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IBM  PowerVM  Lx86  Release  Notes  for  release  1.2.1.0  

These  release  notes  are  for  IBM® PowerVM  Lx86  for  x86  Linux® Applications  

(System  p™ AVE)  release  1.2.1.0.  They  are  a supplement  to  the  IBM  PowerVM  Lx86  

Administration  Guide.  

Note:  Before  using  this  information  and  the  product  it  supports,  read  the  

information  in  the  Notices  section.  

This  edition  applies  to  the  version  1.2.1.0  of  IBM  PowerVM  Lx86  and  to  all  

subsequent  releases  and  modifications  until  otherwise  indicated  in  new  editions.  

Portions  of  this  document  are  based  on  information  supplied  under  license  by 

Transitive  Limited,  which  is  copyright  © Transitive  Limited,  2003-2008.  

IBM  PowerVM  Lx86  uses,  under  license  from  Transitive  Limited,  one  or  more  

patents  cited  at  http:/www.transitive.com/patents  

First  Edition  (April  2008)  ©  Copyright  International  Business  Machines  

Corporation  2007.  All  rights  reserved.  US  Government  Users  Restricted  Rights  - 

Use,  duplication  or  disclosure  restricted  by  GSA  ADP  Schedule  Contract  with  IBM  

Corp.  

Improvements in the 1.2.1.0 update release 

The  1.2.1.0  update  release  adds  SLES  10  SP2  to the  list  of  supported  operating  

systems  of  PowerVM  Lx86.  

Administration Guide documentation updates 

Disk space requirements update 

This  is  an  update  to  the  installation  media  requirements  in  Chapter  3 on  page  11 of  

the  IBM  PowerVM  Lx86  Administration  Guide:  

Disk space for SLES10 SP2 

v   3.1  GB  disk  space  for  software  for  a full  installation;  800  MB  disk  space  for  

software  for  a minimal  installation  

v   900  MB  disk  space  for  the  /tmp  directory  for  a full  installation;  250  MB  disk  

space  for  the  /tmp  directory  for  a minimal  installation

Installation media requirements update 

This  is  an  update  to  the  installation  media  requirements  in  Chapter  3 on  pages  12  

and  13  of the  IBM  PowerVM  Lx86  Administration  Guide:  

For  SUSE  Linux  Enterprise  Server  (SLES)  10  SP2,  the  installation  requires  the  

following  CDs,  DVD  or  ISO  images:  

SLES  Version  10  SP2  for  x86  CDs  1 - 4;  an  example  is SLES-10-SP2-CD-i386-GM-
CD{1-4}.iso  

or  
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SLES  Version  10  SP2  for  x86  DVDs  1 - 2; an  example  is SLES-10-SP2-DVD-i386-
GM-DVD{1-2}.iso  

Other required POWER™ software update 

This  is  an  addition  to  Table 1.  Perl  requirements  for  PowerVM  Lx86  installer  in  

Chapter  3 on  page  12  of  the  IBM  PowerVM  Lx86  Administration  Guide:  

 Power  OS  Perl  version  required  

SLES  10 SP2  Perl-5.8.8-14.7
  

This  is  an  addition  to  Table 2.  libstdc++.so.6  version  required  for  PowerVM  Lx86  in  

Chapter  3 on  page  12  of  the  IBM  PowerVM  Lx86  Administration  Guide:  

 Power  OS  libstdc++  Package  required  

SLES  10 SP2  libstdc++-64bit
  

Product renaming to PowerVM Lx86 

PowerVM  Lx86  was  known  as  System  p Application  Virtual  Environment  (System  

p AVE)  in earlier  releases.  In the  1.2.1.0  update  release,  product  binaries,  files  and  

error  messages  still  use  the  System  p AVE,  p AVE  and  p-ave  naming  conventions.  

The  US  English  installer  has  been  updated  to  use  the  new  PowerVM  Lx86  naming  

convention.  

PowerVM Lx86 CD and tar file structure 

The  PowerVM  Lx86  CD  structure  is:  

v   p-ave-1.2.1.0-1.tgz  

v   powervm-lx86-release-notes-1.2.1.0.txt  

v   powervm-lx86-release-notes-1.2.1.0.pdf  

The  PowerVM  Lx86  directory  structure  within  the  tar  file  is:  

v   p-ave-installer-1.2.1.0-1/installer.pl  

v   p-ave-installer-1.2.1.0-1/lib/  

v   p-ave-installer-1.2.1.0-1/resources/  

v   p-ave-installer-1.2.1.0-1/doc/  

To install  PowerVM  Lx86,  copy  p-ave-1.2.1.0-1.tgz  to the  local  machine  before  

extracting  it and  then  run the  p-ave-installer-1.2.1.0-1/installer.pl  script.  

Documentation location 

The  PowerVM  Lx86  Administration  Guide  and  the  PowerVM  Lx86  Release  Notes  

can  be  found  in the  following  location  in  the  tar  file:  

/p-ave-installer-1.2.1.0-1/doc/  

which  is  a symlink  to  /p-ave-installer-1.2.1.0-1/resources/doc/RO  

After  installation,  the  PowerVM  Lx86  Administration  Guide  and  Release  Notes  can  

be  found  here:  
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<PowerVM  Lx86  install  location>/doc  

which  is  a symlink  to  <PowerVM  Lx86  install  location>/installer/resources/
doc/RO  

Reporting a failure 

If  a Linux  x86  application  fails  while  being  translated,  an  error  is displayed.  In 

addition,  an  error  log  is created  in  the  /var/opt/p-ave/log  directory.  You can  

change  the  location  of  the  default  log  directory  during  installation.  Log  files  are  

created  for  each  running  process  that  encounters  an  error. 

Report  the  error  to  IBM  Support.  Include  a description  of  the  failure  and  what  

events  preceded  the  failure.  

Note:  The  reported  error  may  be  caused  by  an  issue  with  the  Linux  x86  application  

being  executed  and  may  not  be  a problem  with  PowerVM  Lx86.  

Performance 

General overview 

There  are  various  architectural  differences  between  x86  and  Power  which  can  

impact  performance  of translated  applications.  For  example,  translating  

dynamically  generated  code  like  Java™ byte  codes  is an  ongoing  translation  

process,  which  can  be  expected  to  impact  the  performance  of  x86  Java  applications  

which  are  using  an  x86  Java  virtual  machine.  Floating  point  intensive  applications  

may  have  some  performance  penalties.  And  finally,  translating  multi-threaded  

applications  can  incur  an  additional  performance  overhead  as  the  translator  works  

to  manage  shared  memory  accesses.  

Updates in this release 

The  1.2.0.0  release  contains  several  performance  improvements  over  the  1.1.0.0  

release,  namely:  

v   Improved  Java  performance  

v   Significantly  enhanced  floating-point  performance  on  Power6  systems  

v   General  improvements  to application  performance  

v   Multiple  defect  fixes

OS support 

The  1.2.1.0  update  release  adds  SLES  10  SP2  to the  list  of  supported  operating  

systems  already  supported  by  the  1.2.0.0  release.  

The  1.2.0.0  release  makes  two  changes  to  the  supported  operating  systems:  

1.   RHEL  4.6  and  SLES  9 SP4  are  added  to  the  list  of  supported  operating  systems.  

2.   The  requirements  for  which  x86  World  OS  distribution  can  be  supported  on  a 

corresponding  Power  OS  have  been  relaxed.  The  new  requirements  state  that  

any  x86  World  OS  distribution  can  be  installed  on  any  corresponding  Power  OS  

as  long  as  the  x86  World  OS  minor  version  is not  newer  than  the  Power  OS  

minor  version.  

The  supported  OS  combinations  for  the  1.2.1.0  update  release  are:  
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Table  2. Supported  OS  combinations  

 Power  OS  distribution  Supported  x86  World OS  distribution  

RHEL  4.4  

RHEL  4.3 

RHEL  4.4 

RHEL  4.5  

RHEL  4.3 

RHEL  4.4 

RHEL  4.5 

RHEL  4.6  

RHEL  4.3 

RHEL  4.4 

RHEL  4.5 

RHEL  4.6 

SLES  9 SP3  SLES  9 SP3  

SLES  9 SP4  

SLES  9 SP3  

SLES  9 SP4  

SLES  10 SLES  10 

SLES  10 SP1  

SLES  10 

SLES  10 SP1  

SLES  10 SP2  SLES  10 

SLES  10 SP1  

SLES  10 SP2
  

Note:  Only  x86  RHEL  4 Application  Server  (AS)  is supported  by  the  installer.  

RHEL  4.3  on  Power  is not  supported  by  PowerVM  Lx86.  RHEL  4.3  is supported  as 

an  x86  World  environment  on  RHEL  4.x  for  Power.  RHEL  5 is not  supported  in  

this  release.  

For  SLES  10.1  the  minimal  package  set  is equivalent  to  a ’Server  Base  + Novell  

AppArmor’  installation  using  YaST2 and  the  full  package  set  is equivalent  to  

selecting  all  packages  using  YaST2,  except  the  agfa-fonts  package.  This  package  can  

be  installed  separately  after  installing  PowerVM  Lx86  and  will  require  the  user  to  

agree  to  the  license  terms.  

For  RHEL  4.x  the  minimal  package  set  is equivalent  to  a ’minimal’  installation  

using  anaconda  and  the  full  package  set  is equivalent  to  selecting  all  packages  

using  anaconda.  

Note:  The  RHEL  4.x  minimal  package  set  does  not  include  system-config-packages,  

the  default  package  management  tool  for  RHEL.  The  Administration  Guide  

contains  details  of how  to  manage  packages  on  RHEL.  
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Java support 

Support  is provided  for  Sun  Java  SE  6.0  (version  1.6),  Java  SE  5.0  (version  1.5),  1.4  

and  1.3.  Support  is also  provided  for  IBM  Java  1.5,  1.4,  and  1.3  and  BEA  JRockit  5 

and  6.  

Note:  IBM  Java  1.6  is not  currently  supported.  

Globalized error messages and installation text 

Product renaming to PowerVM Lx86 

The  installer  has  been  updated  to  include  the  new  PowerVM  Lx86  naming  

convention,  but  this  change  has  only  been  made  to  the  US  English  installation  text.  

Installing  on  a non-English  system  will  use  the  System  p Application  Virtual  

Environment  and  System  p AVE  naming  convention  as  used  in  the  1.1.0.0  release.  

Error  messages  in  the  1.2.1.0  update  release  use  the  System  p AVE,  p AVE  and  

p-ave  naming  conventions  used  in  the  1.1.0.0  release.  

Viewing  the installation log files - logviewer 

A script  called  logviewer  is provided  to allow  the  PowerVM  Lx86  installation  log  

files  to  be  viewed  in  terminals  with  non-English  locales.  

The  installation  log  file  is stored  in  the  UTF-8  encoding  to support  different  locales.  

Although  the  log  file  contains  the  complete  character  information,  it cannot  be  

viewed  in  a terminal  until  it has  been  transcoded  into  the  encoding  specified  by  

the  current  locale.  

Description 

logviewer  reads  a p-ave  log  file  (stored  in  the  UTF-8  encoding)  and  transcodes  it to  

the  encoding  specified  in  the  current  locale.  Logviewer  behaves  in a similar  way  to 

cat,  taking  files  on  stdin  or  as  arguments  and  returning  them  to  stdout.  If you  

invoke  logviewer  without  any  arguments  it will  wait  for  input  from  stdin.  You 

may  specify  the  option  —more  or  —less  to  have  the  output  piped  to  the  more  or  

less  command  line  programs  respectively.  

Location 

<PowerVM  Lx86  install  location>/installer/resources/bin/RO/logviewer  

Usage 

logviewer  [—help]  

logviewer  /tmp/p-ave_install_XXXXXX.log  

logviewer  [ —more|  —less]  /tmp/p-ave_install_XXXXXX.log  

General application issues 

There  are  no  known  applications  issues  with  this  release.  

If  a hang  or  failures  occurs  with  an  application,  report  any  issues  to IBM  Support.  
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Other known issues 

Access times on directories 

As  part  of  the  operation  of  PowerVM  Lx86,  access  times  of directories  may  be  

updated  more  regularly  than  normally  expected  by  a running  x86  application  due  

to  the  ’jailing’  mechanism.  This  is not  expected  to  have  an  impact  on  any  

applications.  This  will  not  be  addressed  in  a future  release.  

Argument lengths 

The  PowerVM  Lx86  ’jailing’  mechanism  adds  the  X86WORLD_ROOT  (e.g.  /i386)  

string  to  some  system  call  arguments.  This  reduces  the  maximum  length  of  

arguments  that  can  be  made  by  a translated  x86  application.  This  will  not  be  

addressed  in  a future  release.  

UTF-8 console 

If the  installer  is run from  a console  that  doesn’t  support  UTF-8,  some  characters  

might  be  shown  incorrectly.  This  will  not  be  addressed  in  a future  release.  

Configuration file comments 

The  configuration  file  (/etc/opt/p-ave/config)  does  not  support  # style  comments  

or  leading  spaces.  Only  configuration  switches  can  be  entered  in  the  file,  one  at the  

start  of  each  line.  

Limitations with escapes 

It  is not  possible  to  move  an  existing  escape  directory  or  file  from  within  the  x86  

World,  for  example  by  using  the  mv  command.  To m  ove  an  escape,  delete  the  

escape  (by  deleting  the  symlink  file  in  the  x86  World  from  a Power  shell),  move  

the  underlying  Power  file  or  directory,  and  then  use  linkx86  to  create  a new  escape  

to  the  file  or  directory.  

gdb support 

This  release  has  support  for  the  x86  command  line  debugging  tool  gdb  in  addition  

to  strace,  ltrace  and  coredump  support.  

It  is possible  to  debug  an  x86  application  from  within  a translated  x86  gdb  session.  

It  is also  possible  to  attach  a translated  x86  gdb  to a running  x86  process.  

Note:  Hardware  watchpoints  are  not  supported  by  PowerVM  Lx86.  When  running  

gdb  under  translation  you  may  see  the  following  message:  

“Couldn’t  write  debug  register:  Input/output  error.”  

This  message  is not  fatal  and  is expected  behaviour  for  the  translator.  

gdb support on RHEL 4.3 

The  version  of  gdb  included  in  the  RHEL  4.3  x86  World  will  fail  to  run a 

multi-threaded  application.  This  can  be  worked  around  by  updating  the  gdb  rpm  

to  gdb-6.3.0.0-1.132.EL4.i386  or  later. 

Coredump support 

Core  dumps  of  simple  applications  (single  threaded  applications  and  those  that  do  

not  register  signal  handlers)  may  produce  inaccurate  core  files.  Set  the  
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EXTRA_DEBUG_SUPPORT_FROM_START  switch  to y in  the  configuration  file  or  

as  an  environment  variable  and  retry  the  application  to  generate  an  accurate  core  

file.  This  is  not  required  for  the  majority  of applications.  See  the  examples  below:  

From  within  the  /etc/opt/p-ave/config  file:  

EXTRA_DEBUG_SUPPORT_FROM_START=y  

From  the  environment,  set  the  following  variable:  

P_AVE_CFG_EXTRA_DEBUG_SUPPORT_FROM_START=y  

User management 

Only  the  /etc/passwd  file  and  NIS  are  supported  name  space  registries  for  user  

management  with  this  release.  All  others,  including  LDAP,  are  unsupported  at this  

time.  

Stopped and zombie processes 

If  a translated  x86  process  is  stopped,  the  process  will  not  appear  in the  x86  /proc  

entries.  The  process  is still  running  on  the  system  and  will  be  visible  from  a Power  

shell,  but  will  not  be  visible  to  x86  tools  such  as  ps  and  top.  If the  process  is 

continued, it will  reappear  in  the  x86  /proc  entries  and  will  be  visible  to the  x86  ps  

and  top  commands  again.  

Local X11 display on RHEL 4 and SLES 9 

Graphical  applications  may  not  work  when  running  on  the  local  X11 display  or  

using  VNC  due  to  an  error  in  the  X server  and  VNC  Server.  Running  on  the  local  

X display  may  also  require  the  command  xhost  + to be  run from  within  a Power  

shell  before  running  the  translated  applications.  Also,  ensure  that  the  display  is set  

to  a defined  network  name,  for  example,  DISPLAY=localhost:0.0,  not  

DISPLAY=:0.0.  If  you  want  to  use  a local  display  and  connect  directly  to the  local  

X server  (rather  than  via  TCP),  an  escape  can  be  created  for  the  .X11-unix  socket  

directory.  Use  linkx86  to  create  the  socket  from  a Power  shell  by  typing  the  

following  command:  

linkx86  /tmp/.X11-unix  

Colors in X11 applications 

Some  graphical  applications,  such  as  Adobe® Macromedia  Flash,  may  display  

colours  incorrectly  when  run under  translation  if displayed  on  a local  Power  X 

server.  

Root user and root password 

In  a translated  x86  shell,  if the  user  is running  as root,  then  the  user  has  the  same  

privileges  as  root  in  the  Power  environment.  

This  is  an  expected  behavior  of  the  x86  environment.  

If  an  escape  is  created  from  the  x86  World  to  the  Power  filesystem  (which  can  only  

be  carried  out  by  the  Power  root  user),  then  a root  user  in the  x86  environment  can  

access  Power  file  system  as  the  root  user. 
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The  user  id  support  within  PowerVM  Lx86  defaults  to  using  the  Power  password  

for  the  root  user  in  the  x86  World.  Only  if PowerVM  Lx86  is explicitly  setup  to use  

separate  passwords  for  the  x86  World  and  Power  system  will  the  user  be  prompted  

for  a root  password  for  the  x86  World.  

Mount support 

Using mount from an x86 shell or application 

If a directory  or  device  is mounted  from  within  a translated  shell,  then  the  

directory  must  only  be  unmounted  from  within  a translated  shell.  

Unmounting  the  directory  in  a Power  shell  will  cause  the  unmount  to  occur,  but  

the  device  may  still  appear  to  be  mounted.  This  must  then  be  explicitly  cleared.  

Using mount from a Power shell 

If a directory  or  device  is mounted  from  a Power  shell,  then  the  directory  must  

only  be  unmounted  from  a Power  shell.  

Using NFS mounts within a translated shell or application 

Mounting  NFS  folders  from  an  x86  shell  is not  supported.  Mount  the  NFS  folders  

from  a Power  shell  to  a mount  point  that  is visible  to the  x86  World.  

System resource conflicts 

Certain  system  resources  are  shared  between  PowerVM  Lx86  and  the  Power  

environment.  By  default,  PowerVM  Lx86  and  the  Power  environment  use  the  same  

IP  address.  Attempts  to  bind  to  a certain  port  by  a translated  application  will  fail  if 

that  port  is already  used  by  a Power  application.  

For  example,  if a Power  version  of  apache  (httpd)  is using  port  80,  an  x86  instance  

of  apache  (httpd)  will  be  unable  to  use  that  port.  This  can  be  resolved  by  running  

one  of  the  apache  instances  on  a different  port  number.  

Disk performance 

Disk  performance  may  be  slower  on  disks  formatted  using  reiserfs  than  with  ext2  

or  ext3.  ext3  should  be  used  as  the  default  disk  format  for  PowerVM  Lx86.  

Out of memory 

If an  x86  application  uses  up  all  of the  available  memory,  PowerVM  Lx86  may  exit  

with  an  error. 

Accuracy of floating-point instructions 

Due  to  the  precision  differences  in floating  point  hardware  implementations  

between  the  x86  and  native  Power  systems,  the  precise  results  of floating  point  

instructions  may  not  be  the  same  as  running  the  application  natively  on  x86  

hardware.  

Notices 

This  information  was  developed  for  products  and  services  offered  in  the  U.S.A.  

Portions  of  PowerVM  Lx86  include  open  source  code  developed  by  third  parties  

and  governed  by  one  of  the  licenses  set  forth  below.  

Softfloat  
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This  C  source  fragment  is part  of the  SoftFloat  IEC/IEEE  Floating-point  Arithmetic  

Package,  Release  2b.  

Written  by  John  R.  Hauser.  This  work  was  made  possible  in  part  by  the  

International  Computer  Science  Institute,  located  at Suite  600,  1947  Center  Street,  

Berkeley,  California  94704.  Funding  was  partially  provided  by  the  National  Science  

Foundation  under  grant  MIP-9311980.  The  original  version  of  this  code  was  written  

as  part  of  a project  to  build  

a fixed-point  vector  processor  in  collaboration  with  the  University  of  California  at 

Berkeley,  overseen  by  Profs.  Nelson  Morgan  and  John  Wawrzynek.  More  

information  is  available  through  the  Web page  `http://www.cs.berkeley.edu/
~jhauser/  arithmetic/SoftFloat.html’.  

THIS  SOFTWARE  IS  DISTRIBUTED  AS  IS,  FOR  FREE.  Although  reasonable  effort  

has  been  made  to  avoid  it,  THIS  SOFTWARE  MAY  CONTAIN  FAULTS THAT  

WILL  AT TIMES  RESULT  IN  INCORRECT  BEHAVIOR.  USE  OF  THIS  SOFTWARE  

IS  RESTRICTED  TO  PERSONS  AND  ORGANIZATIONS  WHO  CAN  AND  WILL  

TAKE  FULL  RESPONSIBILITY  FOR  ALL  LOSSES,  COSTS,  OR  OTHER  PROBLEMS  

THEY  INCUR  DUE  TO  THE  SOFTWARE,  AND  WHO  FURTHERMORE  

EFFECTIVELY  INDEMNIFY  JOHN  HAUSER  AND  THE  INTERNATIONAL  

COMPUTER  SCIENCE  INSTITUTE  (possibly  via  similar  legal  

warning)  AGAINST  ALL  LOSSES,  COSTS,  OR  OTHER  PROBLEMS  INCURRED  BY  

THEIR  CUSTOMERS  AND  CLIENTS  DUE  TO  THE  SOFTWARE.  

Derivative  works  are  acceptable,  even  for  commercial  purposes,  so  long  as  (1)  the  

source  code  for  the  derivative  work  includes  prominent  notice  that  the  work  is 

derivative,  and  (2)  the  source  code  includes  prominent  notice  with  these  four  

paragraphs  for  those  parts  of this  code  that  are  retained.  

queue.h  

Copyright  (c)  1991,  1993  The  Regents  of the  University  of  California.  All  rights  

reserved.  

Redistribution  and  use  in  source  and  binary  forms,  with  or  without  modification,  

are  permitted  provided  that  the  following  conditions  are  met:  

1.  Redistributions  of  source  code  must  retain  the  above  copyright  notice,  this  list  of  

conditions  and  the  following  disclaimer.  

2.  Redistributions  in  binary  form  must  reproduce  the  above  copyright  notice,  this  

list  of  conditions  and  the  following  disclaimer  in  the  documentation  and/or  other  

materials  provided  with  the  distribution.  

4.  Neither  the  name  of the  University  nor  the  names  of its  contributors  may  be  

used  to  endorse  or  promote  products  derived  from  this  software  without  specific  

prior  written  permission.  

THIS  SOFTWARE  IS  PROVIDED  BY  THE  REGENTS  AND  CONTRIBUTORS  “AS  

IS”  AND  ANY  EXPRESS  OR  IMPLIED  WARRANTIES,  INCLUDING,  BUT  NOT  

LIMITED  TO,  THE  IMPLIED  WARRANTIES  OF  MERCHANTABILITY  AND  

FITNESS  FOR  A  PARTICULAR  PURPOSE  ARE  DISCLAIMED.  IN  NO  EVENT  

SHALL  THE  REGENTS  OR  CONTRIBUTORS  BE  LIABLE  FOR  ANY  DIRECT,  

INDIRECT,  INCIDENTAL,  SPECIAL,  EXEMPLARY,  OR  CONSEQUENTIAL  
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DAMAGES  (INCLUDING,  BUT  NOT  LIMITED  TO,  PROCUREMENT  OF  

SUBSTITUTE  GOODS  OR  SERVICES;  LOSS  OF  USE,  DATA, OR  PROFITS;  OR  

BUSINESS  INTERRUPTION)  HOWEVER  CAUSED  AND  ON  ANY  THEORY  OF  

LIABILITY,  WHETHER  IN  CONTRACT,  STRICT  LIABILITY,  OR  TORT  

(INCLUDING  NEGLIGENCE  OR  OTHERWISE)  ARISING  IN  ANY  WAY OUT  OF  

THE  USE  OF  THIS  SOFTWARE,  EVEN  IF ADVISED  OF  THE  POSSIBILITY  OF  

SUCH  DAMAGE.  

@(#)queue.h  8.3  (Berkeley)  12/13/93  

IBM  may  not  offer  the  products,  services,  or features  discussed  in  this  document  in  

other  countries.  Consult  your  local  IBM  representative  for  information  on  the  

products  and  services  currently  available  in  your  area.  Any  reference  to  an  IBM  

product,  program,  or  service  is not  intended  to  state  or  imply  that  only  that  IBM  

product,  program,  or  service  may  be  used.  Any  functionally  equivalent  product,  

program,  or  service  that  does  not  infringe  any  IBM  intellectual  property  right  may  

be  used  instead.  However,  it is the  user’s  responsibility  to  evaluate  and  verify  the  

operation  of  any  non-IBM  product,  program,  or  service.  

IBM  may  have  patents  or  pending  patent  applications  covering  subject  matter  

described  in  this  document.  The  furnishing  of this  document  does  not  grant  you  

any  license  to  these  patents.  You can  send  license  inquiries,  in  writing,  to:  

IBM  Director  of  Licensing  

IBM  Corporation  

North  Castle  Drive  

Armonk,  NY  10504-1785  U.S.A.  

For  license  inquiries  regarding  double-byte  (DBCS)  information,  contact  the  IBM  

Intellectual  Property  Department  in your  country  or  send  inquiries,  in  writing,  to:  

IBM  World  Trade  Asia  Corporation  

Licensing  

2-31  Roppongi  3-chome,  Minato-ku  

Tokyo  106-0032,  Japan  

The  following  paragraph  does  not  apply  to  the  United  Kingdom  or  any  other  

country  where  such  provisions  are  inconsistent  with  local  law:  

INTERNATIONAL  BUSINESS  MACHINES  CORPORATION  PROVIDES  THIS  

PUBLICATION  “AS  IS”  WITHOUT  WARRANTY  OF  ANY  KIND,  EITHER  

EXPRESS  OR  IMPLIED,  INCLUDING,  BUT  NOT  LIMITED  TO,  THE  IMPLIED  

WARRANTIES  OF  NON-INFRINGEMENT,  MERCHANTABILITY  OR  FITNESS  

FOR  A PARTICULAR  PURPOSE.  Some  states  do  not  allow  disclaimer  of  express  or  

implied  warranties  in  certain  transactions,  therefore,  this  statement  may  not  apply  

to  you.  

This  information  could  include  technical  inaccuracies  or  typographical  errors.  

Changes  are  periodically  made  to the  information  herein;  these  changes  will  be  
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incorporated  in  new  editions  of the  publication.  IBM  may  make  improvements  

and/or  changes  in  the  product(s)  and/or  the  program(s)  described  in  this  

publication  at  any  time  without  notice.  

IBM  may  not  offer  the  products,  services,  or  features  discussed  in  this  document  in 

other  countries.  Consult  your  local  IBM  representative  for  information  on  the  

products  and  services  currently  available  in  your  area.  Any  reference  to  an  IBM  

product,  program,  or  service  is not  intended  to  state  or  imply  that  only  that  IBM  

product,  program,  or  service  may  be  used.  Any  functionally  equivalent  product,  

program,  or  service  that  does  not  infringe  any  IBM  intellectual  property  right  may  

be  used  instead.  However,  it  is the  user’s  responsibility  to  evaluate  and  verify  the  

operation  of  any  non-IBM  product,  program,  or  service.  

IBM  may  use  or  distribute  any  of  the  information  you  supply  in any  way  it 

believes  appropriate  without  incurring  any  obligation  to you.  

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  

Dept.  LRAS/Bldg.  003  

11400  Burnet  Road  

Austin,  TX  78758-3498  

U.S.A.  

Such  information  may  be  available,  subject  to  appropriate  terms  and  conditions,  

including  in  some  cases,  payment  of a fee.  

The  licensed  program  described  in  this  document  and  all  licensed  material  

available  for  it are  provided  by  IBM  under  terms  of the  IBM  Customer  Agreement,  

IBM  International  Program  License  Agreement  or any  equivalent  agreement  

between  us.  

Any  performance  data  contained  herein  was  determined  in  a controlled  

environment.  Therefore,  the  results  obtained  in other  operating  environments  may  

vary  significantly.  Some  measurements  may  have  been  made  on  development-level  

systems  and  there  is no  guarantee  that  these  measurements  will  be  the  same  on  

generally  available  systems.  

Furthermore,  some  measurements  may  have  been  estimated  through  extrapolation.  

Actual  results  may  vary.  Users  of  this  document  should  verify  the  applicable  data  

for  their  specific  environment.  

Information  concerning  non-IBM  products  was  obtained  from  the  suppliers  of 

those  products,  their  published  announcements  or  other  publicly  available  sources.  

IBM  has  not  tested  those  products  and  cannot  confirm  the  accuracy  of  

performance,  compatibility  or  any  other  claims  related  to non-IBM  products.  

Questions  on  the  capabilities  of  non-IBM  products  should  be  addressed  to  the  

suppliers  of those  products.  
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All  statements  regarding  IBM’s  future  direction  or  intent  are  subject  to change  or  

withdrawal  without  notice,  and  represent  goals  and  objectives  only.  

This  information  is  for  planning  purposes  only.  The  information  herein  is subject  to 

change  before  the  products  described  become  available.  

Trademarks 

The  following  terms  are  trademarks  of International  Business  Machines  

Corporation  in  the  United  States,  other  countries,  or  both:  

IBM  

Power  

System  p 

Adobe,  Acrobat  , Portable  Document  Format  (PDF),  and  PostScript  are  either  

registered  trademarks  or trademarks  of Adobe  Systems  Incorporated  in  the  United  

States,  other  countries,  or  both.  

Java  and  all  Java-based  trademarks  are  trademarks  of  Sun  Microsystems,  Inc.  in the  

United  States,  other  countries,  or  both.  

Linux  is  a registered  trademark  of  Linus  Torvalds  in  the  United  States,  other  

countries,  or  both.  

Red  Hat,  the  Red  Hat  Shadow  Man  logo,  and  all  Red  Hat-based  trademarks  and  

logos  are  trademarks  or  registered  trademarks  of Red  Hat,  Inc.,  in  the  United  

States  and  other  countries.  

Other  company,  product,  or  service  names  may  be  the  trademarks  or  service  marks  

of  others.  
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