organization for Standardization Sun Microsystems, Inc. Sun Microsystems, Inc. Lotus Development Corporation Institute of Electrical and Electronics Engineers



The information contained in the glossary section and tagged by the word [POSIX] is copyrighted information of the Institute of Electrical and Electronics Engineers, Inc., extracted from IEEE** Std 1003.1-1990, IEEE P1003.0, and IEEE P1003.2. This information was written within the context of these documents in their entirety. The IEEE takes no responsibility or liability for and will assume no liability for any damages resulting from the reader's misinterpretation of said information resulting from the placement and context in this publication. Information is reproduced with the permission of the IEEE.
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About This Book This book presents the information you need to write REXX programs to access OS/390 OpenEdition services on an IBM system with OS/390 OpenEdition. This book describes the features and usage requirements for the OS/390 OpenEdition REXX extensions, or syscall commands, which are interfaces between the OS/390 operating system and the functions specified in the POSIX.1 standard (ISO/IEC 9945-1:1990[E] IEEE Std 1003.1-1990: First edition 1990-12-07; Information technology—Portable Operating System Interface [POSIX] Part 1; System Application Program Interface [API] [C Language]). These functions are used by OS/390 OpenEdition. This book also describes syscall commands that are not related to the standards.



Who Should Use This Book This book is for programmers who are already familiar with the REXX language and experienced with the workings of TSO/E and OS/390 OpenEdition. It describes how to include in a REXX program syscall commands that access OS/390 OpenEdition services.



Where to Find More Information Where necessary, this book references information in other books about the elements and features of OS/390. For complete titles and order numbers for all OS/390 books, see OS/390 Information Roadmap. Direct your request for copies of any IBM publication to your IBM representative or to the IBM branch office serving your locality. There is also a toll-free customer support number (1-800-879-2755) available Monday through Friday from 6:30 a.m. through 5:00 p.m. Mountain Time. You can use this number to: Ÿ Order or inquire about IBM publications Ÿ Resolve any software manufacturing or delivery concerns Ÿ Activate the program reorder form to provide faster and more convenient ordering of software updates



Softcopy Publications The OpenEdition library is available on the OS/390 Collection Kit, SK2T-6700. This softcopy collection contains a set of OS/390 and related unlicensed product books. The CD-ROM collection includes the IBM Library Reader, a program that enables customers to read the softcopy books. Softcopy OS/390 publications are also available for web-browsing at this URL: http://www.s39ð.ibm.com/os39ð/license.html



 Copyright IBM Corp. 1996, 1998
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IBM Systems Center Publications IBM systems centers produce redbooks that can be helpful in setting up and using OpenEdition services. You can order these publications through normal channels, or you can view them with a web browser from this URL: http://www.redbooks.ibm.com These books have not been subjected to any formal review nor have they been checked for technical accuracy, but they represent current product understanding (at the time of their publication) and provide valuable information on a wide range of OpenEdition topics. You must order them separately. A selected list of these books follows: Ÿ Selecting a Server — The Value of S/390, SG24-4812 Ÿ OS/390 TCP/IP OpenEdition Implementation Guide, SG24-2141. Written for OS/390 TCP/IP OpenEdition, a replacement for TCP/IP for MVS Version 3 Release 2 Application Feature. Ÿ Accessing OS/390 OpenEdition MVS from the Internet, SG24-4721. Written for TCP/IP for MVS Version 3 Release 2 Application Feature. Ÿ MVS/ESA SP 5.2.2 OpenEdition MVS Installation and Customization Starter Kit, SG24-4529 Ÿ Porting Applications to the OpenEdition MVS Platform, GG24–4473. This book was written for the OpenEdition MVS feature of MVS/ESA SP 5.1.



OpenEdition Courses The following classroom course is available: Ÿ UNIX System Services for OS/390 Implementation, ESP25 The availability of educational offerings changes. For current information on classroom courses and other offerings, see your IBM representative or call 1-800-IBM-TEACH (1-800-426-8322).



OpenEdition Home Page The OpenEdition home page on the World Wide Web has the latest technical news, customer stories, tools, and FAQs (frequently asked questions). You can visit it at this URL: http://www.s39ð.ibm.com/unix/ or http://www.s39ð.ibm.com/oe/ Some of the tools available from the web site are ported tools, and some are home-grown tools designed for OpenEdition. All this code works in our environment at the time we make it available, but is not officially supported. Each tool has a README file that describes the tool and any restrictions on its use. The simplest way to reach these tools is through the OpenEdition home page. From the home page, click on the Tools and Toys icon.
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The code is also available from www.s390.ibm.com through anonymous ftp.To get access: 1. Log in as user anonymous. 2. Change the directory (cd) to os390/oe/port or os390/oe/toys to find the subdirectories that contain the tools. Restrictions Because the tools are not officially supported, Ÿ There are no guaranteed enhancements. Ÿ No APARs can be accepted.



IBM Talklink Conferencing Service The OpenEdition forum, OPENMVS CFORUM, is available to customers through IBM's TalkLink offering. Customers and IBM developers participate in the discussion in this forum. To preview or sign up for TalkLink, access this URL using a secure web browser: http://www.ibmlink.ibm.com/talklink Web Access: 1. 2. 3. 4. 5. 6. 7. 8.



Go to http://www.ibmlink.ibm.com/talklink. Click on Logon. After logon, select Martlink. Choose S390 from the menu. Choose MVS from the menu. Choose MVSSYSTEM from the menu. Choose MVSFORUMS from the menu. Choose OPENMVS from the menu.



SNA Fastpath Access: 1. 2. 3. 4.



Logon to IBMLink. From the IBMLink main menu, type Talklink on the command line. Type S390 on the command line. Type OPENMVS on the command line.



Contact your IBM representative for information on TalkLink, DialIBM, or equivalent offerings for your country.



Discussion List Customers and IBM participants also discuss OpenEdition on the mvs-oe discussion list. This list is not operated or sponsored by IBM; it is run by Georgetown University. To subscribe to the mvs-oe discussion so you can receive postings, send a note to: [email protected] Include the following line in the body of the note, substituting your first name and last name as indicated:



About This Book



xv



subscribe mvs-oe first_name last_name After you are subscribed, you will receive further instructions on how to use the mailing list.



Finding More Information about REXX The following publication is useful: The REXX Language: A Practical Approach to Programming, by Michael Cowlishaw (Englewood Cliffs, NJ: Prentice-Hall, 1990).
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Summary of Changes Summary of Changes for SC28-1905-02 OS/390 Version 2 Release 5



| | |



This book contains information previously presented in Using REXX and OS/390 OpenEdition SC28-1905-01, which supports OS/390 OpenEdition with OS/390 Version 2 Release 4.



| | |



This book includes terminology, maintenance, and editorial changes. Technical changes or additions to the text and illustrations are indicated by a vertical line to the left of the change.



| | |
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Chapter 1. Using TSO/E REXX for OS/390 OpenEdition Processing The set of OS/390 OpenEdition extensions to the TSO/E Restructured Extended Executor (REXX) language enable REXX programs to access OS/390 OpenEdition callable services. The OS/390 OpenEdition extensions, called syscall commands, have names that correspond to the names of the callable services that they invoke—for example, access, chmod, and chown. You can run a REXX program with syscall commands only on a system with OS/390 OpenEdition installed. A REXX program is recognized by the word REXX (not case-sensitive) as the first word on the first line and within a REXX comment. For example, the following is a simple REXX program: /\ rexx \/ say 'hello world' You can run an interpreted or compiled REXX program with syscall commands from TSO/E, from MVS batch, from the shell, or from a program.



Host Command Environments for OS/390 OpenEdition Processing Host command environments and external function packages that are available in the MVS REXX environment can be used by a REXX program that has OS/390 OpenEdition extensions. Two additional host command environments are also available: Ÿ SYSCALL: For a REXX program with syscall commands that will be run from TSO/E or MVS batch, you need to initialize the environment by beginning a REXX program with a syscalls('ON') call. Ÿ SH: For a REXX program with syscall commands that will be run from the shell or from a program, SH is the initial host environment. The SYSCALL environment is automatically initialized as well, so you do not need to begin the REXX program with a syscalls('ON') call. Syscall commands within the REXX program (for example, chmod) are interpreted as shell commands, not as syscall commands. When a REXX program is run from the shell or from a program, both the SH and SYSCALL host command environments are available to it. When a REXX program is run from TSO/E or MVS batch, only the SYSCALL environment is available. For background information on the concept of a host command environment, see OS/390 TSO/E User's Guide.
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The SYSCALL Environment The SYSCALL environment can be used by any REXX program with syscall commands, whether it runs from TSO/E or the shell (where the environment is automatically initialized).



Running a REXX Program from TSO/E or Batch To run a REXX program with syscall commands from TSO/E or MVS batch, use the syscalls('ON') function at the beginning of the REXX program. This function: Ÿ Ensures that the SYSCALL command environment (ADDRESS syscall) is established. Ÿ Ensures that the address space is an OS/390 OpenEdition process; this is known as dubbing. Ÿ Initializes the predefined OS/390 OpenEdition variables in the current REXX variable pool. Ÿ Sets the signal process mask to block all signals that can be blocked. See “Using the REXX Signal Services” on page 8 for more information on signals. Ÿ Clears the _ _argv. and _ _environment. stems. For this reason, it is not recommended that you use syscalls('ON') in a shell environment. For REXX programs run from TSO/E or MVS batch, you use the syscalls() function to control the SYSCALL host command environment. You control the SYSCALL environment by using: Ÿ Ÿ Ÿ Ÿ



syscalls('ON') to establish the SYSCALL environment syscalls('OFF') to end the SYSCALL environment syscalls('SIGON') to establish the signal interface routine syscalls('SIGOFF') to delete the signal interface routine



Note: The words ON, OFF, SIGON, and SIGOFF must be in uppercase letters.



Establishing the SYSCALL Environment The syscalls('ON') function establishes the SYSCALL environment. It sets up the REXX predefined variables and blocks all signals. The function sets this return value: 0 4 7 8



Successful completion. The signal process mask was not set. The process was dubbed, but the SYSCALL environment was not established. The process could not be dubbed.



The following example shows how you can use the syscalls('ON') function at the beginning of a REXX program: if syscalls('ON')>3 then do say 'Unable to establish the SYSCALL environment' return end
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Ending the SYSCALL Environment The syscalls('OFF') function ends the connection between the current task and OS/390 OpenEdition. Ÿ If the REXX program was run from TSO/E or MVS batch, the task is undubbed, but the REXX program continues running. Ÿ If the REXX program was run from the shell or a program, the REXX program is ended. In general, it is not necessary to make a syscalls('OFF') call. The syscalls('OFF') function has one return value: 0



Successful completion.



Establishing and Deleting the Signal Interface Routine The syscalls('SIGON') function establishes the signal interface routine (SIR). After you establish the SIR, use the sigaction syscall command to catch the signals you want to process and the sigprocmask syscall command to unblock those signals. Note: For a REXX program run from the shell or a program, the SIR is established by default. The syscalls('SIGON') function has these return values: 0 4



Successful completion. The SIR could not be established. The usual cause for this is that another SIR has already been established for the process.



If you are writing a REXX program that runs a program that requires a signal interface routine (for example, a program that uses the C runtime library), you must delete the SIR. The syscalls('SIGOFF') function deletes the SIR and uses sigprocmask() to reset the signal process mask so that it blocks all signals that can be blocked. The syscalls('SIGOFF') function has two return values: 0 4



Successful completion. The SIR could not be deleted. The usual cause for this is that a SIR did not exist for the process.



The SH Environment The SH environment is the default host command environment when a REXX program is run from the shell or from a program using exec(). In this environment, a syscall command runs as a shell command that has been issued this way: /bin/sh -c shell_command If you are running the REXX program from the shell or a program, the SYSCALL environment is automatically initialized. See Chapter 4 for some sample REXX programs that show how REXX and shell commands can work together—for example, a REXX program that can read output
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from a shell command. The mount and unmount sample programs in that chapter are shipped in the /samples directory as files mountx and unmountx.



Running a REXX Program from the Shell or from a Program You can run a REXX program from the shell or you can call it from any program just as an executable program would be called. The REXX program runs as a separate process; it does not run in a TSO/E address space. You cannot use TSO/E commands in the REXX program. A REXX program invoked from the shell or from a program must be a text file or compiled REXX program that resides in the hierarchical file system (HFS); it must have read and execute access permissions. Each line in the text file must be terminated by a newline character and should not exceed 2048 characters. Lines are passed to the REXX interpreter as is. Sequence numbers are not supported, so if you are using the ISPF editor to create the REXX program, be sure to set NUMBER OFF. If you are working in the shell environment and use only a filename to invoke the REXX program, the PATH environment variable is used to locate it. For example, myrexx uses PATH to locate the program, but ./myrexx searches only the working directory. For a REXX program run from the shell or from a program, the SIR is established by default. If the REXX program calls a C program that is running POSIX(ON) or a program that requires an SIR, use the syscalls('SIGOFF') function to delete the SIR before calling that program. CEXEC output from the REXX compiler is supported in the shell environment. To compile and put CEXEC output into the HFS, you can use the REXXOEC cataloged procedure; it compiles under TSO/E and then uses the TSO/E OCOPY command to copy the compiled program from a data set to a file in the file hierarchy.



Using External Functions and Subroutines You can call external functions and subroutines from a REXX program that resides in the HFS. The search path for an external routine is similar to that used for a REXX program invoked from the shell or a program. If only the filename is used on the call to the function or subroutine, the PATH environment variable is used to locate it; otherwise, the function name determines the search. For an executable module, the link pack area (LPA), link list, and STEPLIB may also be searched. The default OS/390 environment searches for executable modules first. See “Customizing the Environment” on page 10. The search order for modules and execs invoked as functions or subroutines is controlled by the FUNCSOFL flag in the REXX parameter module. For a description of that flag, see OS/390 TSO/E REXX Reference. Two rules must be observed in naming and calling an external function or subroutine: Ÿ If the name contains special characters or lowercase characters, you must enclose it in quotes—for example: ans='myfunc'(p1,p2)
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If the name is not quoted, REXX folds the name to uppercase. The function call then fails, because the file is not found. Ÿ If the function name is longer than 8 characters, REXX truncates it to 8 characters. Executable external functions or subroutines written in a language other than interpreted REXX and located in the hierarchical file system are not supported.



Variable Scope When the REXX program is initialized and the SYSCALL environment is established, the predefined variables are set up. If you call an internal subroutine that uses the PROCEDURE instruction to protect existing variables by making them unknown to that subroutine (or function), the predefined variables also become unknown. If some of the predefined variables are needed, you can either list them on the PROCEDURE EXPOSE instruction or issue another syscalls('ON') to reestablish the predefined variables. The predefined variables are automatically set up for external functions and subroutines. For example: subroutine: procedure junk = syscalls('ON') parse arg dir 'readdir (dir) dir. stem.'



Writing setuid and setgid REXX Programs Setting the set-group-ID-on-execution (setgid) permission means that when a file is run, the calling process's effective GID is set to the file's owner GID; the process seems to be running under the GID of the file's owner, rather than that of the actual invoker. Setting the set-user-ID-on-execution (setuid) permission means that when a file is run, the calling process's effective UID is set to the file's owner UID; the process seems to be running under the UID of the file's owner, rather than that of the actual invoker. Just like any other setuid or setgid program, a REXX program should not let the user of the program get control in your environment. Some examples of instructions that can let a user obtain control are: Ÿ Interactive trace. Ÿ Calling external functions or subroutines: Using a relative pathname can let the user get control if the user sets the PATH variable. External functions and subroutines run under the UID and GID of the main program, regardless of their setuid and setgid mode bits.



Input and Output for OS/390 OpenEdition Processing When a REXX program runs, open file descriptors are inherited from the process that issued the exec().
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Using Standard Input, Output, and Error (File Descriptors 0, 1, and 2) For a REXX program run from the shell or a program, file descriptors 0, 1, and 2 (conventionally, standard input, standard output, and standard error files) are typically inherited. Attention: A read or write error on file descriptors 0, 1, or 2 results in a halt interruption if the read or write was from a PARSE EXTERNAL instruction, SAY instruction, or EXECIO. If the REXX program issues a PARSE EXTERNAL instruction, either explicitly or implicitly (such as from a PARSE PULL instruction with an empty stack), it reads standard input for a single text record. The newline character is stripped from the record before it is returned to the REXX program. Standard input is assumed to be a text file, such as your terminal input. If the REXX program issues a SAY instruction, the text is directed to standard output, and a newline character is appended to the end of the text. Messages issued by REXX, including error and trace messages, are similarly directed to standard output. If PARSE EXTERNAL is used after standard input has reached the end of the file, null lines are returned. The end-of-file condition can be detected by EXECIO. For more information, see “Using EXECIO.”



Using SYSCALL Commands The SYSCALL host command environment gives you more direct control over input and output. You can use: Ÿ readfile to read an entire text file. See “readfile” on page 126 for more information. Ÿ writefile to write an entire text file. See “writefile” on page 179 for more information. Ÿ read to read bytes from any kind of file. See “read” on page 123 for more information. Ÿ write to write bytes to any kind of file. See “write” on page 176 for more information.



Using EXECIO EXECIO differs from readfile and writefile in that it operates on open files. To read or write a file in segments (for example, a line at a time), use this TSO/E REXX command: address MVS "EXECIO" The data can come from and go to the stack or a stem. You can also use it to read or write an entire file. As shown in the following diagram, OS/390 OpenEdition supports all the TSO/E REXX operands except OPEN, DISKRU, and linenum.
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55──EXECIO──┬─lines─┬──┬─DISKW──ddname──┬────────────────────────────────────────┬───────────┬──5% └─\─────┘ │ └─(──┬───────────────┬──┬───────┬──┬───┬─┘ │ │ └─STEM var-name─┘ └─FINIS─┘ └─)─┘ │ └─DISKR──ddname──┬──────────────────────────────────────────────────┬─┘ └─(──┬───────────────┬──┬───────┬──┬──────┬──┬───┬─┘ ├─FIFO──────────┤ └─FINIS─┘ └─SKIP─┘ └─)─┘ ├─LIFO──────────┤ └─STEM var-name─┘



For the ddname operand, you can use the following pseudo-ddnames for OS/390 OpenEdition processing, when run from the shell or a program: Ÿ File descriptors 0 to 7 Ÿ STDIN, STDOUT, STDERR For information on EXECIO, see OS/390 TSO/E REXX Reference.



Exit Status from a REXX program When a REXX program is run from the shell or a program it can return a return code. If the program returns a value in the range 0–255, that value is returned. Otherwise, a value of 255 is returned. If a program is terminated, REXX returns a value of 255.



Tokens Returned from the PARSE SOURCE Instruction The tokens that are returned depend on where the REXX program is run: from the shell or from a program, from TSO/E, or from batch.



Running from the Shell or from a Program When a REXX program runs in the shell environment or is called from a program, the PARSE SOURCE instruction returns nine tokens, in this order: 1. The string TSO 2. The string COMMAND, FUNCTION, or SUBROUTINE, depending on whether the program was invoked as a host command, from a function call in an expression, or using the CALL instruction 3. The first 8 characters of the name of the REXX program 4. The string PATH 5. The first 44 characters of the pathname of the REXX program 6. ? (question mark) 7. The name of the initial host command environment in uppercase: SH 8. The name of the address space in uppercase: OMVS 9. An 8-character user token: OpenMVS To determine if the REXX program was run from the shell, use token 8 or 9.
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Example If myexec is invoked from the shell and resides in the working directory, and if PATH is set to .:/bin, a PARSE SOURCE instruction returns the following tokens: TSO COMMAND



myexec



PATH



./myexec



?



SH



OMVS



OpenMVS



Running from TSO/E or Batch If the REXX program runs from TSO/E or MVS batch, the PARSE SOURCE instruction returns the tokens described in OS/390 TSO/E REXX Reference.



Using the REXX Signal Services The REXX signal services consist of the following syscall commands: alarm kill pause sigaction sigpending sigprocmask sigsuspend sleep REXX does not include a service that allows you to attach your own signal catcher. Instead, you have the following options: Ÿ To use the REXX signal catcher as the action for a signal, you can specify the SIG_CAT variable as the signal handler on sigaction. SIG_CAT can terminate various wait conditions without causing the process to end. If a signal arrives when the process is not currently waiting and the signal is not blocked, it may be lost. There are two primary uses for SIG_CAT: when you are using the alarm command, and when you want to avoid unexpected process termination for other unblocked signals. SIG_CAT causes a signal to interrupt conditions such as waits and blocks, but the application cannot determine which signal was delivered. It is not a traditional signal catcher, as implemented in the C language. Ÿ To set the action to the default action, you can specify SIG_DFL as the signal handler on sigaction. Ÿ To set the action to ignore the signal, you can specify SIG_IGN as the signal handler on sigaction. POSIX.1 defines several C functions to manipulate signal sets. REXX does not define these functions; however, you can define each function using a single REXX statement, as shown in Table 1. Table 1 (Page 1 of 2). REXX Statements for Defining Signal Sets C Function



Equivalent REXX Statement



sigsetempty()



sigsetempty: return copies(0,64) Parameters: none Returns: signal set
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Table 1 (Page 2 of 2). REXX Statements for Defining Signal Sets C Function



Equivalent REXX Statement



sigfillset()



sigfillset: return copies(1,64) Parameters: none Returns: signal set



sigaddset()



sigaddset: return overlay(1,arg(1),arg(2)) Parameters: signal set, signal number Returns: signal set



sigdelset()



sigdelset: return overlay(0,arg(1),arg(2)) Parameters: signal set, signal number Returns: signal set



sigismember()



sigismember: return substr(arg(1),arg(2),1) Parameters: signal set, signal number Returns: 0 (not member) or 1 (is member)



Moving a REXX Program from TSO/E to the Shell If you write a REXX program to run in TSO/E, it is likely that you will have to alter the REXX program to run it in the shell environment. Some of the differences between the two environments that you need to consider are: Ÿ You cannot run TSO/E commands in the shell environment. Using the spawn syscall command, you can run shell commands from the TSO/E environment. Ÿ Using the syscalls('ON') function at the beginning of the REXX program is required in TSO/E, but not in the shell environment. If you use syscalls('ON') in the shell environment, it clears the _ _argv. and _ _environment. stems. For this reason, it is not recommended that you use syscalls('ON') in a shell environment. Using syscalls('ON') in the shell environment also sets up the REXX predefined variables and blocks all signals. Ÿ In TSO/E, the syscalls('OFF') function ends the OS/390 OpenEdition process, but the REXX program continues running. In the shell, the syscalls('OFF') function causes the REXX program to stop running. Ÿ PARSE SOURCE returns different tokens in TSO/E and in the shell environment. A REXX program uses the tokens to determine how it was run. Ÿ In TSO/E, the variables _ _argv.0 and _ _environment.0 are set to zero (0).



Using argv and environment Variables The stem variables _ _argv and _ _environment are always set to the original values passed to the first-level REXX program, and they are visible to external REXX functions. You may want to use PARSE ARG instead of the _ _argv stem in external REXX programs. As the following two sample programs show, using the _ _argv stem from an external exec will return the same data as it did from the initial exec. In order for an external REXX program to get the arguments a caller is sending it, it must use arg() or PARSE ARG:
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PGM1: /\ rexx \/ say 'this is the main pgm' say 'it was passed' _ _argv.ð 'arguments:' do i = 1 to _ _argv.ð say ' Argument' i': "'_ _argv.i'"' end call 'pgm2' 'arguments', 'to pgm2'



PGM2: /\ rexx \/ say 'This is pgm2' say 'Using _ _argv stem, there are' _ _argv.ð 'arguments. do i = 1 to _ _argv.ð say ' Argument' i': "'_ _argv.i'"' end



They are:'



say 'Using arg(), there are' arg() 'arguments:' do i = 1 to arg() say ' Argument' i': "'arg(i)'"' end



Sample Execution $ pgm1 'arguments to' 'pgm1' this is the main pgm it was passed 3 arguments: Argument 1: "pgm1" Argument 2: "arguments to" Argument 3: "pgm1" This is pgm2 Using _ _argv stem, there are 3 arguments. Argument 1: "pgm1" Argument 2: "arguments to" Argument 3: "pgm1" Using arg(), there are 2 arguments: Argument 1: "arguments" Argument 2: "to pgm2"



They are:



Customizing the Environment When a REXX program is run from the shell or called from a program using exec(), the REXX environment that is established is created from the module BPXWRXEV. The source for this module is member BPXWRX01 in SYS1.SAMPLIB. This environment is inherited from the default MVS REXX environment. However, the default handling of error messages from the REXX processor is overridden so that the messages are written to STDOUT. This is the same place to which output from the SAY instruction and trace information is sent. You can further customize the sample member to alter the REXX environment for REXX programs running under OS/390 OpenEdition without affecting REXX programs running in the OS/390 environment. For detailed information on how to change the default values for initializing an environment, see OS/390 TSO/E REXX Reference.
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Performance in the SYSCALL Environment syscalls('ON') ensures that the SYSCALL host command environment is available in your REXX environment. If the call detects that SYSCALL is not available in your environment, it dynamically adds it. Performance characteristics for dynamically added host commands are not as good as for host commands that are included in the initial environment: Every time a command is directed to the SYSCALL host command environment, the TSO/E REXX support loads the module for the SYSCALL host command. To avoid this, include the SYSCALL host command in the three default TSO/E environments: Module name



SYS1.SAMPLIB member name



REXX enviroment



IRXPARMS



TSOREXX1



MVS



IRXTSPRM



TSOREXX2



TSO



IRXISPRM



TSOREXX3



ISPF



Customizing IRXISPRM provides dramatic performance improvement for REXX programs that use syscall commands from TSO/E or MVS batch. Make the following changes to the SYS1.SAMPLIB members to add the SYSCALL host command to that default environment: 1. Find the label SUBCOMTB_TOTAL and add 1 to its value. For example: change



SUBCOMTB_TOTAL DC F'14'



to



SUBCOMTB_TOTAL DC F'15'



2. Find the label SUBCOMTB_USED and add 1 to its value. For example: change



SUBCOMTB_USED DC F'14'



to



SUBCOMTB_USED DC F'15'



3. Find the end of the subcommand table, just before the label PACKTB or PACKTB_HEADER, and add the following lines: SUBCOMTB_NAME_REXXIX DC SUBCOMTB_ROUTINE_REXXIX DC SUBCOMTB_TOKEN_REXXIX DC



CL8'SYSCALL ' CL8'BPXWREXX' CL16' '



4. Assemble and link-edit the module and replace the default TSO/E module. These are normally installed in SYS1.LPALIB. See OS/390 TSO/E REXX Reference for additional information on customizing the default environments.



Authorization Users authorized to perform special functions are defined as having appropriate privileges, and they are called superusers. Appropriate privileges also belong to users with: Ÿ A user ID of zero Ÿ RACF-supported user privileges trusted and privileged, regardless of their user ID
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A user can switch to superuser authority (with an effective UID of 0) if the user is permitted to the BPX.SUPERUSER FACILITY class profile within RACF. Either the OS/390 OpenEdition ISPF Shell or the su shell command can be used for switching to superuser authority. Security This book assumes that your operating system contains Resource Access Control Facility (RACF). You could use an equivalent security product updated to handle OS/390 OpenEdition security.
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Chapter 2. OS/390 OpenEdition REXX Programming Services An application that supports scripting or macro languages, such as an editor, can use REXX as the macro language. An application written in a programming language such as C can create an OS/390 OpenEdition REXX environment and run a REXX program directly. For information on using the TSO/E REXX programming services, such as IRXJCL and IRXEXEC, see OS/390 TSO/E REXX Reference.



Establishing an OS/390 OpenEdition REXX Environment from an Application To create an OS/390 OpenEdition REXX environment, fetch and call the module BPXWRBLD from a key 8 problem state program. OS/390 linkage for C (that is, standard OS linkage) is required. The BPXWRBLD module requires the following parameters: 16K area



A 16,000-byte environment area. This must persist for the life of the REXX environment.



arg count



The count of the number of REXX initialization arguments.



arg pointer array



An array of pointers to null-terminated strings, one for each REXX initialization argument. The array and the null-terminated strings must persist for the life of the REXX environment.



env count



The count of the number of environment variables to be exported to the REXX program.



env length pointer array An array of pointers to fullwords, one for each environment variable. The fullword contains the length of the string that defines the environment variable, including the terminating null. The last element of the array must point to a fullword of ð. The array and the fullwords must persist for the life of the REXX environment. env pointer array



An array of pointers to null-terminated strings, one for each environment variable. Each string defines one environment variable. The array and the null-terminated strings must persist for the life of the REXX environment. The format of the string is NAME=value where NAME is the environment variable name, and value is the value for the environment variable followed by a null character.



REXX env addr
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The address of a fullword where the address of the newly created REXX environment is returned.
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If BPXWRBLD fails to create the environment, it returns the return code it received from the IRXINIT service. BPXWRBLD does not return any other codes. The parameter list is a standard MVS variable-length parameter list. On entry, the following registers must be set: Register 1



Address of the parameter list



Register 13



Address of a register save area



Register 14



Return address



Register 15



Entry point address



Register 1 contains the address of the parameter list: R1 --> --------+ | --+----> --------+ | --+----> --------+ | --+----> --------+ | --+----> --------+ | --+----> --------+ | --+----> --------+ |1 --+----> --------+



16K area arg count arg pointer array env count env length pointer array env pointer array Rexx env addr



When constructing arguments to the REXX program that are also passed to BPXWRBLD, keep in mind that: Ÿ The only use of the the argument count and argument array is to populate the _ _argv. REXX variables. You can set the argument count to ð if the REXX programs will always get their arguments using PARSE ARG or the arg(1) REXX function call. In this case, _ _argv.0 is set to ð when the REXX program is run. Ÿ After the call to BPXWRBLD, do not alter the data that is pointed to by the environment pointer arrays or the arg pointer array. Signals are not supported in this environment.



Running the REXX Program Before calling a TSO/E REXX service to run the program, ensure that file descriptors ð, 1, and 2 are open. The REXX program will fail if it attempts a PARSE EXTERNAL, EXECIO, or SAY and that function fails. After the OS/390 OpenEdition REXX environment is established, the program can call either the IRXJCL or the IRXEXEC TSO/E REXX service to run the REXX program. Ÿ If the IRXJCL service is used, the name of the REXX program is the first word of the IRXJCL parameter string. It is limited to 8 characters.
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Ÿ If you request the IRXEXEC service to load the program, you must provide the name of the REXX program in the member field of the EXECBLK. Set the DDNAME field to spaces. This also limits the name of the REXX program to 8 characters. Names longer than 8 characters can be supported with additional programming effort. You would need to preload the program and build an INSTBLK instead of an EXECBLK for the IRXEXEC call. If the REXX program is compiled in CEXEC format, load it as a single-record program. If the name of the REXX program does not contain a slash (/), the PATH environment variable is used to locate the program. The current REXX environment must be the OS/390 OpenEdition REXX environment. You cannot pass the environment to be used in Register ð. When the REXX program is being loaded, the IRXEXEC or the IRXJCL service uses one file descriptor to open the file, read it, and close it. If no file descriptor is available because the maximum number of file descriptors are already open, the program cannot be loaded.



Example: C/370 Program This program creates a REXX environment and runs a REXX program: #pragma strings(readonly) #include #include #include typedef int EXTF(); #pragma linkage(EXTF,OS) int main(int argc, char \\argv) { extern char \\environ; /\ access environ variables EXTF \irxjcl; /\ pointer to IRXJCL routine EXTF \bpxwrbld; /\ pointer to BPXWRBLD routine char \penvb; /\ addr of REXX environment int i,j; /\ temps long rcinit; /\ return code int \\environlp; /\ ptr to env length pointers int \environl; /\ ptr to env lengths char rxwork[16ððð]; /\ OE MVS env work area char \execname="execname"; /\ name of exec up to 8 chars char \execparm="exec parameter string"; /\ parm to exec struct s_rxparm { /\ parm to IRXJCL short len; /\ halfword length of parm char name[8]; /\ area to hold exec name char space; /\ one space char text[253]; /\ big area for exec parm } \rxparm;



\/ \/ \/ \/ \/ \/ \/ \/ \/ \/ \/ \/ \/ \/ \/ \/



/\ if stdin or stdout are not open you might want to open file /\ descriptors ð and 1 here



\/ \/



/\ if no environ, probably tso or batch - make one if (environ==NULL) { environ=(char \\)malloc(8); /\ create one environ[ð]="PATH=."; /\ set PATH to cwd



\/ \/ \/
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environ[1]=NULL; };



/\ env terminator



\/



/\ need to build the environment in the same format as expected by \/ /\ the exec() callable service. See \/ /\ Assembler Callable Services for OpenEdition MVS. \/ /\ the environ array must always end with a NULL element \/ for (i=ð;environ[i]!=NULL;i++); /\ count vars \/ environlp=(int \\)malloc(i\4+4); /\ get array for len ptrs \/ environl=(int \)malloc(i\4+4); /\ get words for len vals \/ for (j=ð;jname,' ',sizeof(rxparm->name)); memcpy(rxparm->name,execname,strlen(execname)); rxparm->space=' '; memcpy(rxparm->text,execparm,i=strlen(execparm)); rxparm->len=sizeof(rxparm->name)+sizeof(rxparm->space)+i; return irxjcl(rxparm); }
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\/



Chapter 3. The Syscall Commands Syscall commands invoke the OS/390 OpenEdition callable service that corresponds to the command verb (the first word of the command). The parameters that follow the command verb are specified in the same order as in POSIX.1 and the OS/390 OpenEdition callable services, where applicable. For complete information about the processing of a particular syscall command, read about the callable service that it invokes, as described in OS/390 OpenEdition Programming: Assembler Callable Services Reference.



Specifying a Syscall Command You must specify the syscall command parameters in the order indicated in the syscall command description. syscall command name The syscall command name is case-insensitive: you can specify it as uppercase, lowercase, or mixed case. Parameters You can specify several types of parameters, but most fall into the following categories: pathname The pathname is case-sensitive, and it is specified as a string. The syscall commands can take a relative or absolute pathname as a parameter. The search for a relative pathname begins in your working directory: Ÿ If you are running a REXX program from the shell, your working directory is inherited from your shell session. Ÿ If you are running a REXX program in TSO/E, your working directory is typically your home directory. Portable pathnames can use only the characters in the POSIX portable filename character set: Ÿ Ÿ Ÿ Ÿ Ÿ



Uppercase or lowercase A to Z Numbers ð to 9 Period (.) Underscore (_) Hyphen (-)



Do not include any nulls in a pathname. mode



The mode is a three- or four-digit number corresponding to the acc ess permission bits. Each digit must be in the range ð–7, and at least three digits must be specified. See Appendix B for more information on permissions.



stem



The name of a stem variable. A stem can be used for input, output, or both. A stem is indicated by a . (period) at the end of the variable name. Ÿ The variable name for the first value consists of the name of the stem variable with a 1 appended to it. The number is
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incremented for each value—for example, vara.1, vara.2, and vara.3. Ÿ The variable name that contains the number of variables returned (excluding ð) consists of the name of the stem variable with a ð appended to it—for example, vara.0 If you omit the period from the end of the variable name, a numeric suffix is appended to the name (for example, foo would become foo0, foo1, and so on). The name of a stem variable is case-insensitive. variable



The name of a REXX variable. The name is case-insensitive.



Specifying Numerics All numbers are numeric REXX strings. Negative numbers can be preceded by a minus sign (−); others must be unsigned. The SYSCALL environment supports a 10-digit field. If you are performing arithmetic on a field longer than 9 digits, you must set precision to 10. A range of up to 231−1 is supported.



Specifying Strings You can specify a string in any of these ways: String



Example



Any series of characters not containing a space. This example shows a pathname with no space in it.



"creat /u/wjs/file 7ðð"



Any series of characters delimited by ' and not containing '. This example shows a pathname with a space in it.



"creat 'u/wjs/my file' 7ðð"



Any series of characters delimited by " and not containing ". This example shows a pathname with a space in it.



'creat "u/wjs/my file" 7ðð'



A variable name enclosed in parentheses. Strings containing both the single and double quote characters must be stored in a variable, and you must use the variable name.



file='/u/wjs/my file' "creat (file) 7ðð"



The following example uses a variable enclosed in parentheses to avoid problems with a blank in the filename: file='/u/wjs/my file' "creat (file) 7ðð" If you incorrectly coded the second line as: "creat /u/wjs/my file 7ðð" it would contain four tokens instead of three.
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Using Predefined Variables Predefined variables make symbolic references easier and more consistent—for example, when you are specifying a flag or using a stem variable. Instead of coding a numeric value, you can specify the predefined variable that is used to derive that numeric value. Appendix A lists all the predefined variables alphabetically and shows their numeric value and data type. If a variable is a stem variable, this shows the data type for the stem variable. You can also use the index of this book as a reference: under the name of each syscall command are grouped the names of the predefined variables associated with it.



Return Values A command can be issued to the SYSCALL environment or the SH environment, and the return values are different in the two environments.



Returned from the SYSCALL Environment When a syscall command completes, the environment can set four reserved variables: RC



A numeric return code from the command execution. Value Range



Meaning



0



The command finished successfully. If there is an error code for the requested function, it is returned in RETVAL and ERRNO.



>0



The command finished successfully, but a function-specific warning is indicated.



−3



The command environment has not been called. Probably the syscalls('ON') function did not end successfully, or the current address environment is not SYSCALL.



−20



The command was not recognized, or there was an improper number of parameters specified on the command.



−21,−22, ...



The first, second, ... parameter is in error. (The parameter is indicated by the second digit.)



ð then do opt.op=1 optn=optn+1 end else if pos(op,arg1)>ð then do if substr(opt,j+1)' then do opt.op=substr(opt,j+1) j=length(opt) end else do i=i+1 if i>argc then do say 'Option' op 'requires an argument' return ð end opt.op=--argv.i end optn=optn+1 end else do say 'Invalid option =' op say 'Valid options are:' argð arg1 return ð end end end opt.ð=optn return i



Count Newlines, Words, and Bytes This is an example of a REXX program that can run as a shell command or filter. It is a REXX implementation of the wc (word count) utility supporting the options −c, −w, and −l. The program uses open, close, and EXECIO. To read standard input, it accesses the file /dev/fd0.
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/\ rexx \/ parse value 'l w c' with, lcl lcw lcc . /\ init lower case access vars argx=getopts('lwc') /\ parse options if argx=ð then return 1 /\ return on error if opt.ð=ð then /\ no opts, set defaults parse value '1 1 1' with, opt.lcl opt.lcw opt.lcc . /\ multiple files specified if --argv.ð>argx then single=ð else if --argv.ð=argx then /\ one file specified single=1 else do /\ no files specified, use stdin single=2 /\ handle it like fdð specified --argv.argx='/dev/fdð' argv.ð=argx -end parse value 'ð ð ð' with, twc tcc tlc . /\ clear total counters address syscall do i=argx to --argv.ð /\ loop through files fi=--argv.i /\ get file name parse value 'ð ð ð' with, wc cc lc . /\ clear file counters 'open (fi)' o_rdonly ððð /\ open the file fd=retval if fd=-1 then do /\ open failed say 'unable to open' fi iterate end do forever /\ loop reading 1 line at a time address mvs 'execio 1 diskr' fd '(stem LN.' if rcð | ln.ð=ð then leave /\ error or end of file if opt.lcw=1 then wc=wc+words(ln.1) /\ count words in line if opt.lcc=1 then cc=cc+length(ln.1)+1 /\ count chars in line + NL char if opt.lcl=1 then lc=lc+1 /\ count lines end 'close' fd /\ close file twc=twc+wc /\ accumulate total words tlc=tlc+lc /\ accumulate total lines tcc=tcc+cc /\ accumulate total chars if opt.lcw1 then wc='' /\ format word count else wc=right(wc,7) if opt.lcl1 then lc='' /\ format line count else lc=right(lc,7) if opt.lcc1 then cc='' /\ format char count else cc=right(cc,7) if single=2 then fi='' /\ if stdin used clear filename
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\/ \/ \/ \/



\/



\/



\/ \/



\/ \/ \/ \/ \/



\/



\/ \/ \/ \/ \/ \/ \/ \/ \/ \/ \/ \/ \/
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say lc wc cc ' 'fi /\ put out counts message end if single=ð then /\ if multiple files specified do /\ format and output totals line if opt.lcw1 then twc=' else twc=right(twc,7) if opt.lcl1 then tlc=' else tlc=right(tlc,7) if opt.lcc1 then tcc=' else tcc=right(tcc,7) say tlc twc tcc ' total' end return ð



\/ \/ \/



Obtain Information about the Mounted File System This REXX program uses getmntent and statfs to list all mount points, the name of the mounted file system, and the available space in the file system. /\ rexx \/ address syscall numeric digits 12 'getmntent m.' do i=1 to m.ð 'statfs' m.mnte_fsname.i 's.' j=s.stfs_avail \ s.stfs_blocksize if length(m.mnte_path)>2ð then say m.mnte_path.i' 'strip(m.mnte_fsname.i) '('j')' else say left(m.mnte_path.i,2ð) strip(m.mnte_fsname.i) '('j')' end



Mount a File System This REXX program uses mount to mount a file system, an action that requires superuser authority. The name of this program is mountx, and it is in /samples. The syntax is: mountx pathname



fsn options



where pathname is the name of the directory where the file system is to be mounted, and fsn is the name of the HFS data set. The options are:



-p parm



Parameter data, in the form of a single string.



-r



Mount file system as read-only.



-t type



File system type (for example, HFS). The default file system type to HFS. If the file system type is HFS, the program changes the file system name to uppercase.



The pathname and the file system name can be specified in any order. stat is used to determine which name is the pathname. For the getopts function called in this program, see “Parse Arguments Passed to a REXX program: The getopts Function” on page 182.
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/\ rexx \/ /\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/ /\ Determine which options were specified. \/ /\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/ lcp='p' lcr='r' lct='t' ix=getopts('r','pt') /\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/ /\ If -r specified, mount file system read-only. \/ /\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/ if opt.lcr' then mtm=mtm_rdonly else mtm=mtm_rdwr /\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/ /\ If -t 'name' specified, direct mount request to file system 'name'.\/ /\ Otherwise, direct mount request to file system named HFS. \/ /\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/ if opt.lct' then type=translate(opt.lct) else type='HFS'
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/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/ /\ Complain if required parameters are missing. \/ /\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/ if __argv.ðix+1 then do say 'Pathname and file system name are required, and ' say 'they must follow the options: MOUNT ' return 1 end /\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/ /\ Direct function calls to REXX OpenEdition services. \/ /\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/ address syscall /\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/ /\ Determine which of the parameters is the mount point name \/ /\ (it must be a pathname), and which is the file system to be \/ /\ mounted. \/ /\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/ 'stat (__argv.ix) st.' if st.st_types_isdir then do fsn=__argv.ix ix=ix+1 path=__argv.ix end else do path=__argv.ix ix=ix+1 fsn=__argv.ix end 'stat (path) st.' if st.st_types_isdir then do say "Can't figure out pathname, neither name is a directory:" say path say fsn return 1 end
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/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/ /\ HFS file system requires mounted file systems to be data sets, \/ /\ so translate the file system name to upper case. \/ /\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/ if type='HFS' then fsn=translate(fsn) /\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/ /\ Mount the file system. \/ /\ Return code Return code Meaning \/ /\ from system to caller \/ /\ ð ð Success, file system now mounted \/ /\ 1 2 Success, file system mount in progress \/ /\ -1 1 Error, explained by ERRNO and reason code\/ /\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/ "mount (path) (fsn) (type) (mtm) (opt.lcp)" select when retval= ð then do say fsn 'is now mounted at' say path return ð end when retval= 1 then do say fsn 'will be mounted asynchronously at' say path return 2 end otherwise do say 'Mount failed:' say ' Error number was' errno'x('x2d(errno)')' say ' Reason code was ' right(errnojr,8,ð) return 1 end end



Unmount a File System This REXX program uses unmount to unmount a file system, an action that requires superuser authority. The name of this program is unmountx, and it is in /samples. The syntax is: unmountx name or unmountx -t filesystype where: Ÿ name is the pathname where the file system is mounted, or the name of an HFS data set. Ÿ filesystype is the type name of the physical file system (PFS).
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The program assumes that the case of the requested file system name is entered correctly in uppercase. If the unmount fails, it folds the file system name to uppercase and retries the unmount. /\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/ /\ Direct commands to REXX OpenEdition MVS services. \/ /\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/ address syscall /\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/ /\ Verify that exactly one operand or a pfs type was specified. \/ /\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/ if __argv.ð=3 & __argv.2='-t' then return fstype(__argv.3) if __argv.ð2 then do say 'Syntax: unmount or unmount -t ' return 2 end /\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/ /\ Determine if the name is a pathname. If so, determine file system \/ /\ name via stat(). Otherwise, use the name as entered. \/ /\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/ 'stat (__argv.2) st.' if retval =ð & st.st_type=s_isdir then do getmntent mnt. x2d(st.st_dev) fsn=mnt.mnte_fsname.1 end else fsn=__argv.2
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/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/ /\ Unmount the file system, trying both the name as entered \/ /\ and the name uppercased, since the HFS file system requires \/ /\ mounted file systems to be data sets. \/ /\ \/ /\ Return code Return code Meaning \/ /\ from system to caller \/ /\ Not -1 ð Success, file system unmount complete \/ /\ -1 1 Error, explained by ERRNO and reason code\/ /\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/ "unmount (fsn)" mtm_normal /\ unmount name as specified \/ if retval⅛=ð then do fsn=translate(fsn) /\ if fails, upcase name and retry \/ "unmount (fsn)" mtm_normal end if retval-1 then do say 'Unmount complete for' fsn return ð end else do say 'Unmount failed:' say ' Error number was' errno'x('x2d(errno)')' say ' Reason code was ' right(errnojr,8,ð) return 1 end /\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/ /\ Unmount all file systems for a PFS type \/ /\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/ fstype: arg name . /\ make upper case \/ /\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/ /\ Loop through mount table until unable to do any unmounts. \/ /\ This handles cascaded mounts. \/ /\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/ do until didone=ð didone=ð 'getmntent m.' do i=1 to m.ð if m.mnte_fstype.i=name then do "unmount (m.mnte_fsname.i)" mtm_normal if retval-1 then do didone=1 say 'unmounted:' m.mnte_fsname.i end end end end
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/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/ /\ Make one more pass and show errors for failed unmounts \/ /\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/ goterr=ð 'getmntent m.' do i=1 to m.ð if m.mnte_fstype.i=name then do "unmount (m.mnte_fsname.i)" mtm_normal if retval=-1 then do say 'Unmount failed for' m.mnte_fsname.i':' say ' Error number was' errno'x('x2d(errno)')' say ' Reason code was ' right(errnojr,8,ð) goterr=1 end else say 'unmounted:' m.mnte_fsname.i end end return goterr



Run a Shell Command and Read Its Output into a Stem This REXX program runs the ls shell command and reads the output from the command into a stem. The program uses pipe, close, and EXECIO. It accesses /dev/fdn, where n is a number that the exec concatenates to /dev/fd. Note: You can use this example to trap output from commands when the output is relatively small (less than 100KB). For command output that could be larger, you should use the spawn service.



| | |



/\ rexx \/ address syscall 'pipe p.' 'ls>/dev/fd' || p.2



address syscall 'close' p.2 address mvs 'execio \ diskr' p.1 '(stem s.' do i=1 to s.ð say s.i end



/\ make a pipe \/ /\ run the ls command and redirect output to the write end of the pipe \/ /\ close output side \/ /\ read data in pipe \/ /\ process the data \/



Print the Group Member Names This REXX program uses getgrgid, getgrgnam, and write to print the names of the users that are connected to a group. The group can be specified as either a GID or a group name.
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/\ rexx \/ arg group . address syscall if datatype(group,'W')=1 then 'getgrgid (group) gr.' /\ use getgrgid if GID specified else 'getgrnam (group) gr.' /\ use getgrgnam if group name specified if retval 
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