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About this information

This information supports IBM Data Virtualization Manager for z/OS (5698-DVM) and contains information
about installing and configuring Data Virtualization Manager.

Purpose of this information
This information describes how to prepare for installation, install, customize, and verify IBM Data
Virtualization Manager for z/OS in your environment.

Who should read this information
This information is intended for z/OS system programmers and system administrators who are
responsible for installing and customizing IBM Data Virtualization Manager for z/OS. The customization
information is also of interest to application developers who want to understand how various
customization and tuning actions might affect the performance of their applications.
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How to send your comments to IBM

We appreciate your input on this documentation. Please provide us with any feedback that you have,
including comments on the clarity, accuracy, or completeness of the information.

Important : If your comment regards a technical problem, see instead “If you have a technical problem”
on page ix.

Send an email to comments@us.ibm.com.

Include the following information:

• Your name and address
• Your email address
• Your phone or fax number
• The publication title and order number:

IBM Data Virtualization Manager for z/OS Installation and Customization Guide
GC27-8874-00

• The topic and page number or URL of the specific information to which your comment relates
• The text of your comment.

When you send comments to IBM®, you grant IBM a nonexclusive right to use or distribute the comments
in any way appropriate without incurring any obligation to you.

IBM or any other organizations use the personal information that you supply to contact you only about the
issues that you submit.

If you have a technical problem
If you have a technical problem or question, do not use the feedback methods that are listed for sending
comments. Instead, take one or more of the following actions:

• Visit the IBM Support Portal (support.ibm.com).
• Contact your IBM service representative.
• Call IBM technical support.

© Copyright IBM Corp. 2017, 2019 ix
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Chapter 1. System requirements
You need to consider the system requirements before you install Data Virtualization Manager server.

IBM hardware / software minimum requirements
IBM zEnterprise 114 (z114), IBM zEnterprise 196 (z196), or more recent IBM zEnterprise system.

IBM z/OS version 1.13 or later.

Load library
The load library for Data Virtualization Manager server version 1.1 is allocated as a partitioned data set
extended (PDSE). When a PDSE is used to store load modules, it stores them in structures called program
objects.

You cannot copy a PDSE to a partitioned data set (PDS). For more information, see the IBM z/OS
documentation.

Program Temporary Fixes (PTFs)
When you use VSAM data access with Data Virtualization Manager server version 1.1, you need to add the
following PTFs:

• RLS  OA44111:

– z/OS 1.13 UA75045
– z/OS 2.1 UA75046

• VSAM:

– z/OS 1.13 UA75272
– z/OS 2.1 UA75273
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Chapter 2. Prerequisites
This section covers the prerequisites for installing IBM Data Virtualization Manager for z/OS.

Before you begin to install and configure IBM Data Virtualization Manager for z/OS, familiarize yourself
with the tasks that enable you to successfully install and configure the the data virtualization solution that
satisfies your requirements. The following table describes each significant perquisite task.

Table 1. Data virtualization perquisites

Step Task description For more information

1 Review the required naming conventions that
must be followed when configuring the server
subsystem ID and the server initialization
member.

See “Required naming conventions” on page
3.

2 Create the server data sets using the
hlq.SAVZCNTL members AVZDFDIV,
AVZGNMP1 and AVZEXSWI.

See “Creating server data sets” on page 3.

3 Set up the security application to use with the
server using one of the following
hlq.SAVZCNTL members: AVZRAVDB,
AVZA2VDB, AVZTSVDB.

See “Defining security authorizations” on page
4.

4 Configure Workload Manager (WLM) for
optimum performance of the server.

See “Configuring Workload Manager (WLM)”
on page 5.

5 APF-authorize the product LOAD library data
sets.

See “APF-authorizing LOAD library data sets”
on page 5.

6 Create a copy of the product libraries
(optional).

See “Copying target libraries” on page 6.

Required naming conventions
You must follow the Data Virtualization Manager server naming conventions when configuring the server
subsystem ID and the server initialization member.

The server subsystem name must follow the pattern xVZy, where x is any alphabetic character A - Z and y
is any alphanumeric character A-Z or 0-9.

Depending on what you name the server subsystem, the server initialization member must follow the
same naming convention as the server subsystem name, for example, xVZyIN00.

Note : The default server naming conventions used throughout this guide are AVZS for the server
subsystem name and AVZSIN00 for the server initialization member.

Creating server data sets
The AVZDFDIV and AVZGNMP1 members of hlq.SAVZCNTL create data sets for the Trace Browse, the
global variable checkpoint, and the data-mapping facility (DMF) that are used by the Data Virtualization
Manager server. The AVZGNMP1 member also copies distributed data sets into user-modifiable data sets.
The AVZEXSWI member builds the Web interface objects.

Procedure
1. Customize the AVZDFDIV member in hlq.SAVZCNTL to meet your requirements. The AVZDFDIV

member contains comments that describe how to customize the variables.
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2. Submit the AVZDFDIV member.
3. Customize the AVZGNMP1 member in hlq.SAVZCNTL to meet your requirements. The AVZGNMP1

member contains comments that describe how to customize the variables.
4. Submit the AVZGNMP1 member.

Note : The map data set created in this step should be the first concatenated data set in the DD
statement AVZMAPP located in the server started task. See hlq.SAVZCNTL(AVZ1PROC). The user and
server should have read and write permissions to this data set. The system-provided data set
(hlq.SAVZSMAP) should be the last data set in the AVZMAPP concatenation. The user and server
should only have read access to the data set. The administrator will need read and write permissions.

5. Customize the AVZEXSWI member in hlq.SAVZCNTL to meet your requirements. The AVZEXSWI
member contains comments that describe how to customize the variables.

Note : The data set named on the RECEIVE command in the AVZEXSWI member is later used in the
server initialization member AVZSIN00 for the SWICNTLDSN parameter definition, as follows:

swiobj = SHLQ2||".SAVZOBJ"
"MODIFY PARM NAME(SWICNTLDSN) VALUE("||swiobj||")" 

6. Submit the AVZEXSWI member.

Defining security authorizations
To use an external security product, such as RACF, ACF2, or Top Secret, define the started task name to
the security product and authorize the data set.

Procedure
To define the server and other required permissions for your security product, customize the appropriate
security option located in the hlq.SAVZCNTL library, and submit the job:

• AVZRAVDB is for IBM Resource Access Control Facility (RACF) security.
• AVZA2VDB is for CA ACF2 (Access Control Facility) security.
• AVZTSVDB is for CA Top Secret Security (TSS).

Results
The following table summarizes the access requirements by data definition name:

Table 2. Access requirements by data definition name

Data
definition
name

Access Data set name

STEPLIB READ, EXECUTE hlq.SAVZLOAD

AVZRPCLB READ, EXECUTE hlq.SAVZRPC

SYSEXEC READ hlq.SAVZEXEC

AVZTRACE READ, WRITE hlq.TRACE

AVZCHK1 READ, WRITE hlq.SYSCK1

AVZMAPP READ, WRITE hlq.SAVZMAP. The user id and the server id
should have the access to this dataset.

Make sure that your z/OS Security Administrator reviews the security definitions. You might need to
change definitions to meet requirements at your site.
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Configuring Workload Manager (WLM)
To get optimum performance from the server, define the server to WLM. The Data Virtualization Manager
server should be prioritized slightly below the data provider in your WLM environment. It is not sufficient
to simply add the STC to a WLM service class as the server will create independent enclaves for each
connection.

About this task
The server should be configured to use a medium to high performing WLM velocity goal as its default
service class.

Procedure
1. Create a WLM Classification rule.

a) Go to the WLM ISPF application, and select option 6 (Classification Rules).
b) Select option 1 to Create.
c) Set the Subsystem Type to AVZ, and provide an optional description.
d) Under the Class/Service Column next to DEFAULTS, set the desired default service class name. If a

desired service class does not exist, then create one using option 4 (Service Classes) under the
Primary WLM menu. Press enter and PF3 to save.

2. Define the Data Virtualization Manager started task AVZ1PROC to a WLM service class.
a) Go to the WLM ISPF application, and select option 6 (Classification Rules).
b) For the STC WLM-subsystem type, select Modify.
c) Add an entry for AVZ1PROC.
d) Add an appropriate service class for the started task and define it relative to existing workload

resource management objectives.
e) Add a unique Report class for the started task.

3. Activate the new WLM policy definition.

APF-authorizing LOAD library data sets
You must authorize for APF (Authorized Program Facility) all LOAD library data sets allocated to the Data
Virtualization Manager server.

About this task
All LOAD library data sets allocated to the Data Virtualization Manager server in the server started task
JCL must be APF-authorized.

These LOAD library data sets are allocated to the following ddnames:

• STEPLIB

You must authorize the LOAD library hlq.SAVZLOAD.
• AVZRPCLB

You must authorize the LOAD library hlq.SAVZRPC.

If any data sets allocated to these ddnames are not APF-authorized, the Data Virtualization Manager
server will issue the error message AVZ0051S during startup identifying the ddname and data set name of
each unauthorized library. Startup processing will discontinue and the server will shut down.
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Procedure
The APF authorize should be done dynamically using the SETPROG APF command, and then made
permanent for the next IPL (initial program load) by updating the appropriate system PARMLIB member.

Copying target libraries
It is recommended that copies be made of the target libraries to preserve any prior customization, as
applying new maintenance often replaces existing PDS members.
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Chapter 3. Installing and configuring the server
This section contains installation information about the server, studio and drivers.

Installing the Data Virtualization Manager server
Install the Data Virtualization Manager server using IBM SMP/E for z/OS.

About this task
Use the information in the program directory to install the Data Virtualization Manager server on your
system .

Installing server maintenance
To install server maintenance, use the IBM SMP/E for z/OS program. Download the latest PTFs to the z/OS
system where you want to apply the PTFs.

Configuring support for code pages and DBCS
You can configure the server to support Japanese code pages and double-byte character sets (DBCS).

About this task
To support different code pages and double-byte character sets, you must manually customize the server
initialization member.

Procedure
1. Locate the Data Virtualization Manager configuration member. The server initialization member is

shipped in data set member hlq.SAVZEXEC(AVZSIN00) and may have been copied to a new data set
for customization in the step “Copying target libraries” on page 6.

2. In the member, locate the DEFINE DATABASE statement for your subsystem, and verify that the
CCSID value is set correctly for the subsystem.

3. Locate the comment Set CCSID for non-DB2 data, as shown in the following example:

/*-------------------------------------*/
/* Set CCSID for non-DB2 data          */
/*-------------------------------------*/

if DoThis then
  do
              "MODIFY PARM NAME(SQLENGDFLTCCSID)      VALUE(1047)" 

4. Change DontDoThis to DoThis to enable the parameters.
5. Update the following parameter:

Parameter Description Valid values

SQLENGDFLTCCSID Specifies the CCSID to use for
SQL engine tables. All host
tables except for Db2 are
assumed to be stored in this
CCSID. Where possible, this
CCSID should match the client
CCSID used when connecting.

CCSID value

Sample values:

• 1047 (LATIN OPEN SYS EB)
• 931 (JAPAN MIX EBCDIC)
• 1390 (JAPAN MIX EBCDIC)
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Customizing the server initialization member
The server initialization member AVZSIN00 is a REXX program that you use to set product parameters
and define links and databases. You must customize the server initialization member for your installation
environment.

About this task
The server initialization member is shipped in data set member hlq.SAVZEXEC(AVZSIN00) and may have
been copied to a new data set for customization in the step “Copying target libraries” on page 6.

As you go through the installation, you accept or set parameter values in the server initialization member.

If you are installing the server for the first time, it is recommended that all the default values be accepted.
You can change the values as needed later.

If you are installing a new version of the server over a previous version, the previous server member might
contain parameter values that you modified to meet specific requirements in your environment. In this
case, you should review the initialization member for the previous version for any customizations that
need to be made to the initialization member for the new version.

Procedure
1. Find the line that contains “SHLQ1” and provide your own high-level qualifier to define the ISPF data

sets. For example: “SHLQ1=AVZ”
2. If you created copies of your target libraries to preserve customizations, find the line that contains

“SHLQ2” and provide your own high-level qualifier to define the Event Facility (SEF) data sets. Ensure
that the HLQ results in proper data set references for these features.
For example: “SHLQ2=AVZ.AVZS”. If you did not create copies of the target libraries, then "SHLQ2"
should contain the same value as "SHLQ1".

3. Review the following default values for the TCP/IP parameters and change the values as necessary.
The following example shows the section of the initialization member in which to make the changes:

 “MODIFY PARM NAME(OEPORTNUMBER) VALUE(1200)”
 “MODIFY PARM NAME(WSOEPORT) VALUE(1201)”
 “MODIFY PARM NAME(TRACEOERW) VALUE(YES)”
 “MODIFY PARM NAME(OEKEEPALIVETIME) VALUE(30)”
 "MODIFY PARM NAME(PARALLELIO) VALUE(YES)"
 “MODIFY PARM NAME(OEPIOPORTNUMBER) VALUE(1204)”

Configuring the started task JCL
To configure the started task JCL, modify the AVZ1PROC (subsystem default ID) member that is in the
hlq.SAVZCNTL library.

About this task
The AVZ1PROC member contains the JCL procedure that is required to run the main address space
(started task).

Procedure
1. Add the HLQ name of the libraries to the hlq parameter.

This parameter sets the server data set allocations to the correct data set names.
2. Confirm that the SYSEXEC DD statement allocates the correct data set name that contains the

customized server initialization member AVZSIN00. This data set was created in job AVZGNMP1
previously in the step “Creating server data sets” on page 3. The default name is
hlq.SAVZEXEC(AVZSIN00).
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3. Ensure that the DD AVZMAPP concatenation points to the hlq.AVZMAPP data set created in the
previous installation job AVZGNMP1. This data set should be first in the concatenation and is used for
storing user-defined virtual table maps. The hlq.AVZMAPP data set, which contains the default virtual
table maps that are part of the product distribution, should be placed last.

4. The server runs as a z/OS started task. Under normal circumstances, the server starts at system
startup and stops before the system shuts down. To start the server on demand, use the following
console command:

S AVZS

where AVZS is the subsystem name of the server instance you defined.

Note : If you use a procedure name other than the SSID provided in the example, then you issue the
start command using that procedure name.

5. If you use an automation package to start the system, associate the START command with the VTAM
initialization complete message (IST020I), the TCP/IP initialization complete message (EZB6473I), or
both messages.

6. To verify that the startup is successful, look for the following entries in the server Job Entry Subsystem
(JES) log.

SD74391I OE stack binding port 1200 to IP address 0.0.0.0 
SD74391I OE stack binding port 1201 to IP address 0.0.0.0
SD74391I OE stack binding port 1202 to IP address 0.0.0.0 

What to do next
If you want to stop the server, issue the following console command:

P AVZS

If you issue a CANCEL command, all available connections terminate with an abend, and the server shuts
down immediately.

Configuring the ISPF application
Configure and invoke the ISPF application.

Before you begin
The Data Virtualization Manager server must be started before you can invoke the ISPF application.

Procedure
1. Edit the hlq.SAVZEXEC(AVZ) member, and replace the data set name in the following statement

with the data set name that you chose for the hlq.SAVZLOAD library:

llib='hlq.SAVZLOAD'

2. Copy the hlq.SAVZEXEC(AVZ) member to a data set that is allocated to the SYSPROC allocation for
all TSO users.

Before starting the ISPF application, you must configure and start your server. See “Configuring the
started task JCL” on page 8

When the server starts, the ISPF data sets are dynamically allocated.
3. To invoke the ISPF application, go to the ISPF command shell and enter the following command:
EX ‘hlq.SAVZEXEC(AVZ)’ ‘SUB(AVZS)’
Where:

• hlq is the high level qualifier.
• AVZS is the subsystem name of the server instance you defined.
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All ISPF clients will communicate with the specified subsystem.

Configuring generation data set retrieval
You can configure the server to read only a subset of generation data sets (GDSs) by activating a VTB rule.

About this task
To read only a subset of generation data sets in a generation data group (GDG), you must enable virtual
rule AVZGDGS1 and use the prefix GDG__ in your SQL statement.

A VTB rule is provided that allows a subset of the GDG to be read. VTB rule AVZGDGS1 is invoked by the
SEF every time a table with the prefix GDG__ is found in the SQL statement.

The table name in the SQL statement must be of the form:

GDG__NumGens_RelGen_MapName

Where:

• GDG__ is a constant indicating a generation data set request.
• NumGens is a required number 0 through 999 indicating the number of generations to read.
• RelGen is an optional number 0 through 999 indicating the relative generation at which to start reading.

A value of 0 is equivalent to a suffix of (0) in a JCL allocation; a value of 1 is equivalent to (-1), and so on.
• MapName is the table defined in the map data set.

For example, the following request will result in generations HLQ.GDG.STAFF(-3) through
HLQ.GDG.STAFF(-6) being retrieved:

SELECT * FROM GDG__4_3_STAFF

Where the STAFF table specifies a base data set name of HLQ.GDG.STAFF. In other words, with this
request, four generations will be read in descending generation order beginning with relative generation 3
(that is, generations 3, 4, 5, and 6).

Use the procedure in this task to enable sample rule AVZGDGS1.

Additional details :

When a request is made to allocate a data set, it will first be determined if the data set name represents a
GDG base name. If so, a CSI lookup call will be made to return the associated GDS data set names. If a
VTB rule does not specify the number of generations to read and MapReduce is disabled, or if there is a
single generation, the GDG will be allocated using its base data set name, and normal system
concatenation of generation data sets will occur. If MapReduce is enabled and there are multiple active
generation data sets, a number of I/O processing tasks will be created. The number of I/O tasks is
determined as follows:

1. If VPD is in use, the number of VPD I/O threads specified.
2. If MRC is in use, the number of active Client threads defined in the MRC request.
3. If neither VPD nor MRC is in use, the number of I/O threads will be equal to the lesser of the following:

• The number of active generation data sets in the GDG
• The number of generations requested by a VTB rule
• The number of MapReduce tasks specified in the ACIMAPREDUCETASKS configuration

When the number of I/O tasks is equal to or less than the number of generation data sets, each task will
read one or more complete data sets. When the number of I/O tasks exceeds the number of generation
data sets, some tasks will be idle.
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Procedure
1. Customize the Data Virtualization Manager configuration member (AVZSIN00) to enable virtual table

rule events by configuring the SEFVTBEVENTS parameter in the member, as follows:

"MODIFY PARM NAME(SEFVTBEVENTS) VALUE(YES)"

2. Access the VTB rules, as follows:
a) In the Data Virtualization Manager server - Primary Option Menu, specify option E, Rules Mgmt.
b) Specify option 2, SEF Rule Management.
c) Enter VTB for Display Only the Ruleset Named.

3. Enable the rule by specifying E next to AVZGDGS1 and pressing Enter.
4. Set the rule to Auto-enable by specifying A next to AVZGDGS1 and pressing Enter.

Setting a rule to Auto-enable activates the rule automatically when the server is re-started.

Configuring delimited data support
To be able to process delimited data using virtual tables, you must configure a virtual table rule to activate
delimited data processing and optionally define delimiter values.

About this task
Data Virtualization Manager provides the ability to process delimited data from files, MQ data, and log
streams using virtual tables mapped to MQ or z/OS files. The most common form of delimited data is
comma separate value files (.csv).

When delimited data processing is activated, processing occurs in column order, so the delimited data
must include a value for each column in the map in the correct order to prevent errors. Data conversion
errors will occur if the delimited data is not compatible with the host types of the columns. If conversion
fails, diagnostic information related to the error is automatically logged for troubleshooting problems.

Delimited processing is supported through virtual table rules only. Using virtual table rule options, you can
enable delimited data processing, set column and string delimiter values, and control header record
processing.

A sample rule, AVZMDDLM, is provided that documents these settings. Use the following procedure to
configure the sample rule.

Procedure
1. Customize the Data Virtualization Manager configuration member (AVZSIN00) to enable virtual table

rule events by configuring the SEFVTBEVENTS parameter in the member, as follows:

"MODIFY PARM NAME(SEFVTBEVENTS) VALUE(YES)"

2. Access the VTB rules, as follows:
a) In the Data Virtualization Manager server - Primary Option Menu, specify option E, Rules Mgmt.
b) Specify option 2, SEF Rule Management.
c) Enter VTB for Display Only the Ruleset Named.

3. Customize the AVZMDDLM rule, as follows:
a) Specify S next to AVZMDDLM to edit the rule.
b) Find the vtb.optbdlcv variable and set to 1 to activate delimited processing for a map.
c) Update additional rule options as needed. The following table describes the VTB rule options that

support delimited data processing.
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VTB variable Description

vtb.optbdlcv Set to 1 to activate delimited processing for a map.

vtb.optbdlco Set the column delimiter. The default value is the comma
character (,). For example, if you use the colon character (:) as
the column delimiter, specify vtb.optbdlco = ':'.

vtb.optbdlch Set the character field or string delimiter. The default value is the
quotation mark character ("). For example, if you use the hash
character (#) as the string delimiter, specify vtb.optbdlch =
'#'.

vtb.optbdlhr Set to 1 to identify and remove the header record containing
column names. If specified without a header prefix, the system
compares the first token in each line to the first column name in
the table to recognize and discard the header. The default is no
header checking.

vtb.optbdlhp Define prefix data that identifies the beginning of a header line
to be discarded. The specified value can contain a maximum of
32 bytes. This value is compared to the beginning of each
delimited line of data before any tokenization is performed. For
example, vtb.optbdlhp = '"NAME","ADDRESS"'.

Note : If an optbdlhp value is defined, it supersedes any
optbdlhr setting and the optbdlhr value is ignored.

d) Save your changes and exit the editor.
4. Enable the rule by specifying E next to AVZMDDLM and pressing Enter.
5. Set the rule to Auto-enable by specifying A next to AVZMDDLM and pressing Enter.

Setting a rule to Auto-enable activates the rule automatically when the server is re-started.

Configuring alternate started task ID

About this task
You can configure the parameter ALTSTARTEDTASKID to build or update the metadata cache in the Data
Virtualization Manager. When this ID is configured, the server always uses this ID during startup for any
metadata cache refresh queries. Normal user queries, that use DRDA, use the primary user id and
password.

Procedure
1. Add the following line to the IN00 file.

MODIFY PARM NAME(ALTSTARTEDTASKID) VALUE(ID)

In the above line, ID is the alternate started task id.
2. Restart the server to make the changes effect.

Results
Verify the configuration of the parameter ALTSTARTEDTASKID in the server trace. To open the server
trace, select option B Server Trace from the ISPF primary menu.

12  IBM Data Virtualization Manager for z/OS: Data Virtualization Manager Installation Guide



Verifying the Data Virtualization Manager server installation
To verify the server installation, create a sample VSAM file and a virtual table, and then run a query that
accesses the VSAM data.

Procedure
1. Create the sample VSAM file on the mainframe that hosts the server. Run the AVZGNSTF member in

the hlq.SAVZCNTL data set to allocate and load the sample VSAM file.
The job should complete with a condition code of 0.

2. Create the staffvs virtual table. Run the AVZIVVS1 member in the hlq.SAVZCNTL data set to
perform a batch extract of the sample VSAM file listing and create a virtual table that formats the result
set that is returned from the VSAM file.
This step runs a query against the sample VSAM file. The job should complete with a condition code of
0.

Invoking the ISPF application using the command shell
You can invoke the Data Virtualization Manager server administrative menu by using the ISPF Command
Shell.

Before you begin
• The Data Virtualization Manager server must be running.
• Your security administrator must give your TSO user ID READ, UPDATE, or both authorities. You need

READ authority to view resource lists. You need UPDATE authority to modify server information.

Procedure
1. From the ISPF Primary Option Menu, enter the option 6 and press ENTER.
2. Enter the following command in the ISPF Command Shell:

• If you are only using the Data Virtualization Manager server:

'hlq.SAVZEXEC(AVZ)' 'SUB(AVZS)'

• If you are using the Instrumentation Server:

'hlq.SAVZEXEC(AVZ)' 'SUB(AVZS) TBSSID(AVZS)'

where hlq is your high-level qualifier, SUB (AVZS) specifies the subsystem name for the Data
Virtualization Manager server, and TBSSID(AVZS) specifies the subsystem name for the
Instrumentation Server.

Results
The Primary Option Menu panel is displayed. This panel specifies the ID of the subsystem to which you
are connected and information about the product version. From this panel, you access all of the
functionality in the product.
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 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
                     IBM Data Virtualization Manager for z/OS                   
                                                                                
                                                                                
   Interface Facilities:                                   SSID    : AVZS       
    1  ACI               5  IDMS                           Version : 01.01.00   
    2  Adabas            6  IMS                            Date    : 20/03/10   
    3  CICS              7  VSAM/Sequential                Time    : 08:12      
    4  DB2               8  DSSPUFI                                             
                                                                                
   Data Virtualization Server Administration:                                   
    A  Remote User       -  Manage Remote Users                                 
    B  Server Trace      -  Server Trace Facility - SIS SSID: AVZS              
    C  AVZ Admin.        -  Manage Data Virtualization Server                   
    D  Data Mapping      -  Data Mapping Facility                               
    E  Rules Mgmt.       -  Event Facility Management                           
    F  Monitor           -  Monitor Server Activity                             
    G  Streams           -  Streams Administration                              
    H  Services          -  Services Administration                             
    I  Instrumentation   -  Instrumentation Server Administration               
                                                                                
 Option  ===>                                                                   
  F1=HELP      F2=SPLIT     F3=END       F4=RETURN    F5=RFIND     F6=RCHANGE   
  F7=UP        F8=DOWN      F9=SWAP     F10=LEFT     F11=RIGHT    F12=RETRIEVE  

Invoking the ISPF application using the subsystem manager
You can use the subsystem manager to quickly navigate to the administration menu of Data Virtualization
Manager server.

Procedure
To invoke the Data Virtualization Manager server using the subsystem manager:
1. Enter the command dv in the ISPF Command Shell to see the available subsystems.
2. Type A next to the desired subsystem to open the administrative menu of the subsystem.

In the following example, the administrative menu of the subsystem AVZ4 is invoked.

 -------------------------------- DV Subsystems ------------- Row 1 to 12 of 36 
                                                                                
 PLEX: RSPLEX01  LPAR: RS28      MODE: EDIT     CONFIRM: YES                    
                                                                                
   LCs: A Admin  S Start  P Stop  J JCL  I IN00  O Output  D Details  F Files   
                                                                                
    DVSS LPAR Jobname  Status ServCls                                           
    ADBJ RS28 ADBJ     UP     SDB_SCNM                                          
    ADBV RS28 ADBV     UP     SDB_SCHI                                          
    AVZB RS28 AVZB     UP     AVZ_SCNM                                          
    AVZC RS28 AVZC     UP     AVZ_SCHI                                          
    AVZS RS28 AVZS     UP     AVZ_SCHI                                          
    AVZY RS28 AVZY     UP     AVZ_SCHI                                          
    AVZ1 RS28 AVZ1     UP     AVZ_SCHI                                          
    AVZ3 RS28 AVZ3     UP     SDB_SCNM                                          
  A AVZ4 RS28 AVZ4     UP     AVZ_SCNM                                          
    AVZ5 RS28 AVZ5     UP     AVZ_SCNM                                          
    AVZ9 RS28 AVZ9     UP     AVZ_SCHI                                          
    AZKS RS28 AZKS     UP     SDB_SCNM                                          
                                                                                
 Command ===>                                                  Scroll ===> CSR  

The administrative menu of the subsystem AVZ4 is displayed.
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 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
                     IBM Data Virtualization Manager for z/OS                   
                                                                                
                                                                                
   Interface Facilities:                                   SSID    : AVZ4       
    1  ACI               5  IDMS                           Version : 01.01.00   
    2  Adabas            6  IMS                            Date    : 20/03/10   
    3  CICS              7  VSAM/Sequential                Time    : 08:12      
    4  DB2               8  DSSPUFI                                             
                                                                                
   Data Virtualization Server Administration:                                   
    A  Remote User       -  Manage Remote Users                                 
    B  Server Trace      -  Server Trace Facility - SIS SSID: AVZS              
    C  AVZ Admin.        -  Manage Data Virtualization Server                   
    D  Data Mapping      -  Data Mapping Facility                               
    E  Rules Mgmt.       -  Event Facility Management                           
    F  Monitor           -  Monitor Server Activity                             
    G  Streams           -  Streams Administration                              
    H  Services          -  Services Administration                             
    I  Instrumentation   -  Instrumentation Server Administration               
                                                                                
 Option  ===>                                                                   
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Chapter 4. Installing client drivers
Install the drivers on your development workstation that are required to access data made available
through Data Virtualization Manager.

IBM Data Virtualization Manager for z/OS supports the following drivers:

• JDBC
• ODBC

Installing the ODBC driver
For non-Java based applications and tools, use the ODBC driver to access data that is made available
through Data Virtualization Manager.

About this task
The installation process installs the driver, utilities, and sample programs as shown in the following table.
Installation requires approximately 15 MB disk space.

Install set Components installed

Default ODBC driver and samples.

Minimal ODBC driver only, installed onto local computer.

Custom Allows customization of installed features

Network Admins Only installs driver definitions on local machine. No
physical drivers are installed locally. Drivers must
already be installed on another network machine
using the Network Install option.

As part of the installation procedure, you are able to specify the destination folder and whether
environment variables required by the driver are available to all users of the computer or only to the user
who performs the installation.

Procedure
1. From the mainframe, transfer the driver installation member hlq.SAVZBIN(AVZBIN3) to your

development workstation using the File Transfer Protocol (FTP) in binary mode.
2. Rename the file to ODBCdriver.zip.
3. On your development workstation, create a directory, and then extract the contents of the

ODBCdriver.zip archive into that directory.

ODBC installers for the following platforms are extracted to the directory:

• Red Hat Enterprise Linux (RHEL)
• SUSE Linux Enterprise Server (SLES)
• UNIX System Services (USS)
• Ubuntu
• Windows

4. Run either the 32-bit or 64-bit version of the installer as appropriate for your target ODBC applications,
and follow the installation wizard.

5. Optional: To uninstall the ODBC driver, go to Control Panel > Programs and Features, select the Data
Virtualization Manager ODBC Driver item, and click Uninstall/Change.
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What to do next
For details the ODBC driver, see the IBM Data Virtualization Manager Developer's Guide.

Installing the JDBC driver
Java-based applications and tools use the JDBC driver to access data that is made available through Data
Virtualization Manager.

About this task
The JDBC driver is a Type 4 driver that is written in Java and implements the network protocol for the
Data Virtualization Manager.

Procedure
1. From the mainframe, transfer the driver installation member hlq.SAVZBIN(AVZBIN2) to your

development workstation using the File Transfer Protocol (FTP) in binary mode.
2. Rename the file to JDBCdriver.zip.
3. On your development workstation, create a directory, and then extract the contents of the

JDBCdriver.zip archive into that directory.

What to do next
For details about the JDBC driver, see the Developer's Guide.
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Chapter 5. Installing Data Virtualization Manager
studio

Data Virtualization Manager studio is an Eclipse-based user interface that allows you to create and
manage metadata on the Data Virtualization Manager server that is required to provide access to your
mainframe and non-mainframe data.

Before you begin
Before installing the Data Virtualization Manager studio, verify that all installation prerequisites are met:

System component Requirement

Permissions You have appropriate user logon credentials and user privileges on your
client system to install the Data Virtualization Manager studio. For example,
to install the studio on Windows, you need administrator authority; ensure
that your user profile has the appropriate privileges to write to the target
system location.

Supported operating
systems

Windows 7, 8, 10

Linux – Red Hat Enterprise Linux 6.7 or higher; Ubuntu 16 or higher

macOS (Sierra)

System memory A minimum of 4 GB is recommended.

Hard disk space A minimum of 1 GB is recommended.

Software Installing the Data Virtualization Manager studio as a plug-in to your existing
Eclipse environment requires Eclipse Kepler 4.3 (or higher) and Java 1.7 or
Java 1.8.

About this task
You can choose to install the Data Virtualization Manager studio software in a new Eclipse environment (a
full install) or as a plug-in within an existing Eclipse environment (a plug-in install):
Full install

A full install installs the Data Virtualization Manager studio software in a new Eclipse environment on
Windows. This method includes the installation of Windows Eclipse (64-bit), JRE 1.7, and the Data
Virtualization Manager plug-in. This installation method is recommended for Windows 64-bit users
who are installing the studio for the first time.

Plug-in install
A plug-in install installs only the Data Virtualization Manager plug-in. This installation method is
recommended for the following users:

• Users on all supported platforms other than Windows 64-bit
• Existing Eclipse users that want to reuse their own Java runtime and Eclipse installation
• Users wanting to upgrade their existing Data Virtualization Manager studio installation with a newer

version of the Data Virtualization Manager plug-in

Procedure
1. From the z/OS mainframe, transfer the installation member hlq.SAVZBIN(AVZBIN1) to a folder on your

workstation using the File Transfer Protocol (FTP) in binary mode.
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2. Rename the file to avz-studio.zip.
3. Create a new installation folder for the Data Virtualization Manager studio.
4. Double-click the avz-studio.zip, and then extract the contents to the installation folder.
5. In the installation folder, navigate to the studio\install folder that was created, and then select

one of the following installation methods:

• To perform a full install, installing the Data Virtualization Manager studio software in a new Eclipse
environment, complete the following steps:

a. In the studio\install folder, run the setup.bat script.
b. After the installation completes, launch the Data Virtualization Manager studio using the

shortcut created on the desktop or in the Start menu.
• To perform a plug-in install, installing the Data Virtualization Manager studio software as a plug-in

to an existing Eclipse environment, complete the following steps:

a. From your Eclipse application, click Help > Install New Software, and then click Add.
b. On the Add Repository dialog box, click Archive.
c. Locate the dvm.zip file in the studio\install folder, and then click Open.
d. Enter the software file name, a name for the repository, and then click OK.
e. Select the check box next to the software item, Data Virtualization Manager for z/OS, and then

click Next.
f. Complete the remaining installation wizard steps, and then restart Eclipse when prompted.

6. To begin using Data Virtualization Manager studio, open the DV Data perspective using the menu
option Window > Open Perspective.

Verifying the studio installation
Verify that you can connect from the studio to the server and browse metadata on the server.

Procedure
1. On the Server tab, click Set Server.

2. Provide information for the following fields and click OK:
Field Description

Host The z/OS LPAR name on which the Data Virtualization Manager server is running.

Port The JDBC port number that the server is using. During customization, the port
number is specified in the server configuration file; the parameter name is
OEPORTNUMBER. To locate this number, use SDSF on the mainframe to browse the
server JOB output and search for OEPORTNUMBER.

Userid The user ID that the server will use to authenticate the connection.

User Password The password that corresponds to the user ID being used to connect to the server.

The Server tab displays the new server connection. You can now browse the server metadata and
configure the interfaces for the solutions that you want to use.
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Changing the language used in studio
You can change the language used in the user interface of the Data Virtualization Manager studio from
English to Japanese. This topic covers the steps to change the language used in Data Virtualization
Manager studio.

Procedure
By default, English language is used in Data Virtualization Manager studio. Perform the following steps to
change the language to Japanese:
1. Edit the <studio_install_directory>\eclipse\eclipse.ini configuration file to add the

following parameters:

• Set the -Duser.language parameter as ja.
• Set the -Duser.country parameter as JP.

Here's a sample eclipse.ini configuration file for your reference:

-startup
plugins/org.eclipse.equinox.launcher_1.3.0.v20130327-1440.jar
--launcher.library
plugins/org.eclipse.equinox.launcher.win32.win32.x86_64_1.1.200.v20140116-2212
-product
org.eclipse.epp.package.java.product
--launcher.defaultAction
openFile
--launcher.XXMaxPermSize
256M
-showsplash
org.eclipse.platform
--launcher.XXMaxPermSize
256m
--launcher.defaultAction
openFile
--launcher.appendVmargs
-vmargs
-Dosgi.requiredJavaVersion=1.6
-Xms40m
-Xmx512m
-Duser.language=ja
-Duser.country=JP

2. Save and close the eclipse.ini file.
3. Restart Data Virtualization Manager studio.

The Data Virtualization Manager studio user interface now uses the Japanese language.
If you wish to revert to English, comment the -Duser.language and -Duser.country entries in the
eclipse.ini file using # and restart the Data Virtualization Manager studio.

Here's a sample of the commented entries in the eclipse.ini configuration file:

...

...
-Xms40m
-Xmx512m
#-Duser.language=ja
#-Duser.country=JP
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Chapter 6. Installing JDBC Gateway
The JDBC Gateway is a Data Virtualization Manager distributed application server that allows direct
connectivity to JDBC data sources. Install the JDBC Gateway to connect directly to JDBC data sources.

Before you begin
Before installing the JDBC Gateway, review the following points:

• For an overview of the JDBC Gateway solution, see Using.
• The following terminology is used in the installation procedure:

– JDBC Gateway server. The server is the backend component that allows communication with the Data
Virtualization Manager server.

– JDBC Gateway administrative console. The administrative console is the front-end web component
that you use to configure your data sources. Only a single user (web client) can access the JDBC
Gateway administrative console at a time. When installing the JDBC Gateway, you must specify a
specific user ID for this purpose. This user ID is an internal application ID that allows access to the
web user interface.

– Port for the Web UI. This port will be used to access the Web-based administrative console and is
specified during the installation procedure.

Note : The JDBC Gateway also uses another port to listen for incoming DRDA requests. This DRDA
listener port is set later when configuring the JDBC Gateway.

• Before installing the JDBC Gateway, verify that all installation requirements are met, as follows:

System component Requirement

Permissions You have appropriate user logon credentials and user privileges on your
client system to install the JDBC Gateway. For example, to install and
deploy the JDBC Gateway on Windows, you may need to run with
administrator privileges depending on the target location.

Supported platforms The JDBC Gateway is a pure Java application and therefore can be
deployed on any platform that supports Java 8 or higher.

System memory Minimum of 1 GB

Hard disk space Minimum of 500 MB

Software – Java 8 is required to install and deploy JDBC Gateway.
– One of the following web browsers (with JavaScript support enabled)

must be used to access the JDBC Gateway administrative console:

- Google Chrome browser V50.0.2661.102 or later
- Mozilla Firefox V47.0.1 or later
- Microsoft Edge V25.10586.0.0 or later
- Microsoft Internet Explorer V10 or later
- Apple Safari browser V9.0.3 or later

– Database connectivity requires an appropriate JDBC driver for each type
of data source that is accessed.

About this task
Use the following procedure to install the JDBC Gateway. This installation installs the JDBC Gateway
server and administrative console.
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During the installation, you must specify a user ID to be used for the JDBC Gateway administrative
console. When using the JDBC Gateway administrative console, only a single user can access the
administrative console at a time.

As part of the installation, the following actions occur:

• The jgate.properties file is created, which contains the site-specific settings.
• Start and stop scripts appropriate to the platform are created. The installer creates cmd scripts if you

are running on Windows and sh scripts if you are running on Unix or Linux.

Considerations for USS installation : For installation in USS, it is recommended that you define the
following environment variables:

export IBM_JAVA_OPTIONS="-Dfile.encoding=ISO8859-1"
export _BPXK_AUTOCVT=ON

When the installer generates start and stop scripts, the following actions occur depending on these
variables:

• If you have not set the recommended environment variables, the scripts will be generated in EBCDIC.
You can run the gateway as normal for Unix using the following command: sh startServer.sh

• If you set the IBM_JAVA_OPTIONS variable, the scripts will be generated in ASCII, and you will need to
use the following command: chtag -tc ISO8859-1 <file>. (Tagging in USS basically means
_BPXK_AUTOCVT must be ON if you want to edit or execute the script in the shell.)

Files generated by the JDBC Gateway, such as log files and the jgate.properties file, will be
generated in ASCII regardless of the aforementioned environment variable settings (except for
jetty.out, which is in EBCDIC). In order to browse these files natively in USS, you must use the chtag
command and set _BPXK_AUTOCVT=ON.

Procedure
1. Locate the JDBC Gateway installation file and copy it to your workstation.
2. From the z/OS mainframe, transfer the installation member hlq.SAVZBIN(AVZBINJ) to your

workstation using the File Transfer Protocol (FTP) in binary mode.
3. Rename the file to jdbc-gateway.zip.
4. On your host machine, create a directory to host the JDBC Gateway, and then extract the contents of

the installation file into that directory.
The extracted contents will include the JDBCGatewaySetup11.jar file.

Note : If your host machine does not have an unzip utility, extract the contents of the installation file
on a Windows workstation and copy the JDBCGatewaySetup11.jar file to the host machine.

5. At a command prompt in the directory, run the following command:

java -jar JDBCGatewaySetup11.jar

The installer launches.
6. Enter the following information at the prompts:

Prompt Description

You are about to install JDBC
Gateway. Do you want to proceed?
(Y/n)

Enter Y to continue with the installation, or enter
n to cancel the installation.

Specify the installation directory
(local directory\JDBCGateway):

Enter the path of the directory where to install
the application, or press Enter to use the default
value as indicated.
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Prompt Description

Set login for JDBC Gateway admin Web
page (admin):

Enter the user ID to be used for the JDBC
Gateway administrative console, or press Enter to
use the default value admin.

Set password for JDBC Gateway admin
Web page:

Enter the password for the administrative console
user ID. The password must be at least five
characters in length.

Confirm your password: Re-enter the password for the administrative
console user ID.

Set port for the Web UI (8080): Enter the number of an available TCP/IP port for
the application, or press Enter to use the default
value 8080. This port number will be used when
launching the JDBC Gateway administrative
console.

Installation completed. Do you want
to start the JDBC Gateway now? (Y/n)

Enter Y to start the server, or enter n to exit the
installation.

Note : If you enter Y, the server starts within the
same shell.

Results
The JDBC Gateway has been installed and is ready for use. Information about the activity of the JDBC
Gateway is available in the Java Console and in the log files.

If you specified to start the server, information about the startup process is displayed.

What to do next
See Using.
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Chapter 7. Installing DVM interface for ACI
This section provides the installation requirements and installation steps for the DVM interface for ACI
when used with Software AG’s Natural via CICS and Batch.

Before you begin
Consider the following when installing the DVM Interface for ACI:

• If using the Natural language with DVM ACI support, the minimum recommended version of Natural is V
4.2.5.

• If you are using Natural security, you must create the DVM Natural Library before adding Natural source
distribution. If you are not using Natural Security, the library is created automatically.

• For CICS, the DVM interface for CICS/TS must be installed.

About this task
Perform the following steps to install the DVM interface for ACI:

Procedure
1. Install the DVM server. See Chapter 3, “Installing and configuring the server,” on page 7.
2. Modify the DVM initialization EXEC.

Use the MODIFY PARM command to set following parameters located in the DVM initialization EXEC,
xDByIN00:

“MODIFY PARM NAME(ACIPREALLOC VALUE(100)”
“MODIFY PARM NAME(ACIDEFAULTCONNNAME) VALUE(EXCS)”
“MODIFY PARM NAME(ACIPERSISTTIMEOUT) VALUE(CLIENT)”
“MODIFY PARM NAME(ACICONNPW) VALUE(NO)”
“MODIFY PARM NAME(ACISRVRCONNINT) VALUE(25)”
“MODIFY PARM NAME(ACISETSRVRINTTIME) VALUE(YES)”
“MODIFY PARM NAME(ACICICSGENERIC) VALUE(ACICSRV)”
“MODIFY PARM NAME(ACIBATCHGENERIC) VALUE(ACIBSRV)”
“MODIFY PARM NAME(ACITRACE) VALUE(YES)”

3. Assemble the ACI translation/migration table.

You must assign a default DV Server subsystem to route all service application ACI requests. You can
do this with the ACI translation/migration table (AVZRTX table) provided with the DVM interface for
ACI. The AVZRTX table is initially loaded by SDCITRUI (the ACI Task Related User Exit Initialization
program), and is viewed by SDCITRU (the ACI Task Related User Exit).

The minimal assembled module must contain the TYPE=INITIAL card with a default defined DVM
subsystem and a TYPE=FINAL card to set the default subsystem.

Note : The default DVM server subsystem can be overridden by using the ”#ETBCB-ACI-ID” field in
the REGISTER function to specify a DVM server subsystem.

If you are using Natural via CICS, the AVZRTX table can also be used by SDCINAT, the Natural “front
end” program, to obtain information to start the Natural session. SDCIFEN is a CICS module that
allows the passing of the COMMAREA to the invoked ACI server, if the CICS transaction is associated
with the SDCIFEN program. If you associate the transaction name with the program SDCIFEN when
defining the transaction to CICS, you can pass Natural startup parameters to the transaction using the
COMMAREA. In turn, SDCIFEN transfers control (EXEC CICS XCTL) to a program of your choice. If
SDCINAT is used as the program to which SDCIFEN transfers control, the COMMAREA must be
formatted with the Natural nucleus program name (eight bytes, space padded if necessary), followed
by a comma, followed by the CICS transaction ID for Natural (four bytes, space padded if necessary),
followed by a comma, followed by the Natural startup parameters.
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Note : If the SDCIFEN program is used to specify the Natural startup parameters, as a minimum, the
AVZRTX table must be assembled with the TYPE=INITIAL card with a default DVM subsystem
defined and a TYPE=FINAL card to set the default subsystem.

To assemble the AVZRTX table:

a) Use data set member AVZACJBH, located in HLQ.SAVZSAMP. This member contains the source that
needs to be assembled for the ACI translation/migration table.

b) Install the ACI translation/migration table into a load library that is concatenated to the DFHRPL
DD statement for CICS which may include the SAVZCLOD dataset or for batch include the AVZRTX
table within the STEPLIB of the batch application.

The following example shows an example AVZRTX entry with the required minimum:

ACI TYPE=INITIAL,SUBS=xVZy DEFINITION START / DEFAULT
ACI TYPE=FINAL DEFINITION END

4. Link the stubs:
a) Link the SDCICIS stub into your Natural CICS nucleus, using the following example:

//AVZLIB DD DSN=HLQ. SAVZCLOD,DISP=SHR
.
.
CHANGE BROKER(DVSACI) <--CHANGING THE DEFAULT NAME
INCLUDE AVZLIB(SDCICIS) FOR AVZ ACI STUB
INCLUDE NATLIB(NATLAST) FINAL INCLUDE

You must add AVZACI as a CSTATIC parameter, as shown in the following example:

CSTATIC=(CMMSG,DVSACI)

b) Link the AVZRBIS stub into your Natural Batch nucleus, using the following example:

//AVZLIB DD DSN=HLQ. SAVZLOAD,DISP=SHR
.
.
CHANGE BROKER(DVSACI) <--CHANGING THE DEFAULT NAME
INCLUDE AVZLIB(AVZRBIS) FOR AVZ ACI STUB
INCLUDE NATLIB(NATLAST) FINAL INCLUDE

You must add DVSACI as a CSTATIC parameter, as shown in the following example:

CSTATIC=(CMMSG,DVSACI)

5. Create CICS resource definitions.

The DVM interface for ACI requires several resources that include programs, a transaction, and an
intrapartition transient data queue (TDQ) to be defined in all CICS regions that will be using this
component.

Note : These resources should have been defined during the installation of the DVM interface for
CICS/TS, a prerequisite for this component. AVZCICSD (in HLQ. SAVZCNTL library) is the name of the
member used to define these resources. This member defines SDCITRUI and SDCITRU to CICS for the
loading and viewing of the AVZRTX table (see Step 3).

6. Assemble CICS PLTPI for ACI task related user exit.
a) Add the following entry to the program list table/program initialized (PLTPI) table.

DFHPLT TYPE=ENTRY, PROGRAM=SDCITRUI

This entry should follow the first of the following statements to ensure that the SDCITRUI will be
executed in phase 2 of the CICS PLTI process:

DFHPLT TYPE=ENTRY, PROGRAM=DFHDELIM

b) Code the appropriate parameter in CICS startup.
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PLTPI=xx

where xx is the suffix value given to the DFHPLTI table.
7. In order to associate the data set modules with CICS, add HLQ.SAVZCLOD data set to the CICS
DFHRPL data set concatenation.

8. Restart the CICS region.

Because the CICS installation for the DVM interface for ACI requires use of a CICS task related user
exit, you should restart your CICS region. The following message appears on the console if the CICS
Task Related User Exit correctly installs and is enabled:

SDB0364I SDCITRU is started and enabled.

9. Add Natural source distribution.

Customize and submit AVZACNLD, located in HLQ.SAVZCNTL. This is a Natural Systems utility that will
load the Natural environment objects into the AVZ Natural library. These objects include Natural
samples and ACI Server programs.

Note : If you are using Natural security, you must create the AVZ Natural Library before performing this
step. If you are not using Natural Security, the library is created automatically.
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Accessibility features

Accessibility features help a user who has a physical disability, such as restricted mobility or limited
vision, to use a software product successfully.

The major accessibility features in this product enable users to perform the following activities:

• Use assistive technologies such as screen readers and screen magnifier software. Consult the assistive
technology documentation for specific information when using it to access z/OS® interfaces.

• Customize display attributes such as color, contrast, and font size.
• Operate specific or equivalent features by using only the keyboard. Refer to the following publications

for information about accessing ISPF interfaces:

– z/OS ISPF User's Guide, Volume 1
– z/OS TSO/E Primer
– z/OS TSO/E User's Guide

These guides describe how to use the ISPF interface, including the use of keyboard shortcuts or
function keys (PF keys), include the default settings for the PF keys, and explain how to modify their
functions.
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Product legal notices

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

This material may be available from IBM in other languages. However, you may be required to own a copy
of the product or product version in that language in order to access it.

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.
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