
Express Runtime

Getting  Started Guide  for  Developing 

Solutions  for  Deployment  

Version 2.1.1 

   

���





Express Runtime

Getting  Started Guide  for  Developing 

Solutions  for  Deployment  

Version 2.1.1 

   

���



Note 

Before  using this information  and the product it supports, read the information  in “Notices,”  on page 27.

Second  Edition  (November  2005)  

This  edition  applies  to version  2, release  1, modification  1 of IBM  Express  Runtime  (product  number  5724-J10)  and  

to  all subsequent  releases  and  modifications  until  otherwise  indicated  in new  editions.  

© Copyright  International  Business  Machines  Corporation  2003,  2005.  All rights  reserved.  

US  Government  Users  Restricted  Rights  – Use,  duplication  or disclosure  restricted  by GSA  ADP  Schedule  Contract  

with  IBM  Corp.

 



Contents  

Chapter 1. About this document  . . . . 1 

Who  might  use  this  information   . . . . . . . . 1 

Chapter 2. Introduction to Express 

Runtime . . . . . . . . . . . . . . . 3 

Express  Runtime  typical  user  roles   . . . . . . . 3 

Express  Runtime  middleware  components   . . . . 4 

Express  Runtime  application  development  toolkit   . . 4 

Express  Runtime  solution  assembly  toolkit   . . . . 4 

Express  Runtime  developer   . . . . . . . . 5 

Solution  launcher  . . . . . . . . . . . . 5 

Deployment  wizard   . . . . . . . . . . . 5 

IBM  Installation  Agent   . . . . . . . . . . 5 

Express  Runtime  system  management  components   . 6 

Express  Runtime  console   . . . . . . . . . 6 

Chapter 3. Installing Express Runtime . . 7 

Express  Runtime  system  requirements  . . . . . . 7 

Supported  IBM  Installation  Agent  operating  systems  14 

Installing  Express  Runtime  and  the  IBM  Installation  

Agent   . . . . . . . . . . . . . . . . 15  

Chapter 4. Using Express Runtime . . . 17 

Developing  a solution   . . . . . . . . . . . 17  

Testing a solution   . . . . . . . . . . . . 17  

Distributing  a solution  . . . . . . . . . . . 18 

Deploying  a solution   . . . . . . . . . . . 18 

Chapter 5. Other documentation 

available  . . . . . . . . . . . . . . 19 

Chapter 6. Troubleshooting  . . . . . . 21 

Chapter 7. Accessibility  . . . . . . . 23 

Chapter 8. Trademarks  . . . . . . . . 25 

Appendix. Notices . . . . . . . . . . 27

 

© Copyright  IBM Corp. 2003, 2005 iii



iv Express  Runtime:  Getting  Started  Guide  for Developing  Solutions  for Deployment



Chapter  1.  About  this  document  

The  Getting  Started  Guide  for  Developing  a Solution  for  Deploymentdescribes  

IBM® Express  Runtime.  

This  document  provides  basic  information  to  help  you  understand  the  benefits  of  

using  Express  Runtime  and  the  process  for  using  it effectively.  For  detailed  

information,  refer  to  the  Express  Runtime  InfoCenter.  

This  document  provides  overview  information  on  the  following  tasks:  

v   Introducing  Express  Runtime  

v   Installing  Express  Runtime  

v   Using  Express  Runtime  

v   Finding  more  information

Who might use this information 

This  document  is  intended  for  business  partners  who  plan  to use  Express  Runtime  

to  create,  configure,  and  deploy  solutions  containing  IBM  middleware.  It assumes  

you  have  no  previous  experience  with  Express  Runtime.  

This  document  provides  a description  of basic  processes  necessary  to  use  Express  

Runtime  effectively.  After  reading  this  document,  you  can  use  the  more  detailed  

information  sources  as  a step-by-step  guide  for  creating,  configuring,  and  

deploying  Express  Runtime  solutions.  

This  document  provides  an  overview  of the  following  topics:  

v   The  value  of  using  Express  Runtime  

v   Tools  and  components  included  with  Express  Runtime  

v   User  roles  typically  required  to use  Express  Runtime  

v   Process  for  developing  an  Express  Runtime  solution  

v   Options  for  deploying  an  Express  Runtime  solution  

v   Finding  more  detailed  information
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Chapter  2.  Introduction  to Express  Runtime  

Total  business  solutions  for  mid-sized  company  customers  usually  involve  multiple  

products  that  work  and  share  data  together.  These  solutions  often  depend  on  

middleware,  such  as a Web server,  a database,  and  an  application  server.  Express  

Runtime  offers  a cohesive  set  of middleware  components,  as  a single  offering,  that  

you  can  bundle  with  custom  applications.  It also  provides  an  easy  method  for  

integrating  custom  applications  with  the  middleware  components  to  deliver  a total  

business  solution  to  end  users  as a single  package.  

When  you  provide  a total  business  solution  to  end  users  as  a single  package,  you  

simplify  the  process  of  deploying  a solution  and  guarantee  that  a solution  is 

configured  correctly.  Using  Express  Runtime,  you  specify  configuration  parameters  

during  solution  creation,  which  later  prevent  end  users  from  installing  a solution  

incorrectly.  You also  have  the  ability  to  provide  a solution  directly  to  end  users  for  

installation  as  needed,  without  requiring  further  assistance  for  configuration  or  

integration.  Express  Runtime  greatly  reduces  the  complexity  and  time  required  to  

deploy  a total  business  solution  to  mid-sized  company  customers.  

This  chapter  provides  information  on  the  tools  included  with  Express  Runtime  that  

help  you  create  total  business  solutions.  The  chapter  covers:  

v   Express  Runtime  user  roles  

v   Express  Runtime  middleware  components  

v   Express  Runtime  application  development  toolkit  

v   Express  Runtime  solution  assembly  toolkit  

v   Express  Runtime  system  management  components

Express Runtime typical user roles 

Using  Express  Runtime  effectively  to create,  configure,  and  deploy  total  business  

solutions  requires  several  core  skills.  A user  role  defines  a set  of  the  core  skills  

required  to  perform  a specific  activity.  Express  Runtime  users  can  be  described  by  

four  user  roles.  One  person  might  complete  the  tasks  of  multiple  user  roles,  but  

each  user  role  must  have  at least  one  person  capable  of completing  its  necessary  

tasks.  You need  to  identify  people  to take  on  the  following  user  roles:  

Application  developer  

The  application  developer  creates  the  business  partner  application.  

Solution  developer  

The  solution  developer  builds  Express  Runtime  solutions  to  integrate  the  

installation  and  configuration  of applications  with  selected  middleware.  

The  solution  developer  should  be  familiar  with  Java™ and  XML.  

Solution  distributor  

The  solution  distributor  distributes  solutions  to  customers.  

End  User  

The  end  user  completes  the  deployment  of a solution  and  might  perform  

solution  maintenance  and  administrative  tasks.
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Express Runtime middleware components 

As  a business  partner,  you  create  custom  applications  that  meet  the  specific  needs  

of  mid-sized  company  customers.  To create  a total  business  solution,  you  need  to  

provide  the  middleware  that  these  applications  depend  on  to  share  data.  Express  

Runtime  offers  a cohesive  set  of  middleware  components  that  you  can  bundle  with  

custom  applications  to  deliver  a total  business  solution  to  end  users.  

Express  Runtime  includes  the  following  middleware  components  that  you  can  

install  as  part  of  a solution:  

IBM  DB2  Universal  Database™ Express  Edition  for  Windows® and  Linux™ (the  

OS/400® or  i5/OS™ database  is  embedded  in  the  operating  system)  

Designed  for  small  and  medium  business  needs,  DB2® UDB  Express  

features  self-tuning,  self-managing,  self-configuring  capabilities  that  

increase  reliability  while  reducing  complexity  and  required  skills.  

Informix® Dynamic  Server  - Express  

Informix  Dynamic  Server  is an  extensible  object-relational  database.  

Informix  Dynamic  Server  supports  on-demand  computing,  WebSphere®, 

and  OLTP and  OLAP  data  management  applications  in the  SQL,  Dynamic  

SQL,  C++,  and  Java  language.  

IBM  WebSphere  Application  Server  – Express  (server  only)  

IBM  WebSphere  Application  Server  – Express  helps  you  develop,  deploy,  

and  manage  static  and  dynamic  Web sites  with  wizards  and  templates  that  

actually  generate  code  for  you.  You an  view  information  in  databases,  

perform  updates,  and  create  and  use  Web services.  

IBM  HTTP  Server  for  Windows,  Linux,  and  OS/400  or  i5/OS  

The  foundation  of any  e-business  application  is the  Web server.  The  IBM  

HTTP  Server  provides  support  for  SSL  secure  connections,  a fast  response  

cache  accelerator,  and  an  administration  server  that  helps  to administer  

and  configure  itself.

Express Runtime application development toolkit 

The  application  developer  creates  business  partner  applications  to  address  the  

specific  needs  of  mid-sized  company  customers.  The  application  developer  might  

find  the  tools  included  with  the  Express  Runtime  application  development  toolkit  

beneficial.  . The  Express  Runtime  application  development  toolkit  includes  the  

following:  

v   Rational® Developer  for  the  Web 

v   IBM  WebSphere  Application  Server  tooling  with  development  samples  

v   IBM  DB2  tooling  with  development  samples  

For  more  information  on  the  tooling,  see  the  Express  Runtime  InfoCenter.  

Express Runtime solution assembly toolkit 

The  solution  assembly  toolkit  is the  heart  of  Express  Runtime  and  is used  by  the  

solution  developer,  solution  distributor,  and  end  user. The  solution  assembly  

toolkit  helps  you  create  Express  Runtime  solutions,  deploy  solutions  to  end  users,  

and  provide  a simple  method  for  helping  end  users  to deploy  solutions  

themselves.  The  following  tools  are  included  with  the  Express  Runtime  installation  

as  part  of  the  solution  assembly  toolkit:  

v   Express  Runtime  developer  
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v   Solution  launcher  

v   Deployment  wizard  

v   IBM  Installation  Agent

Express Runtime developer 

The  Express  Runtime  developer  is an  Eclipse-based  plug-in  that  provides  a 

standard  platform  for  solution  development.  To create  Express  Runtime  solutions,  

you  must  develop  or  modify  existing  wrappers.  A  wrapper  is  an  XML  definition  of 

an  application  or  solution.  The  Express  Runtime  developer  includes  custom  editors  

that  help  you  assemble  solutions  quickly  and  easily.  The  custom  editors  

automatically  generate  necessary  XML  wrappers  as  you  provide  simple  

information  about  applications  and  solutions.  

Express  Runtime  also  includes  sample  application  and  solution  wrappers  for  use  

with  the  Express  Runtime  developer.  You can  edit  existing  wrappers  and  create  

new  wrappers  to  deliver  tailored  solutions  to  customers.  

Solution launcher 

The  solution  launcher  is a utility  that  helps  you  start  the  deployment  wizard  and  

deploy  a solution  directly  from  a CD  or  DVD.  With  a solution  launcher  image,  you  

can  give  your  solution  directly  to  end  users  for  easy  installation.  Creating  a 

solution  launcher  image  is simple.  The  image  can  be  created  by  an  export  wizard  

within  the  Express  Runtime  developer.  The  solution  developer  should  complete  the  

creation  and  testing  of your  solution.  Then,  export  a completed  solution  as  a 

solution  launcher  image.  With  the  image  exported,  the  solution  distributor  can  use  

media  burning  software  to create  CDs  or  DVDs  of  a solution  for  distribution  to 

end  users.  

Deployment wizard 

The  deployment  wizard  is an  easy-to-use  tool  for  deploying  solutions.  It can  be  

used  by  solution  distributors  and  end  users.  End  users  can  use  solution  launcher  

image  CDs  or  DVDs  to  automatically  start  the  deployment  wizard.  With  the  

deployment  wizard  started,  the  end  customer  is guided  through  the  deployment  of 

your  solution.  A  solution  developer  can  choose  to  expose  as  much  or  as  little  of the  

configuration  information  of a solution  as  you  believe  necessary  for  end  users.  By  

limiting  the  configuration  information,  the  solution  is installed  with  the  

configuration  that  optimizes  the  performance  of the  solution  and  provides  the  

necessary  security  to  run according  to  your  recommendations.  

The  deployment  wizard  enables  the  deployment  of solutions  either  locally  or  

remotely  and  provides  help  with  the  following  tasks:  

v   Selecting  tasks  to deploy  

v   Specifying  target  computers  for  each  task  

v   Configuring  deployment  parameters  for  each  task  

v   Reviewing  task  summary  information  

v   Deploying  one  or  more  tasks  

v   Monitoring  deployment  status

IBM Installation Agent 

The  IBM  Installation  Agent  enables  solutions  to be  installed  on  target  computers.  

Each  target  computer,  with  the  exception  of localhost,  must  have  an  IBM  

Installation  Agent  installed  and  running  before  deployments  to  the  target  computer  
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can  begin.  The  deployment  wizard  communicates  with  the  target  computer  

through  the  IBM  Installation  Agent.  More  information  on  the  installation  agent  is  

available  in  the  IBM  Installation  Agent  InfoCenter.  

Express Runtime system management components 

The  end  user  can  maintain  and  perform  administrative  tasks  on  the  middleware  

components  installed  as  part  of  a solution.  Express  Runtime  offers  a system  

management  component  for  performing  routine  maintenance  and  administrative  

tasks  on  the  middleware  components.  

Express Runtime console 

The  Express  Runtime  console  helps  end  customer  manage  servers  on  multiple  

platforms  from  a single  Web-based  location.  It  provides  a simple  method  for  

performing  administrative  tasks  on  servers  hosting  Express  Runtime  middleware  

components  with  a consistent  user  interface.  Using  the  Express  Runtime  console,  

you  can  perform  the  following  tasks:  

v   Managing  the  Express  Runtime  middleware  

v   Common  logging  for  Express  Runtime  middleware  components  for  a single,  

integrated  point  of  problem  determination  for  all  the  software  components  in a 

middleware  solution  for  improved  troubleshooting  

v   Performing  frequent  administrative  tasks  

v   Customizing  tasks  to an  individual‘s  user  role

To  use  the  Express  Runtime  console,  you  deploy  the  console  to  target  computers,  

just  like  the  IBM  middleware  components.  The  deployment  installs  the  console  

software,  and  you  refer  to  the  Express  Runtime  console  documentation  for  

instructions  on  how  to  configure  the  console  to monitor  and  administer  other  

software.  
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Chapter  3.  Installing  Express  Runtime  

Express  Runtime  supports  multiple  platforms  for  development  and  deployment.  

Before  installing  Express  Runtime,  you  should  verify  that  the  computer  where  you  

plan  to  install  Express  Runtime,  and  all  computers  that  you  plan  to deploy  a 

solution  to  remotely,  meet  the  minimum  system  requirements.  

This  chapter  includes  the  following  information:  

v   System  requirements  for  Express  Runtime  development  

v   Supported  operating  systems  for  Express  Runtime  development  

v   Supported  operating  systems  for  Express  Runtime  deployment  

v   Installing  Express  Runtime

Express Runtime system requirements 

This  topic  lists  the  hardware  and  software  prerequisites  for  installing  and  using  

Express  Runtime.  

Operating system support 

The  following  tables  show  which  specific  operating  systems  are  supported  for  each  

basic  platform  type:  

Windows  

 

Operating  System  

Development  or 

Deployment  Deployable  as Target  OS?  

Windows  XP  Professional  SP™ 2 both  No 

Note:  Informix  Dynamic  Server  is 

the  only  Express  Runtime  

middleware  that  supports  

Windows  XP  Professional  SP  2. 

Windows  2000  Server  SP 4 both  Yes 

Windows  2000  Advanced  Server  SP 

4 

both  Yes 

Windows  2000  Professional  SP 3 both  Yes 

Windows  Server  2003,  Standard  

Edition  SP  1 

both  Yes 

Windows  Server  2003,  Enterprise  

Edition  SP  1 

both  Yes

  

Linux  (Intel® Pentium® or  equivalent  platforms  only)  

 

Operating  System  

Development  or 

Deployment  Deployable  as Target  OS?  

Red  Flag  Advanced  Server  4.1 deployment  only  Yes 

Red  Hat  Enterprise  Linux  3.0 

WS/AS/ES  

both  Yes 

Red  Hat  Enterprise  Linux  4.0 

WS/AS/ES  

deployment  only  Yes 

SUSE  LINUX  Enterprise  Server  8.0 deployment  only  Yes 
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Operating  System  

Development  or  

Deployment  Deployable  as  Target  OS?  

Note:  Informix  Dynamic  Server  is 

not  supported  on  SUSE  LINUX  

Enterprise  Server  8.0  

SUSE  LINUX  Enterprise  Server  9.0 both  Yes
  

Linux  (IBM  POWER5™ processor-based  technology  systems  only)  

 

Operating  System  

Development  or  

Deployment  Deployable  as  Target  OS?  

Linux  on  POWER™ 

(using  

SUSE  LINUX  

Enterprise  Server  9.0  

Red  Hat  Enterprise  

Linux  AS  3.0  

Red  Hat  Enterprise  

Linux  AS  4.0  

deployment  only  Yes 

AIX  5.3  neither  Yes
  

OS/400  

 

Operating  System  

Development  or  

Deployment  Deployable  as  Target  OS?  

V5R2  neither  Yes
  

i5/OS1 

 

Operating  System  

Development  or  

Deployment  Deployable  as  Target  OS?  

V5R3  and  V5R3M5  neither  Yes
  

Windows development requirements 

v   A minimum  of 1 GB  of  memory.  Additional  memory  might  be  required  if 

middleware  is  installed  on  the  same  computer.  Refer  to  the  middleware  specific  

requirements  for  more  details  

v   At  minimum,  an  Intel  Pentium  or  equivalent  processor  with  a minimum  clock  

speed  of  600  MHz.  A  Pentium  or  equivalent  class  processor  with  a minimum  

clock  speed  of  1.2  GHz  recommended.  

v   The  following  network  support  must  be  configured  when  deploying  solutions  to 

network-attached  target  computers:  

–   TCP/IP  

–   DNS
v   A local  area  network  (LAN)  connection.  

v   An  SVGA  monitor  with  a minimum  1024  x  768  video  resolution  configured  to  

display  a minimum  color  depth  of 256  colors.  

v   One  of  the  following  Web browsers:  

–   Internet  Explorer  6.0  SP1  + 

1. The OS/400 operating  system is known  as the i5/OS  operating  system beginning  with V5R3. 
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–   Mozilla  1.7  

–   Firefox  1.0
v    Approximately  19  GB  of disk  space  to install  and  run Express  Runtime  (9 GB  of  

the  19  GB  is temporary  space  used  during  the  installation).  

v   Administrative  authority  (required  for  product  installation  and  uninstallation).  

v   Eclipse  versions  supported  (IBM  JRE  1.4.2.1  required)  - based  on  the  following:  

–   IES  - Eclipse  Full  SDK  - 3.0.1  

–   eclipse.org  - Eclipse  SDK  - 3.0.1

Linux development requirements 

v   A  minimum  of  1 GB  of memory.  Additional  memory  might  be  required  if 

middleware  is installed  on  the  same  computer.  Refer  to  the  middleware  specific  

requirements  for  more  details  

v   At  minimum,  an  Intel  Pentium  or  equivalent  processor  with  a minimum  clock  

speed  of  600  MHz.  A Pentium  or  equivalent  class  processor  with  a minimum  

clock  speed  of  1.2  GHz  recommended.  

v   The  following  network  support  must  be  configured  when  deploying  solutions  to  

network-attached  target  computers:  

–   TCP/IP  

–   DNS
v   A  local  area  network  (LAN)  connection.  

v   An  SVGA  monitor  with  a minimum  1024  x 768  video  resolution  configured  to 

display  a minimum  color  depth  of  256  colors.  

v   Any  Linux  supported  video  card  that  supports  the  resolution  requirements.  

v   One  of  the  following  Web browsers:  

–   Mozilla  1.7  

–   Firefox  1.0
v    Approximately  19  GB  of disk  space  to install  and  run Express  Runtime  (9GB  of 

the  19GB  is temporary  space  used  during  the  installation).  

v   Administrative  authority  (required  for  product  installation  and  uninstallation).  

v   The  32  bit  version  of  the  compat-libstdc  rpm  package.  

v   Eclipse  versions  supported  (IBM  JRE  1.4.2.1  required)  - based  on  the  following:  

–   IES  - Eclipse  Full  SDK  - 3.0.1  

–   eclipse.org  - Eclipse  SDK  - 3.0.1

Windows deployment server requirements 

v   A  minimum  of  512  MB  of  memory;  1 GB  recommended.  Additional  memory  

might  be  required  if middleware  is installed  on  the  same  computer.  Refer  to  the  

middleware  specific  requirements  for  more  details.  

v   At  minimum,  an  Intel  Pentium  or  equivalent  processor  with  a minimum  clock  

speed  of  600  MHz.  A Pentium  or  equivalent  class  processor  with  a minimum  

clock  speed  of  1.2  GHz  recommended.  

v   The  following  network  support  must  be  configured  when  deploying  solutions  to  

network-attached  target  computers:  

–   TCP/IP  

–   DNS
v   A  local  area  network  (LAN)  connection.  
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v   An  SVGA  monitor  with  a minimum  1024  x  768  video  resolution  configured  to  

display  a minimum  color  depth  of 256  colors.  

v   One  of  the  following  Web browsers:  

–   Internet  Explorer  6.0  SP1  + 

–   Mozilla  1.7  

–   Firefox  1.0
v   Approximately  14  GB  of  disk  space  to  install  and  run Express  Runtime  (7 GB  of 

the  14  GB  is  temporary  space  used  during  the  installation).  

v   Administrative  authority  (required  for  product  installation  and  uninstallation).

Linux deployment server requirements 

v   A minimum  of 512  MB  of  memory;  1 GB  recommended.  Additional  memory  

might  be  required  if middleware  is installed  on  the  same  computer.  Refer  to the  

middleware  specific  requirements  for  more  details.  

v   At  minimum,  an  Intel  Pentium  or  equivalent  processor  with  a minimum  clock  

speed  of  600  MHz.  A  Pentium  or  equivalent  class  processor  with  a minimum  

clock  speed  of  1.2  GHz  recommended.  

v   The  following  network  support  must  be  configured  when  deploying  solutions  to 

network-attached  target  computers:  

–   TCP/IP  

–   DNS
v   A local  area  network  (LAN)  connection.  

v   An  SVGA  monitor  with  a minimum  1024  x  768  video  resolution  configured  to  

display  a minimum  color  depth  of 256  colors.  

v   Any  Linux  supported  video  card  that  supports  the  resolution  requirements.  

v   One  of  the  following  Web browsers:  

–   Mozilla  1.7  

–   Firefox  1.0
v   Approximately  14  GB  of  disk  space  to  install  and  run Express  Runtime  (7 GB  of 

the  14  GB  is  temporary  space  used  during  the  installation).  

v   Administrative  authority  (required  for  product  installation  and  uninstallation).  

v   The  32  bit  version  of  the  compat-libstdc  rpm  package  is required.

Linux on IBM POWER deployment server requirements 

v   2 GB  of  memory.  

v   A RS64-IV  processor  with  a minimum  clock  speed  of 600  MHz.  

v   The  following  network  support  must  be  configured  when  deploying  solutions  to 

network-attached  target  computers:  

–   TCP/IP  

–   DNS
v   A local  area  network  (LAN)  connection.  

v   An  SVGA  monitor  with  a minimum  1024  x  768  video  resolution  configured  to  

display  a minimum  color  depth  of 256  colors.  

v   Any  Linux  supported  video  card  that  supports  the  resolution  requirements.  

v   One  of  the  following  Web browsers:  

–   Mozilla  1.7  

–   Firefox  1.0
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v   Approximately  14  GB  of disk  space  to install  and  run Express  Runtime  (7GB  of 

the  14GB  is temporary  space  used  during  the  installation).  

v   Administrative  authority  (required  for  product  installation  and  uninstallation).  

v   The  32  bit  version  of  the  compat-libstdc  rpm  package  is required.

Windows deployment target requirements 

v   A  minimum  of  512  MB  of  memory;  1 GB  recommended.  Additional  memory  

might  be  required  if middleware  is installed  on  the  same  computer.  Refer  to  the  

middleware  specific  requirements  for  more  details.  

v   At  minimum,  an  Intel  Pentium  or  equivalent  processor  with  a minimum  clock  

speed  of  600  MHz.  A Pentium  or  equivalent  class  processor  with  a minimum  

clock  speed  of  1.2  GHz  recommended.  

v   The  following  network  support  must  be  configured  when  deploying  solutions  to  

network-attached  target  computers:  

–   TCP/IP  

–   DNS
v   A  local  area  network  (LAN)  connection.  

v   An  SVGA  monitor  with  a minimum  1024  x 768  video  resolution  configured  to 

display  a minimum  color  depth  of  256  colors.  

v   One  of  the  following  Web browsers:  

–   Internet  Explorer  6.0  SP1  + 

–   Mozilla  1.7  

–   Firefox  1.0
v    Approximately  150  MB  of disk  space  to  install  and  run the  IBM  Installation  

Agent  (75  MB  of  the  150  MB  is temporary  space  used  during  the  installation).  

v   Administrative  authority  (required  for  product  installation  and  uninstallation).

Linux deployment target requirements 

v   A  minimum  of  512  MB  of  memory;  1 GB  recommended.  Additional  memory  

might  be  required  if middleware  is installed  on  the  same  computer.  Refer  to  the  

middleware  specific  requirements  for  more  details.  

v   At  minimum,  an  Intel  Pentium  or  equivalent  processor  with  a minimum  clock  

speed  of  600  MHz.  A Pentium  or  equivalent  class  processor  with  a minimum  

clock  speed  of  1.2  GHz  recommended.  

v   The  following  network  support  must  be  configured  when  deploying  solutions  to  

network-attached  target  computers:  

–   TCP/IP  

–   DNS
v   A  local  area  network  (LAN)  connection.  

v   An  SVGA  monitor  with  a minimum  1024  x 768  video  resolution  configured  to 

display  a minimum  color  depth  of  256  colors.  

v   Any  Linux  supported  video  card  that  supports  the  resolution  requirements  

v   One  of  the  following  Web browsers:  

–   Mozilla  1.7  

–   Firefox  1.0
v    Approximately  160  MB  of disk  space  to  install  and  run the  IBM  Installation  

Agent  (80  MB  of  the  160  MB  is temporary  space  used  during  the  installation).  

v   Administrative  authority  (required  for  product  installation  and  uninstallation).  

v   The  32  bit  version  of  the  compat-libstdc  rpm  package  is required.
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Linux on IBM POWER deployment target requirements 

v   1 GB  of  memory;  1.5  GB  recommended.  Additional  memory  might  be  required  if 

middleware  is  installed  on  the  same  computer.  Refer  to  the  middleware  specific  

requirements  for  more  details.  

v   A RS64-IV  processor  with  a minimum  clock  speed  of 600  MHz.  

v   The  following  network  support  must  be  configured  when  deploying  solutions  to 

network-attached  target  computers:  

–   TCP/IP  

–   DNS
v   A local  area  network  (LAN)  connection.  

v   An  SVGA  monitor  with  a minimum  1024  x  768  video  resolution  configured  to  

display  a minimum  color  depth  of 256  colors.  

v   Any  Linux  supported  video  card  that  supports  the  resolution  requirements.  

v   One  of  the  following  Web browsers:  

–   Mozilla  1.7  

–   Firefox  1.0
v   Approximately  160  MB  of  disk  space  to install  and  run the  IBM  Installation  

Agent  (80  MB  of  the  160  MB  is temporary  space  used  during  the  installation).  

v   Administrative  authority  (required  for  product  installation  and  uninstallation).  

v   The  32  and  64  bit  versions  of the  compat-libstdc  rpm  package  is required.

AIX® deployment target requirements 

v   1 GB  of  memory.  Additional  memory  might  be  required  if middleware  is 

installed  on  the  same  computer.  Refer  to  the  middleware  specific  requirements  

for  more  details.  

v   An  IBM® POWER3™-II  processor  with  a minimum  clock  speed  of  400® MHz.  

v   A monitor  with  a minimum  1024  x 768  video  resolution  configured  to  display  a 

minimum  color  depth  of 256  colors  (only  required  for  GUI-based  tasks,  such  as  

interactive  installation;  not  needed  for  silent  installation  or  command-line  

functions).  

v   The  following  network  support,  which  must  be  configured:  

–   TCP/IP  

–   DNS
v   A local  area  network  (LAN)  connection.  

v   Mozilla  1.7  Web browser  

v   Approximately  75  MB  of disk  space  to install  the  IBM  Installation  Agent,  plus  75 

MB  available  in  the  system  temporary  folder.  Additional  space  is  required  to  

deploy  and  run each  application  that  you  install  on  a target  computer.

i5/OS and OS/400 deployment target requirements 

v   OS/400  V5R2  (5722SS1)  or  i5/OS  V5R3  (5722SS1)  or  i5/OS  V5R3M5  (5722SS1)  

–   For  V5R2,  SF99520  Cumulative  PTF  pack  and  SF99169  Java  Group  PTF  

–   For  V5R3Mx,  SF99530  Cumulative  PTF  pack  and  SF99269  Java  Group  PTF
v    Host  Servers  (5722SS1,  option  12)  

v   QShell  (5722SS1,  option  30)  - 

v   Java  Developer  Kit  1.4  (5722JV1,  option  6)  

v   Crypto  Access  Provider  128-bit  (5722AC3)  

v   XML  Toolkit  (5733XT1)  
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v   The  most  recent  WebSphere  version  6 group  and  cumulative  PTFs  

v   The  following  network  support  must  be  configured:  

–   TCP/IP  

–   DNS
v   A  local  area  network  (LAN)  connection.  

v   Approximately  20  MB  of  disk  space  to  install  and  run the  IBM  Installation  Agent  

(an  additional  80  MB  require  temporary  space  used  during  the  installation).  

v   Administrative  authority  (required  for  product  installation  and  uninstallation).

Middleware requirements 

DB2 UDB - Express 8.2 FP3 

The  hardware  and  software  requirements  are  provided  in the  DB2  UDB  - Express  

InfoCenter:  

http://publib.boulder.ibm.com/infocenter/db2help/index.jsp  

Informix Dynamic Server - Express TC3E for Windows and 

Informix Dynamic Server UC3E for Linux 

The  hardware  and  software  requirements  are  provided  in the  Informix  Dynamic  

Server  InfoCenter:  

http://publib.boulder.ibm.com/infocenter/ids9help/index.jsp  

For  Linux  platforms,  the  following  prerequisite  RPM  packages  are  required:  

v   libstdc++-3.*  

v   pam-0.75*  

v   libgcc-3.2*  

v   glibc-2.3.*  

v   ncurses-5.*

For  Linux  platforms,  the  following  are  required  for  Informix  Storage  Manager:  

v   glibc-devel-2.3.*  

v   pdksh*

For  Linux  platforms,  the  following  are  require  to  use  optional  graphical  tools:  

v   openmotif-2.2*  

v   XFree86-libs-4.*  (xorg-x11-libs-6.8.1  on  Red  Hat  Enterprise  Linux  4.0)

Note:  * = the  build  number  is irrelevant.  

If  Informix  Dynamic  Server  is to  be  used  on  Windows  platforms,  the  drive  where  

Informix  Dynamic  Server  is to  be  installed  must  be  formatted  as NTFS.  

WebSphere Application Server - Express 6.0.2 

The  hardware  and  software  requirements  are  provided  in the  WebSphere  

Application  Server  - Express  InfoCenter:  

http://publib.boulder.ibm.com/infocenter/wasinfo/v6r0/index.jsp  
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IBM HTTP Server 

The  hardware  and  software  requirements  are  provided  in  the  WebSphere  

Application  Server  - Express  InfoCenter:  

http://publib.boulder.ibm.com/infocenter/wasinfo/v6r0/index.jsp  

Rational Web Developer 6.0 

The  hardware  and  software  requirements  are  provided  in  the  Rational  Web 

Developer  InfoCenter:  

http://www.ibm.com/software/awdtools/developer/web/sysreq/  

Note:  for  Linux  platforms,  Rational  Web Developer  requires  that  Mozilla  1.4  be  

installed  before  it can  be  run. 

Express Runtime console 

The  hardware  and  software  requirements  are  provided  in  the  Express  Runtime  

console  InfoCenter:  

http://publib.boulder.ibm.com/infocenter/iru21inf/index.jsp  

Supported IBM Installation Agent operating systems 

You must  install  the  IBM  Installation  Agent  on  all  computers  that  you  plan  to 

deploy  to  remotely.  Using  the  table  below,  verify  that  all  computers  you  plan  to 

deploy  to  remotely  use  a supported  IBM  Installation  Agent  operating  system.  

 Table 1. 

Platform  Deployment  targets  

AIX  5.3  Yes 

OS/400  V5R2  & V5R3  Yes 

Red  Hat  Linux  3.0  - Red  Hat  Enterprise  

Linux  

Yes 

SUSE  LINUX  9.0  - SUSE  LINUX  Enterprise  

Server  

Yes 

SUSE  LINUX  8.0  - SUSE  LINUX  Enterprise  Server  Yes 

Note:  Informix  Dynamic  Server  is not  

supported  on  SUSE  LINUX  Enterprise  Server  

8.0  

LINUX  on  POWER  Yes 

(using  SUSE  LINUX  Enterprise  Server  9.0, 

Red  Hat  Enterprise  Linux  AS  3.0,  Red  Hat  

Enterprise  Linux  AS  4.0)  

RedFlag  AS  4.1  Linux  Yes 

Windows  2000  Server  or Advanced  Server  

w/SP4+  

Yes 

Windows  2003  Server  Standard  and  

Enterprise  w/SP1+  

Yes 
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Table 1. (continued)  

Platform  Deployment  targets  

Windows  XP  Professional  w/SP2+  Yes 

Note:  With  the  exception  of Informix  

Dynamic  Server,  no  Express  Runtime  

middleware  supports  Windows  XP 

Professional  w/SP2  

Windows  2000  Professional  w/SP3+  Yes
  

Installing Express Runtime and the IBM Installation Agent 

This  section  provides  basic  information  on  installing  Express  Runtime  and  the  IBM  

Installation  Agent.  The  solution  developer  should  install  Express  Runtime.  You 

might  also  choose  to  install  only  the  deployment  wizard  on  a computer  that  you  

plan  to  use  for  initiating  deployments.  You need  to  install  the  IBM  Installation  

Agent  on  all  computers  that  you  plan  to  deploy  to  remotely.  

Installing Express Runtime on the staging server 

Begin  the  installation  of Express  Runtime  from  the  Express  Runtime  launch  pad  

panel.  The  launch  pad  automatically  starts  from  the  Express  Runtime  installation  

CD  or  DVD.  If  you  are  deploying  from  a network  location,  or  the  launch  pad  does  

not  automatically  start,  start  it by  using  launchpad.exe  on  Windows  or  the  

launchpad.sh  on  Linux.  

The  launch  pad  provides  controls  for  performing  the  following  tasks:  

v   Viewing  release  information  

v    Viewing  prerequisite  information  

v    Viewing  migration  information  

v    Installing  Express  Runtime  

For  more  information  on  installing  Express  Runtime,  consult  the  Express  Runtime  

InfoCenter.  

Installing the IBM Installation Agent on a target computer 

You should  install  the  IBM  Installation  Agent  on  each  target  computer  that  you  

plan  to  deploy  to  remotely.  Begin  the  installation  of  the  IBM  Installation  Agent  

from  the  IBM  Installation  Agent  launch  pad.  The  launch  pad  automatically  starts  

from  the  installation  CD.  If  you  are  deploying  from  a network  location,  or  the  

launch  pad  does  not  automatically  start,  start  it by  using  theIIA_<OS>Launchpad  

program,  where  <OS>  is the  operating  system  of the  computer  where  you  are  

installing  the  installation  agent.  

The  IBM  Installation  Agent  launch  pad  provides  controls  for  performing  the  

following  tasks:  

v   Installing  IBM  Installation  Agent  

v   Viewing  the  IBM  Installation  Agent  prerequisite  information.  

v   Viewing  the  IBM  Installation  Agent  Readme  

More  information  on  installing  the  IBM  Installation  Agent  is  available  in the  IBM  

Installation  Agent  Installation  Guide.  
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Chapter  4.  Using  Express  Runtime  

This  chapter  presents  an  end-to-end  scenario  for  developing  and  deploying  a total  

business  solution  using  Express  Runtime.  It contains  an  overview  of the  following  

tasks:  

v   Developing  a solution  

v   Testing  a solution  

v   Deploying  a solution  

v   Distributing  a solution  

For  more  detailed  information  on  any  of  the  tasks,  consult  the  Express  Runtime  

InfoCenter.  

Developing a solution 

The  solution  developer  completes  the  development  of  a solution.  To create  the  

solution,  the  solution  developer  uses  the  Express  Runtime  developer  to  generate  

application  and  solution  wrappers.  The  wrapper  file  uses  XML  to describe  an  

application  or  solution.  Express  Runtime  includes  application  wrappers  for  each  

Express  Runtime  middleware  component.  A solution  developer  can  use  these  

middleware  applications  as  part  of  a solution.  The  solution  developer  writes  

application  wrappers  for  custom  applications.  The  solution  developer  must  also  

create  a solution  wrapper  to  define  the  applications  that  a solution  includes.  

Express  Runtime  provides  a sample  solution  that  the  solution  developer  can  use  as 

a guide,  or  modify  to  reuse  as  a solution.  

The  Express  Runtime  developer  includes  several  useful  resources  for  solution  

developers.  The  Express  Runtime  developer  includes  custom  editors  that  create  

XML  wrappers  for  the  solution  developer  as  they  provide  descriptive  information  

about  applications  or  solutions.  The  Express  Runtime  developer  also  includes  cheat  

sheets  that  guide  the  solution  developer  through  the  process  of  creating  a wrapper.  

You should  decide  the  method  you  plan  to use  for  distributing  your  solution  and  

the  licensing  that  is most  appropriate  for  your  solution  during  solution  

development.  The  licensing  you  decide  on  for  a solution  affects  areas  such  as 

packaging,  pricing  and  support.  Consult  expert  legal  counsel  for  advice  on  a 

solution‘s  licensing  requirements.  

Once  a solution  has  been  developed,  the  solution  developer  generates  the  solution  

and  begins  testing.  Generating  the  solution  produces  a file  with  a .ser  extension.  

You can  open  this  file  in  the  deployment  wizard.  

Testing  a solution 

The  solution  developer  needs  to  test  the  solution  before  providing  it to  the  solution  

distributor  or  end  customer.  The  Express  Runtime  developer  includes  a test  and  

debug  environment.  The  solution  can  be  tested  in the  Express  Runtime  developer  

with  the  ″Test in deployment  wizard″ option.  This  option  launches  the  deployment  

wizard  inside  the  Express  Runtime  developer  and  helps  the  solution  developer  to  

see  how  the  solution  is presented  to the  end  customer  and  to  verify  that  the  

deployment  can  be  completed  successfully.  The  Express  Runtime  developer  
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provides  a plug  in  to  the  Eclipse-based  debugger  and  therefore  can  be  used  by  a 

solution  developer  to  debug  problems  before  distribution  begins.  

Distributing a solution 

The  solution  distributor  might  distribute  a solution  as  a solution  launcher  image,  

or  by  creating  a staging  server.  If  the  solution  is provided  as a solution  launcher  

image,  the  end  customer  is provided  with  a set  of  CDs  or  DVDs.  When  the  first  

CD  or  DVD  is  inserted  in  the  end  user’s  computer,  the  deployment  wizard  starts  

with  a solution  open  and  ready  to be  deployed.  The  solution  distributor  might  

decide  to  create  a staging  server  instead  of providing  a solution  launcher  image  to  

end  users.  To create  a staging  server,  the  solution  distributor  installs  only  the  

deployment  wizard  to  a computer.  The  solution  distributor  then  deploys  your  

solution,  either  locally  or  remotely,  to target  computers  from  the  staging  server.  

Deploying a solution 

The  solution  can  be  deployed  by  the  solution  distributor  or  the  end  customer  using  

the  deployment  wizard.  The  deployment  wizard  provides  a simple  graphical  

interface  for  deploying  a solution.  

A solution  is presented  as  a list  of  tasks  in the  deployment  wizard.  The  solution  

developer  has  specified  in  the  Express  Runtime  solution  which  tasks  should  be  

visible,  required,  or  optional.  The  solution  developer  has  also  specified  the  

configuration  parameters  that  can  be  specified  by  the  end  user  at deployment.  

To deploy  a solution,  perform  the  following  steps:  

 1.   Open  the  deployment  wizard.  

 2.   Click  File  > Open. 

 3.   Locate  the  file  provided  by  your  solution  developer  with  a .ser  extension.  

 4.   Click  Open. 

 5.   The  deployment  wizard  welcome  screen  is displayed  with  information  

provided  by  your  solution  developer  about  your  solution.  Click  Next. 

 6.   On  the  Select  Tasks panel,  select  at  least  one  task  to  deploy.  Click  Next. Repeat  

for  all  Select  Tasks panels.  

 7.   On  the  Target  Computers  panel,  specify  a target  computer  hostname  or  IP  

address  and  click  Add. To deploy  to more  than  one  target  computer,  add  

additional  target  computer  hostnames.  To deploy  to  your  computer,  enter  

localhost  as  the  target  computer  hostname.  Click  Next. Repeat  for  all  Target  

Computers  panels.  

 8.   On  the  Specify  Parameters  panel,  complete  all  required  configuration  

parameters.  Click  Next. Repeat  for  all  Specify  Parameters  panels.  

 9.   On  the  Summary  panel,  review  the  tasks  you  have  configured  to deploy.  

10.   To deploy  all  configured  tasks,  click  Deploy  All. To deploy  only  a specific  

task,  click  Deploy  associated  with  the  task  if this  option  is available.  

11.   Monitor  the  deployment  status  until  deployment  is complete.
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Chapter  5.  Other  documentation  available  

The  following  table  provides  information  about  other  documentation  that  you  can  

use:  

 Table 2. Other  documentation  

Information  unit  Purpose  How  to access  

Express  Runtime  InfoCenter  Describes  pertinent  product  

information  from  installation,  

development,  deployment,  

and  maintenance  instructions,  

to concept  and  

troubleshooting  information  

On  the  Web or from  the  Help  

menu  in the  deployment  

wizard.  

Express  Runtime  console  

InfoCenter  

Describes  pertinent  product  

information  from  installation,  

development,  deployment,  

and  maintenance  instructions,  

to concept  and  

troubleshooting  information  

On  the  Web. 

Express  Runtime  release  

notes  

Sometimes  called  a readme,  

describes  product  information  

that  was  not  captured  in the  

Express  Runtime  InfoCenter  

From  the  Express  Runtime  

CD  or DVD.  

IBM  Installation  Agent  

InfoCenter  

Describes  how  to install  and  

configure  the  IBM  Installation  

Agent.  Conceptual  and  

troubleshooting  information  

is also  included.  

From  the  IBM  Installation  

Agent  CD  or DVD.  

IBM  Installation  Agent  

release  notes  

Sometimes  called  a readme,  

describes  product  information  

that  was  not  captured  in the  

IBM  Installation  Agent  

InfoCenter  

From  the  IBM  Installation  

Agent  CD  or DVD.

  

The  Express  Runtime  and  Express  Runtime  console  documentation  resides  on  the  

Web at  the  following  URL:  

http://publib.boulder.ibm.com/infocenter/iru21inf/index.jsp  

For  IBM  middleware  documentation,  install  the  middleware  components  to view  

each  product‘s  documentation.  You can  also  access  documentation  for  each  

middleware  component  on  the  World  Wide  Web: 

IBM  DB2  Universal  Database  Express:   

http://publib.boulder.ibm.com/infocenter/db2help/index.jsp/  

Informix  Dynamic  Server  Express:   

http://publib.boulder.ibm.com/infocenter/ids9help/index.jsp  

IBM  WebSphere  Application  Server  – Express  

http://publib.boulder.ibm.com/infocenter/wasinfo/v6r0/index.jsp  

IBM  HTTP  Server  for  Windows,  Linux,  and  OS/400  or  i5/OS  

http://publib.boulder.ibm.com/infocenter/wasinfo/v6r0/index.jsp
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Business  partners  might  provide  documentation  regarding  solutions  they  provide  

separately  from  the  Express  Runtime  documentation.  
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Chapter  6.  Troubleshooting  

If  you  encounter  errors  during  a deployment,  perform  the  following  tasks  to  

identify  the  cause  of the  problem:  

v   On  the  Status  dialog,  click  Detailed  Messages. A table  of messages  appears  in  a 

new  dialog.  Double-click  on  a message  to  view  more  detailed  information  and  to  

print  the  error  details.  

v   Verify  that  your  staging  server  can  communicate  with  all  of the  target  

computers.  Use  the  left  navigation  in  the  deployment  wizard  to  click  on  the  

Specify  Targets  link.  Click  Test  Connections  on  each  Specify  Targets  dialog  to 

verify  that  the  agent  is running  on  all  of the  target  computers.  

v   View  the  log  file:  <InstallPath>\logs\IRU_DeploymentWizard.log,  where  

<InstallPath>  is  the  location  where  you  installed  Express  Runtime.  

v   Record  any  displayed  error  messages.
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Chapter  7.  Accessibility  

You can  use  screen-reader  software  to  hear  what  is displayed  on  the  user  interface  

of  the  deployment  wizard.  You can  operate  all  features  using  the  keyboard  instead  

of  the  mouse.  Express  Runtime  honors  system  accessibility  settings,  such  as  font  

and  color  settings.  Accelerator  and  mnemonic  keys  are  enabled  throughout  Express  

Runtime.  These  are  identified  on  the  Menu  bar  and  its  associated  pull-down  

menus.  

You can  use  keys  or  key  combinations  to  perform  operations  that  can  also  be done  

through  mouse  actions.  Many  menu  actions  can  be  initiated  from  the  keyboard.  In  

those  cases,  the  keyboard  equivalent  is displayed  to  the  right  of the  menu  item  or  

the  shortcut  letter  is underlined.  In  addition,  the  following  keyboard  shortcuts  are  

enabled:  

Tab   Navigates  through  the  user  interface.  

Arrow  keys   

Navigate  within  each  panel  in  the  user  interface.  

F3  Decreases  size  of  selected  column  incrementally.  

F4  Increases  size  of selected  column  incrementally.  

F5  Moves  selected  column  to  the  left.  

F6  Moves  selected  column  to  the  right

 Navigating  in  Linux  

If  you  have  trouble  navigating  a panel  in  Linux  using  CTRL+Tab,  use  

CTRL+ALT+Tab  instead.  If this  is not  your  default  navigation  method,  refer  to 

your  operating  system  documentation  to change  the  navigation  settings.  
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Chapter  8.  Trademarks  

The  following  terms  are  trademarks  of the  IBM  Corporation  in the  United  States,  

other  countries  or  both:  

v   AIX  

v   DB2  

v   IBM  

v   i5/OS  

v   Informix  

v   OS/400  

v   WebSphere  

Java,  and  all  Java-based  trademarks  and  logos  and  Solaris  are  trademarks  or  

registered  trademarks  of Sun  Microsystems,  Inc.  in  the  United  States,  other  

countries,  or  both.  

Microsoft® and  Windows  and  Windows  NT® are  registered  trademarks  of  

Microsoft  Corporation  in the  United  States,  other  countries,  or  both.  

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

countries  or  both.  

UNIX® is  a registered  trademark  of  The  Open  Group.  

Intel  and  Pentium  are  registered  trademarks  of Intel  Corporation  in  the  United  

States,  other  countries,  or  both.  

Other  company,  product,  and  service  names  might  be  trademarks  or  service  marks  

of  others.  
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Appendix.  Notices  

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

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 

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.  

Any  references  in  this  information  to  non-IBM  Web sites  are  provided  for  

convenience  only  and  do  not  in  any  manner  serve  as  an  endorsement  of  those  Web 

sites.  The  materials  at those  Web sites  are  not  part  of the  materials  for  this  IBM  

product  and  use  of those  Web sites  is  at your  own  risk.  

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

believes  appropriate  without  incurring  any  obligation  to  you.  
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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  

Software  Interoperability  Coordinator,  Department  49XA  

3605  Highway  52  N  

Rochester,  MN  55901  

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  information  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.  

This  information  contains  examples  of data  and  reports  used  in  daily  business  

operations.  To illustrate  them  as  completely  as  possible,  the  examples  include  the  

names  of  individuals,  companies,  brands,  and  products.  All  of  these  names  are  

fictitious  and  any  similarity  to  the  names  and  addresses  used  by  an  actual  business  

enterprise  is  entirely  coincidental.  

COPYRIGHT  LICENSE:  

This  information  contains  sample  application  programs  in  source  language,  which  

illustrate  programming  techniques  on  various  operating  platforms.  You may  copy,  

modify,  and  distribute  these  sample  programs  in  any  form  without  payment  to 

IBM,  for  the  purposes  of developing,  using,  marketing  or  distributing  application  

programs  conforming  to  the  application  programming  interface  for  the  operating  

platform  for  which  the  sample  programs  are  written.  These  examples  have  not  

been  thoroughly  tested  under  all  conditions.  IBM,  therefore,  cannot  guarantee  or  

imply  reliability,  serviceability,  or  function  of  these  programs.  

Each  copy  or  any  portion  of  these  sample  programs  or  any  derivative  work,  must  

include  a copyright  notice  as follows:  

If you  are  viewing  this  information  softcopy,  the  photographs  and  color  

illustrations  may  not  appear.  
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