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Standards Supported
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Old and New

• MVS/ESA 4.3 - POSIX 1003.1 fork,exec,signals

• MVS/ESA 5.1 - POSIX 1003.1 sockets, daemon support

• MVS/ESA 5.2.2 - SPEC1170 spawn, shmem, msgq,
semaphore, ...

• OS/390 R1 same as MVS/ESA 5.2.2 from OS/390 UNIX
perspective

• OS/390 R2 - Performance and WEB requirements

• OS/390 R3 - Performance, WEB, NOTES, SAP
requirements - WLM

• OS/390 R4 - APPC elimination

• OS/390 R5 - Performance, TCP/IP Stack,
Multiproc/Multiuser
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Supported Environments
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OpenMVS Product Set
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Kernel Callable Services
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Kernel Callable Services ...
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Processes
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fork()
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Multiple Processes in Address Space
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Spawn
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Spawn with Userid (R2)
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Server Enablement (OS/390 R3)
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exec
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exec ...
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STEPLIB
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DLLs
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SIGNALS
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pthreads
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pthreads ...
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XPG4 - IPC
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XPG4 - IPC ...
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XPG4 - IPC ...
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XPG4 - IPC ...
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BATCH

Execute program in file system

BPXBATCH invocation methods

• JCL EXEC statement
• TSO CALL command
• As a TSO command
• CLISTs or REXX EXECs

//jobname JOB ...
//stepname EXEC PGM=BPXBATCH,PARM=′SH cmd ...′

OR
//stepname EXEC PGM=BPXBATCH,PARM=′PGM name ...′

OR
//stepname EXEC PGM=BPXBATCH
//STDIN DD PATH= ′/stdin_file_path′
//STDOUT DD PATH= ′/stdout_file_path′,...
//STDERR DD PATH= ′/stderr_file_path′,...
//STDENV DD PATH= ′/stdenv_file_path′,...

OR
//STDENV DD DSN=STDENV.DSNAME,...

OR
//STDENV DD *
PATH=/bin
ENVVAR2=XXX
 ...
/*
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ISPF Dialog
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ISHELL

File Directory Special_file Tools File_systems Options Setup Help
File

 1. New(N)... Directory
 2. Attributes(A)... 1. List directory(L)...
 3. Delete(D)... 2. New(N)... 1. *User...
 4. Rename(R)... 3. Attributes(A)... 2. *User list...
 5. Edit(E)... 4. Delete(D)... 3. *All users...
 6. Browse text(B)... 5. Rename(R)... 4. *All groups...
 7. Browse records(V) 6. Copy to PDS(C)... 5. *Permit field access
 8. Copy to(C)... 7. Copy from PDS(I)... 6. *Character Special..
 9. Replace from(I).. 8. Print(P) 7. *Root...
10. Print(P) 9. Compare(M)... 8. Enable superuser mod
11. Compare(M)... 10. Find strings(F)... (*) require superuser
12. Find strings(F).. 11. Set working directory
13. Run(X)... 12. File system(U)...
14. Link...
15. File system(U)...
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TSO commands
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REXX support
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REXX support ...
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File System
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System Layers

┌─────────────────────────────────┐
│ OpenMvs Users │
└─────────────────────────────────┘

┌────────────┐ ┌───────────┐ ┌──────────┐ ┌──────┐
│ C programs │ │ Utilities │ │ TSO Cmds │ │ NFSS │
└────────────┘ └───────────┘ └──────────┘ └──────┘
┌──── POSIX Interface ────┐
│ │
│ C Run Time Library │
└───────────────────────────┘

┌── OpenMVS Callable Services Interface ──┐
│ │
│ POSIX Services VFS/Vnode Services │
├────────────────────────────────────────────┤
│ │ ┌────┐
│ Logical File System │ │BRLM│
│ │ └────┘
├────────────────────────────────────────────┤
│ VFS/VNODE Layer │
│ │ ┌─────┐
└───── VFS/Vnode Interface for MVS ───────┘ S │

A RACF│
┌─────────┐ ┌───────┐ ┌────────┐ ┌──────┐ F │
│ HFS │ │ PIPES │ │CharSpec│ │ │ └─────┘

P └────┐ │ └───────┘ └────────┘ │ NFSC │
F ┌───┐└────┘ ┌───────┐ ┌────────┐ │ │
S │ └─────┐ │ Pipe │ │Comm Dev│ │ │

│ SMS │ │Manager│ │ Drivers│ │ │
└─────────┘ └───────┘ └────────┘ └──────┘

BRLM: Byte Range Lock Manager
HFS: Hierarchical File System
LFS: Logical File System
PFS: Physical File System
VFS: Virtual File System
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File System
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File System ...
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File System ...
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XSAM/DFSC/NFSC
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File Server Enablement

36OS/390 UNIX TechnologySESSION 2921



File Server Enablement ...
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File Server Enablement ...
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Socket Support
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OCS and RAW mode
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DCE
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DCE ...

42OS/390 UNIX TechnologySESSION 2921



TFS (OS/390 R3)
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Permanent Kernel
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Permanent Kernel ...

This was a tough decision but was made about 2 years ago.
In a nutshell:

 1. Vendors porting code to OS/390 do not deal with ″kernel
termination″. It is not a concept on UNIX machines, therefore
their ported code does not deal with it.

 2. Numerous projects within IBM refused to base their product on
OE unless it was permanently part of the operating system.
This included TCP/IP, DB2 and CICS.

 3. OE provides basic operating system functions. I compare it to
VSM. If VSM breaks and no one can do a GETMAIN, then the
system is dead and unusable, so it needs to be reIPLed. From
a UNIX perspective, if they call open(), it either works or it
doesn′t. The user can′t deal with ″kernel is down″. What
should they do about it? They can′t wait, since the kernel
provides the wait service.

 4. Some folks say that if OE goes down, they can′t afford a reIPL
because it will take down their bread and butter applications
(DB2/CICS). DB2 is already using OE and CICS will soon.
Neither of them are willing to write code to deal with kernel
termination.

 5. Our intent is for OE to be as robust as the rest of the operating
system. On this front we have probably not succeeded as well
as we would like. OE availability is the sum of the availability
of the kernel, file system (SMS), TCP/IP and the servers that
run on OE. As for the kernel, we rarely see a reIPL reason
that the kernel is responsible for. Applications on the other
hand can hang up a significant number of users. This could
happen with existing MVS applications, but it doesn′t because
MVS applications tend to be single address space in
orientation. Many UNIX servers are heavily multiprocess in
orientation. Their concept of robustness leaves something to
be desired by OS/390 standards. We treat any problem that
forces a reIPL as something that needs to be fixed.

 6. By making the kernel a permanent part of the OS/390 operating
system, it has allowed us to make dramatic improvements in
the performance of the kernel calls. We have been able to
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Permanent Kernel ...
reduce the syscall layer from 500 instructions to 100
instructions.

 7. If customers really want to shut down OE and restart it, we
could FORCE all OE users through memterm and then restart
OE. Of all the customers I′ve talked to, none seemed willing to
accept the FORCE as the solution.

 8. If we had initially created OMVS as a permanent part of the
system, then people would not be complaining now. The fact
that they could mess up the system, P OMVS, S OMVS was
very convenient while OE was simply a toy. Since OE is now
being used for real production work, this method of operation
is no longer viable.

But the kernel is working on a design to allow the
following:

• Restarting the JES subsystem.

• Adding new filesystem types.

• Correcting spelling errors in file system startup parameters.

• Reestablishing a ′known state′ for Unix System Services,
ability to ′bounce′; useful for recovering from file system
hangs.

• Controlled shutdown of Unix System Services, prior to System
Re-Ipl.
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Console communications (R2)
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__smr_record (R2 SPE)

47OS/390 UNIX TechnologySESSION 2921



Other R3 changes

• Tag service - string associated with a thread

• D OMVS service to display thread level info

• _BPX_ACCOUNT environment variable
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Default UID/GID - OW27564

ADDGROUP OEDFLTG OMVS(GID(777777))

ADDUSER OEDFLTU DFLTGRP(OEDFLTG) NAME(¢OE DEFAULT USER¢)
OMVS(UID(999999) HOME( ¢/¢) PROGRAM(¢/bin/sh ¢))

RDEFINE FACILITY BPX.DEFAULT.USER APPLDATA( ¢OEDFLTU/OEDFLTG¢)
SETROPTS RACLIST(FACILITY) REFRESH

During DUB processing, the security product retrieves the
default OMVS segments for user or group if OMVS segment
for the user does not exist.
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WLM interfaces in C - OW27544 (R4)

C __wlm -> BPX1WLM -> IWMxxxxx services

Permission to BPX.WLMSERVER FACILITY class required.

• Query WLM Scheduling Environment

• Check WLM Scheduling Environment

• Disconnect from WLM

• Delete a WLM Work Unit

• Join a WLM Work Unit

• Leave a WLM Work Unit

• Connect to WLM as a work manager

• Connect to WLM as a server manager

• Create an independent WLM work unit

• Create a dependent WLM work unit
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Non-swap service - OW26631
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Certificates - OW26857
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WLM spaces for fork/spawn
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Extended Attributes - R4
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Network Router 2216 - R4
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File Caching - R4
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RunTime Library Subsystem (RTLS) - R4
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Asynchronous I/O (sockets) - R4
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New heap manager option - HEAPPOOLS
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High Performance Data Transfer UDP
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Other R4 Enhancements

• iconv() performance

• LE Heap damage locator

• LE CEEDUMP enhancements

• IPCS VERBX LEDATA formatter

• LE replace ESPIE with ESTAE

• SVC Dump exit for SYSOMVS CTRACE

• IP Address Resolution Cache

• DBX support for debug of authorized processes

• REXX enhancements
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Multiproc/Multiuser R5
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Future possibilities

• UNIX 98

• Access Control Lists (ACLs)

• 64 bit

• sysplex

• Shared memory reduction in usage of real memory

• Performance (we′ll never be finished)
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Forums

IBM TALKLINK -> OPENMVS CFORUM

Georgetown mailing list

send note to LISTSERV@LISTSERV.Georgetown.edu
body of note

SUB MVS OE <your name>

Archieve for MVS OE Georgetown mailing list
http://www.stortek.com/cgi bin/oe arc.cgi
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Websites

http://www.s390.ibm.com/products/oe/index.html

OpenEdition Home Page (text only version)
 UNIX95 graphic  information about XPG4 branding
 Feature stories (changing)

* Download KornShell ¢93
* What ¢s in Release 3 ?
* Performance/tuning targets
* Try our Setup Checker

 PORTING graphic  takes you to porting page
 Regular Features:

* About OE  general background information
about OpenEdition servic

* Tools & Toys  free, downloadable packages
* Big Lists  Lists of suppported C functions and shell commands
* Vendor Apps  List of commercial applications ported to OE
* FAQs  User questions, sorted into 6 categories:

the HFS, the shell, porting, programming,
the compiler, system administration.

* dbx  beta code, documentation, information
about bugs, apars, etc.

* Public Forums  Info about public forums and OE mailing list
* Links  links to related IBM products,

other companies, resources
* OS/390 Elements List of base and optional elements of OS/390
* Site Map Text Guide to the information on the OE web site
* Porting OE porting page (described on separate foil)
* The Library Access softcopy OE books on web, list of OE books,

recommended redbooks
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OE Web Site

Tools and Toys Page  http://www.s390.ibm.com/oe/bpxa1toy.html

Free, downloadable packages. New ones added regularly.

Ported Tools: ACE, banner, cpost, dtet2, gnumake, gzip, ksh93, m4,
ncftp, perl, ping, Samba, uuencode, uudecode, wall

Toys (homegrown tools):
cploadmod (copies load modules between MVS and HFS)

 dirsize (shows amount of data in directory and its subdirectories)
 getuids (shows info about OE users and groups from security DB)

ifind (searches file system for linked files)
libascii (ascii interface layer for commonly used C RTL functions)
oesvp (OE installation and setup verification program)
omvstape (read/write to tapes during a shell session)
osendmail (send mail to remote shell users)
perr (outputs message text given a hex error or reason code)

 pschart (lists processes, showing parent child relationships)
qftp (ftp capabilities for shell user)

 readmvs (copies MVS data set to stdout)
writemvs (copies stdin to MVS data set)
stat (displays stat() info about specified file)
startd (starts daemons that operate synchronously)
submit (shell command that submits JCL)
uusrestore (restores trailing blanks in uuencoded file)

Function packages:
shcmd (rexx function that runs a shell command)
rexxfunc (package of I/O functions and other functions)

 bpxwdyn (dynamic allocation/output interface for REXX and C)
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OE Web Site ...

Porting Page http://www.s390.ibm.com/oe/bpxa1por.html

News Stories (examples)
* An ASCII interface package for commonly used C RTL functions
* MKS offers Samba for OS/390 at its ftp site
* Rogue Wave ports tools.h++ product set
* AT&T Ports UNIX Tools
* A list of applications ported to OpenEdition
* Lotus and IBM announce S/390 Server Platform will support

thousands of Lotus users

The Porting Book (published on web, chapter by chapter)
* Setting up to port: your OS/390 UNIX environment
* Sizing the port
* Database migration
* Process management

Porting Tips
* Porting pthreads
* Portable header files
* ASCII to EBCDIC conversion
* OpenEdition supplied C functions: a list
* Porting questions and answers
* Compiler questions and answers

Porting services and resources
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System Verification Program

The Setup Verification Program (downloadable from Tools & Toys page)

After you have
completed your OpenEdition setup and customization
(including the shell and utilities), you can run the setup verification
program (SVP). The SVP will:

* Verify that each user has a UID and OMVS segment defined, and each
group has a GID

* Check for duplicate assignment of UIDs and GIDs.

* Verify that each user has access to and owns a home directory and has
read, write, search access to it

* Check the permissions for several directories usually set up at
installation

* Check that files in the /dev directory are defined correctly.
Reconcile the number of pseudo ttys and
file descriptor files with the BPXPRMxx definitions.

* Verify that the shell will run.

* Verify that the OMVS command will run.

* Check customization for utilities. The program checks:

 files that have been copied from /samples to /etc
 terminfo files
 settings for some environment variables
 ability to compile and run a program

and performs various other checks.
If it detects a problem, the SVP warns you about it and, if you request,
corrects it.
The SVP can take up to one half hour to complete; time depends on your
system
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Conclusion

Our goal in OS/390 UNIX is to have the most ITY′s:

• Reliability

• Availability

• Serviceability

• Portability

• Scalability

• Possibilities
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