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INPart I, we examined the changes wrought in the MVS
environment by OMVS. Additionally, we discussed sev-

eral reasons why you should concern yourself with OMVS
and described many of the changes up through OS/390
Release V2R4.

Some of you may have ignored all this and assumed your
minimal world of OMVS could continue forever — or at least
for awhile longer. Not so. As of OS/390 V2R5, a fully func-
tional OMVS is required.

OS/390 V2R5

For Boeing, OS/390 Release V2R5 had a significant
impact. IBM added the new and improved TCP/IP stack and
eliminated the old MVS TCP/IP stack. To use this new
eNetwork Communications Server (TCP/IP) requires a fully
functional OS/390 OpenEdition system with a Hierarchical
File System (HFS). In OS/390 Releases V1R3 and V2R4,
even though OpenEdition was started automatically for you,
it could be run in default mode using a dynamic temporary
file system (TFS) instead of HFS. This did not require much
OE knowledge for those who did not require OMVS services.
Beginning with V2R5, even if you were only using FTP for
MVS type datasets, you had to become involved with OE
setup and configuration.

At Boeing, we had been running two TCP/IP stacks (one
for MVS and one for OpenEdition) for a long time. Going to
a single stack introduced a new set of challenges. Because of
conflicts with well known TCP/IP ports (Telnet and FTP both
use port 23, for example) we decided to continue to run two
TCP/IP stacks using IBM's CINET (Common Inet) "router."
Even though this was much more complex, it was done so
that our end users did not have to make client-side changes.

If we had decided to run a single stack then we would have
had to choose which service would continue to own the

"well-known" port as the default. All users previously using
the alternative service would have been required to reconfigure
their clients (Telnet, for example) to select a port other than
the default, "well-known" port 23.

In our shop there are a lot of clients happily using the
mainframe to do a job, but who have varying degrees of
expertise regarding their client code. To identify the required
subset within this community and force them to change their
install was unacceptable. So, we elected to go with multiple
stacks, MVS, OE and the Web.

With our decision to go with multiple stacks we continued to
work much like we did before when we had both the MVS and
the OE stack. This was transparent to most end users. There are
some applications such as DCE, MQSeries and others that
require additional environmental variables, etc., to tolerate the
presence of multiple stacks and duplicate port numbers. This
must be resolved on an application-by-application basis and
was the basis for our implementation difficulties. However,
most will work as before.

OS/390 RELEASE V2R6

OS/390 Release V2R6 changed the name from Open
Edition to UNIX System Services (USS) or simply
OS/390/UNIX. Other than a new NFS supporting Sun
Version 3 protocols, this release was uneventful for Boeing.

OS/390 RELEASE V2R7

OS/390 Release V2R7 provided several major improvements,
including the ability for an HFS file to span volumes and the
ability to exploit Shadow or asynchronous HFS writes. Web
performance was improved as well. Because converting an
existing HFS to multi-volume is not well documented and
this capability is new, we offer the following:

OS/390 UNIX System
Services (USS): Part II

This concluding article continues to explore the chronological journey of OS/390's migration to
OS/390/UNIX, the OMVS changes driven by OS/390 Release V2R5 and the authors' new system

maintenance procedures.

TECHNICAL SUPPORT • JULY 2000 ©2000 Technical Enterprises, Inc. Reproduction of this document without permission is prohibited.



Multi-Volume HFS Support
To create a new multi-volume HFS and

control the amount of space peanut-buttered
(the total amount evenly distributed) across
volumes, use the volume count parameter in
JCL. Use a storage class with the guaranteed
space attribute specified. Optionally, specify
the desired SMS volumes for the allocation.
The use of "guaranteed space" will actually
reserve the amount of primary space
requested on each volume. Otherwise, the
primary value requested will be allocated on
the first volume only, and the other volumes
will, in effect, only be "candidate" volumes.
On a candidate volume the space may or
may not be available when required.
Assume a storage class named SCSPCL has
the guaranteed space attribute and an allo-
cation of 7,500 cylinders is desired. Figure
1 presents an example.

To create a new multi-volume HFS
dataset without reserving space on the candi-
date volumes, you can use the JCL in Figure 2
without the guaranteed space attribute.

Then, the new CONFIGHFS command
can be used to extend the amount of space
allocated to the HFS across the volumes.
Note that this does not "peanut butter" the
space, i.e., all possible space is allocated on
the first volume, then the same occurs for
the second volume. Figure 3 presents an
example of using Lotus Domino.

However, if the dataset already exists as a
single volume dataset and you want to con-
vert it to multi-volume, it's not as simple. You
can't do it with IDCAMS or CONFIGHFS.
Here's what we did:

1. We dumped the file with DFDSS,
deleted the existing dataset, and then
restored using DSS's VOLCOUNT(N(x))
parameter. This changes the dataset to
multi-volume format.

2. We then dumped the file again, deleted
the dataset from DASD and used the JCL
in Figure 3 to preallocate it as desired.

3. Next, we restored it again using DSS,
specifying the REPLACE option and
also a VOLCOUNT of 3. This all
worked. If there is a simpler way of
doing it we haven't found it yet.

Asynchronous Write HFS Support
This last feature, introduced with OS/390

V2R7, is the write method used by other
UNIX platforms. This provides the capability
for greatly improved performance at the
expense of some data integrity. Asynchronous,

or deferred write, is the default with this
release, but you can turn it off at the file sys-
tem level wherever data integrity is an
absolute requirement. You can also adjust the
wait time for deferred write from the standard
60 seconds to something that better fits your
needs. To turn it off completely, specify
PARM('SYNC(0)') as part of your file system
definition in BPXPRMxx or at mount time.
Just remember if you do, you have departed
from "standard" UNIX practices and severely
handicapped OS/390 in any performance
comparisons. Because small file writes are
effectively cached in main storage, HFS per-
formance has been dramatically improved
with this release.

OS/390 V2R7 WEB
PERFORMANCE

Another area of performance improvement
is the Web. The results of an independent
benchmark show a 10-way G5 CMOS box
achieving more than 21,000 hits per second
running this release. The URL for this and
other benchmarks is www.spec.org/osg/
web96/results/res99q1/web96981228-
03233.html.

OS/390 RELEASE V2R8

We have not done much testing of this
release. Although it is installed on one of
our test systems, we are more concerned
presently with testing other things besides
OMVS. This release does support specify-

ing by user, via their RACF profile, many of
the parameters currently in BPXPRMxx.
We believe this will be a valuable tool for
controlling the performance of servers. By
adding these parameters to the profile of a
server-started task userid such as DOMINO,
we will be able to provide granularity not
otherwise available.

SYSTEM MAINTENANCE
PROCESS

Our OS/390 maintenance process prior to
USS was relatively easy. We used a "clone"
process that ran DFDSS logical copy/restore
of our two-volume SYSRES from one system
to another. If we were cloning within a sys-
plex, then a DASD copy was used. If we were
going between sysplexes, then we used tape.
After the copy we used SMP/E to rename the
DDDEF volsers and to add the IPL text.

When we decided to implement USS on
all of our systems, this required a change to
our "cloning" process. The root HFS must
be SMS-managed, so it and SYSRES had to
be handled separately.

Our build/maintenance process has
evolved over 20 years to become a smooth
and reliable process. We didn't want to
throw all that away and start over. We also
wanted to have a single process for all sys-
tems. We have worked hard on standardizing
and removing as much variation as possible.
We didn't want to take a step backwards
by having different processes for some
systems and not others. The initial Web

//TEC002  DD DSN=OMVS.DOST.LOTUS.DATA,DISP=(,CATLG),
//    SPACE=(CYL,(2500,50,1)),DSNTYPE=HFS,STORCLAS=SCSPCL, 
//    VOLUME=(,,,3,SER=(DOLG01,DOLG02,DOLG03))

FIGURE 1: MULTI-VOLUME GUARANTEED SPACE ALLOCATION

//TEC002  DD DSN=OMVS.DOST.LOTUS.DATA,DISP=(,CATLG),
//    SPACE=(CYL,(2500,50,1)),DSNTYPE=HFS, 
//    VOLUME=(,,,3,SER=(DOLG01,DOLG02,DOLG03))

FIGURE 2: MULTI-VOLUME ALLOCATION WITHOUT GUARANTEED SPACE

TEC002:/u/tec002: >/usr/lpp/dfsms/bin/confighfs -xn 2800c /notesdata

FIGURE 3: USING CONFIGHFS TO EXTEND SPACE ACROSS VOLUMES

BROWSE    SYS1.PARMLIB(IEASYM01) - 01.02         
Command ===>                                     

********************************* Top of Data ****
SYSDEF SYMDEF(&SYSR2='&SYSR1(1:4).2&SYSR1(6:1)')  
SYSDEF SYMDEF(&SYSR3='&SYSR1(1:4).3&SYSR1(6:1)')  
******************************** Bottom of Data **

FIGURE 4: SYSTEM SYMBOLIC DEFINITIONS
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success helped us realize that USS would
eventually be required on all systems, so
we went ahead and implemented the new
process everywhere.

We needed to retain strong change control,
especially on our production systems.
Having a read-only root HFS was desirable
for change control. We wanted to retain the
part of our process that maintains an accurate
SMP/E CSI for each of our systems. When
you do maintenance to the SYSRES you
have DDDEFs pointing to both the root and
SYSRES. Since we share SYSRES between
systems in the same sysplex, we also wanted
to share the root HFS. The alternative of a
dedicated read-write root HFS for each
system would have required more DASD
and would have caused the loss of our CSI
latch-up. Also, at the time we were revamping
our process, it would have been difficult to
justify new DASD hardware to implement a
function that was not really being used yet
on most systems for production applications.

There are configuration challenges of
having a read-only root. There are many
directories required to be read/write for
USS to even function, such as /etc, /tmp,
/dev, just to name a few. Since we started
our testing using a read-only root we had
already worked through most of these issues
and had split off the read-write directories
from the root HFS into their own HFS
datasets. As described in Part I, to maintain
uniqueness throughout our shop, we added
a third-level qualifier, sysplex name, to each
HFS dataset name. Ultimately, we elected to
use a read-only root HFS and work on the
configuration issues.

For any given SYSRES there are three
versions: the previous, the running and the
one being built. The root HFS would be
logically related to the SYSRES by naming
the HFS with the SYSRES volser as the sec-
ond-level qualifier. This is a departure from
our HFS naming standard but it allows us
to have a uniquely named HFS tied to the
corresponding SYSRES name. This new root
HFS would then be shared by the same sys-
tems that share the corresponding SYSRES.

As part of our new process, in addition to
RACF protection, we put date protection on
our SYSRES volumes. This is like the root
HFS being read-only. It helps to protect us
from ourselves and reduces the chance for
inadvertent changes to be made to the running
SYSRES volumes. This was easily imple-
mented and required relatively minor changes
to our existing build/maintenance processes.
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BPXPRMS1

/************************************************************/
FILESYSTYPE TYPE(HFS)           /* Type of file system to start */

ENTRYPOINT(GFUAINIT) /* Entry Point of loadmodule  */
PARM(' ')           /* Null PARM for physical file */

/************************************************************/
ROOT     FILESYSTEM('OMVS.&SYSR1')                                      

TYPE(HFS) 
MODE(READ)

/************************************************************/
CTRACE(CTIBPXS1) 

/************************************************************/
STEPLIBLIST('/etc/steplib')

/************************************************************/
FILESYSTYPE TYPE(IBMUDS) ENTRYPOINT(BPXTUINT)                       
NETWORK DOMAINNAME(AF_UNIX)                                         

DOMAINNUMBER(1)                                             
MAXSOCKETS(10000)                                           
TYPE(IBMUDS)                                                

FILESYSTYPE TYPE(AUTOMNT) ENTRYPOINT(BPXTAMD)                      
FILESYSTYPE                                                         

TYPE(NFS)                                                         
ENTRYPOINT(GFSCINIT)                                              
PARM('DATACACHING(N)')                                            
ASNAME(MVSNFSC)                                                   

/************************************************************/ 
/*         Mount /tmp - NEW WITH R3                                 */ 
/************************************************************/ 

MOUNT FILESYSTEM('OMVS.&SYSNAME..TMP') 
TYPE(HFS)                    
MODE(RDWR)                  
MOUNTPOINT('/tmp')           

MOUNT FILESYSTEM('OMVS.&SYSNAME..ETC')                               
TYPE(HFS)                                                      
MODE(RDWR)                                                     
MOUNTPOINT('/etc')

MOUNT FILESYSTEM('OMVS.&SYSNAME..SYS')                                  
TYPE(HFS)                                                         
MODE(RDWR)                                                        
MOUNTPOINT('/sys')                                                

MOUNT FILESYSTEM('OMVS.&SYSNAME..DEV')                                  
TYPE(HFS)                                                         
MODE(RDWR)                                                        
MOUNTPOINT('/dev')                                                

MOUNT FILESYSTEM('OMVS.&SYSNAME..VAR')                                  
TYPE(HFS)                                                         
MODE(RDWR)                                                        
MOUNTPOINT('/var')                                                

MOUNT FILESYSTEM('OMVS.&SYSNAME..CRON')
TYPE(HFS)                                            
MODE(RDWR)                                                   
MOUNTPOINT('/usr/spool/cron')                                

MOUNT FILESYSTEM('OMVS.&SYSNAME..ADSM')                             
TYPE(HFS)                                                     
MODE(RDWR)                                                    
MOUNTPOINT('/usr/adsm')                                       

MOUNT FILESYSTEM('OMVS.&SYSNAME..DOMAIN')                          
TYPE(HFS)                                                    
MODE(RDWR)                                                   
MOUNTPOINT('/domain')                                        

MOUNT FILESYSTEM('OMVS.&SYSNAME..WEBSERVE')                        
TYPE(HFS)                                                    
MODE(RDWR)                                                   
MOUNTPOINT('/webserver')

BPXPRMS2

/************************************************************/  
/* KERNEL RESOURCES DEFAULT MIN MAX */

MAXTHREADS(1000) /* 200 0 100000 */

FIGURE 5: COMMON PARMLIB MEMBERS
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We were putting on some new IBM USS
maintenance for Java on our test system.
This included a supplied UNIX shell script
that had a command coded incorrectly and
instead of changing the permission bits on
all files in the particular directory, it started
at the root ('/') and attempted to change
every UNIX file on the system. Because the
root was read-only, the command produced
many error messages but couldn't actually
change files in the root. We had to recover
other files, but at least we did not have to
test our procedure for recovery of the root
HFS file system.

BPXPRMXX PROCESSING

In parmlib the BPXPRMxx member
contains the parameters that control USS
processing and file systems. The system
reads this at IPL time when initializing and
multiple members can be concatenated via
IEASYSxx ( OMVS=(xx,yy)).

Generally, the way we prefer specifying
parmlib members is to have a default mem-
ber used by all systems and concatenate it to
a second unique member for each system.
For example, our IEASYSxx is set up with
member IEASYS01 as the default for all
systems. Then each system has a unique
member, IEASYSxx, that is concatenated to
set values that are unique to that system.
Because IEASYSxx is processed so that if
duplicate parameters are specified, the last
one entered takes precedence, this concate-
nation works well.

BPXPRMxx processing is reversed, the
first definition encountered is used, and sub-
sequent duplicate specifications are ignored.
So, we couldn't use the same process. "Why
don't you just reverse the process for
BPXPRMxx entries and specify the system
specific member first?" you might ask. The
answer to this is a bit complicated, but it's
mainly because we use our system-specific
member to mount HFS files that are unique
to a system (like applications installed only
on a given system). And HFSes can't be
defined until all lower level file systems,
including the root, are mounted.

Since the lower level definitions are com-
mon across all systems (the dataset names are
actually different but we use system symbols
to make them common — more on this later),
we want them in a common member.
Therefore, we use a three BPXPRMxx mem-
ber scheme (OMVS=S1,&SYSCLONE,S2)
that seems to work well.

BPXPRMS1 is used by all systems, con-
tains all of the file system definitions, and it
mounts the root. It also contains all of the
mounts that exist on all systems (TMP,
DEV, ETC, etc.).

&SYSCLONE is the system symbol that
defines the two-digit suffix that is unique
for any given system. In this system-specific
member we put entries such as TCP/IP (we
have never had all of our systems at the
same level of TCP/IP at the same time) and
other system-specific filesystem definitions.

The third member, BPXPRMS2, contains
all of the default system limits (MAX-
PROCSYS, MAXPROCUSER, MAXUIDS).
This way, if we need to override one on a spe-
cific system we can add it to the BPXPRMxx,
(&SYSCLONE) system-specific member.

We promised to describe our use of system
symbols to specify dataset names in the
BPXPRMS1 parmlib member that is com-
mon to all systems. In OS/390 Release
V2R4, IBM began providing the long awaited
&SYSRS1 symbolic for the volume of the
current IPL'd SYSRES. Prior to this we had

to create this symbol ourselves. Then our
clone process had to update it every time we
cloned a new SYSRES. Unfortunately, this
was error prone. Now that IBM provides
this symbol we can build symbols for our
second, and as of OS/390 V2R7, third vol-
umes. With our SYSRES naming standard
we can change the fifth character to a "2"
for our second SYSRES and "3" for our
third SYSRES as shown in our IEASYM01
member in Figure 4.

Going to this method has eliminated the
errors we previously experienced due to
having to maintain our own scheme for sys-
tem symbolics. Also, since SMS APARs
OW23082 and OW25115 we can now use
the system symbols (&SYSR2, &SYSR3)
for indirect cataloging. With this support we
were able to begin cataloging datasets to the
second and third SYSRES volumes and not
have to worry about VOLSER changes each
time we cloned to a new SYSRES. Our
common PARMLIB members are shown in
Figure 5.

MAXTHREADTASKS(1000) /* 50 0 32768 */
MAXPROCSYS(1800) /* 200 5 32767 */  
MAXPROCUSER(100) /* 25 3 32767 */  
MAXUIDS(1200) /* 200 1 32767 */  
MAXFILEPROC(65535) /* 64 3 65535 */  
MAXPTYS(1000) /* 256 3 65535 */  
MAXRTYS(1000) /* 256 1 10000 */  
MAXCORESIZE(8111111) /* 4194304 (4MB) 0 2147483647 */  
MAXASSIZE(2147483647) /* 2147483647 (2G) 0 2147483647 */  
MAXCPUTIME(2147483647) /* 1000 7 2147483647 */  
MAXSHAREPAGES(32768000) /* 131072 0 32768000 */  
MAXMMAPAREA(131072) /* 4096 1 16777216 */  
IPCMSGNIDS(20000) /* 500 1 20000 */
IPCMSGQBYTES(262144) /* 262144 0 1048576 */   
IPCMSGQMNUM(10000) /* 10000 0 20000 */   
IPCSHMNIDS(20000) /* 500 1 20000 */   
IPCSHMSPAGES(786432) /* 262144 (1GB) 0 2621440 */   
IPCSHMMPAGES(25600) /* 256 (1MB) 0 25600 */   
IPCSHMNSEGS(1000) /* 10 0 1000 */   
IPCSEMNIDS(20000) /* 500 1 20000 */   
IPCSEMNSEMS(25) /* 25 0 32767 */   
IPCSEMNOPS(32767) /* 25 0 32767 */   
FORKCOPY(COW) /* COW COPY */   

BPXPRMDO

FILESYSTYPE TYPE(CINET) ENTRYPOINT(BPXTCINT)                       
SUBFILESYSTYPE NAME(TCPIP) TYPE(CINET) ENTRYPOINT(EZBPFINI)        

DEFAULT                                                         
SUBFILESYSTYPE NAME(TCPOE) TYPE(CINET) ENTRYPOINT(EZBPFINI)        
NETWORK DOMAINNAME(AF_INET)                                        

DOMAINNUMBER(2)                                            
MAXSOCKETS(35000)                                          
TYPE(CINET)                                                
INADDRANYPORT(4000)                                        
INADDRANYCOUNT(1000)

FIGURE 5: CONTINUED
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MORE COMPLETE REFERENCE
FOR MAINTENANCE PROCESS

During the first half of 1997 we devel-
oped our new maintenance process and
implemented it on all of our OS/390 systems.
In October 1997 we presented a user expe-
rience session at OS/390 MVS Expo User's
Conference held in Orlando. After that
presentation, an IBM group at the OS/390
Integration Test Center in Poughkeepsie,
N.Y., contacted us to see if we were interested
in working on a joint project to develop and
document an HFS maintenance strategy.
With OS/390 Release V2R5, eNetwork
Communications Server, TCP/IP was going
to require a fully functional UNIX System
Services. IBM wanted to describe a strategy
for managing and maintaining the HFS
across the OS/390 Enterprise. They wanted
to validate the recommended process and
put this information in the OS/390 Parallel
Sysplex Test Report (GC28-1963) for
OS/390 Release V2R5 and also make the
information available via the Web so that
people would have some help migrating to
the new release. In addition, we agreed to
present this information at a couple of
SHARE Conferences in a joint presentation.
We agreed to do this since we are always
looking for better ways of doing things and

this would give us a chance to have IBM
validate our methods. The Web page that
fully documents this maintenance strategy
is located at www.s390.ibm.com/os390/
support/os390 tst/hfs.htm.

In August 1998, Boeing and IBM jointly
presented the outcome of this work at
SHARE in Washington, D.C., in the presen-
tation titled "Managing an OS/390 UNIX
Hierarchical File System in Your S/390
Enterprise." This same presentation was
given at the February 1999 SHARE confer-
ence in San Francisco.

SUGGESTED FORUMS
AND READING

We believe a successful implementation
of OE requires a thorough understanding of
the OpenEdition Planning manual contents.
In many cases, it is the only place we have
found the information necessary to perform
OE administration. This article focused on
some areas of special concern and gave
specifics where we thought they would be
helpful. We recommend that interested OE
technicians subscribe to the MVS-OE
Listserver. Doing so will give you access to
a large community of users, many of whom
are experts, both inside and outside of IBM,
and who are directly involved in OMVS

issues. The MVS-OE Listserver archives
can be found at www.marist.edu/htbin/
wlvindex?mvs-oe. To subscribe to the list,
send an email to LISTSERV@VM.
MARIST.EDU. with SUBSCRIBE MVS-OE
your_first_name your_last_name in the
body of the note.

There are also listservers for TCP/IP, Lotus
Domino, etc. All of them are valuable sources
for both information and problem resolution.

We sincerely hope some of our experi-
ences described in this article will be of help
to you in your efforts.  
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