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Installing Natural for DB2

This section describes how to install Natural for DB2 in the various environments supported.

The installation procedures contain a number of options that depend on the TP monitor being used as well
as on other site requirements.

This section covers the following topics:
e |nstallation Jobs
® Using System Maintenance Aid
® Prerequisites
e |Installation Tape for Natural for DB2
® |nstallation Procedure for Natural for DB2
® |nstallation Verification
e Natural Parameter Modification for DB2
® Parameter Module NDBPARM
e Special Requirements for Natural Tools for DB2
e Natural for DB2 Server Stub

Notation vrs or vr: If used in the following document, the notatios or vr stands for the relevant
version, release, system maintenance level numbers. For further information on product versions, see
Versionin theGlossary

Installation Jobs

The installation of Software AG products is performed by installation jobs. These jobs are either created
manually or generated by System Maintenance Aid (SMA).

For each step of the installation procedure described later in the section Installing Natural for DB2, the job
number of a job performing the respective task is indicated. This job number refers to an installation job
generated by SMA. If you are not using SMA, an example job of the same number is provided in the job
library on the Natural for DB2 installation tape; you must adapt this example job to your requirements.
Note that the job numbers on the tape are preceded by the product code "NDB" of Natural for DB2 (for
example NDBIO070).

Using System Maintenance Aid

For information on the use of Software AG’s System Maintenance Aid for the installation process, refer to
the System Maintenance Aitbcumentation.
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Prerequisites

® Base Natural must be installed first; you cannot install Natural and Natural for DB2 at the same time.

® The Software AG Editor must be installed (¥estalling the Software AG Editdn thelnstallation
documentation).

For special considerations on the various environments supported by Natural for DB2, see
Environment-Specific Considerations

Further product/version dependencies are specified INataral and Other Software AG Produeisd
Operating/Teleprocessing Systems Requimetie current NaturdRelease Notes

Installation Tape for Natural for DB2

The installation tape contains the datasets listed in the table below. The sequence of the datasets is shown
in theReport of Tape Creatiowhich accompanies the installation tape.

Dataset Name | Contents

NDB/r s.SRCE| Natural for DB2 source modules

NDB/r s.LOAD | Natural for DB2 load modules

NDB/r s.INPL |Natural for DB2 utility programs itNPL format

NDB/r s.ERRN|Natural for DB2 error messages
NDB/r s.JOBS |Natural for DB2 installation jobs
NDB/r s.LDEL | Instructions to delete Natural for DB2 objects of Versior| 4.1

Copying the Tape Contents to a z/OS Disk

If you are using SMA, refer to tHgystem Maintenance Aitbcumentation (included in the current edition
of the Natural documentation CD).

If you arenotusing SMA, follow the instructions below.
This section explains how to:
® Copy dataseCOPY.JOBfrom tape to disk.
® Modify this dataset to conform to your local naming conventions.
The JCL in this dataset is then used to copy all datasets from tape to disk.

If the datasets for more than one product are delivered on the tape, the@@R¥elOBcontains the
JCL to unload the datasets for all delivered products from the tape to your disk.

After that, you will have to perform the individual install procedure for each component.
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e Step 1 - Copy Dataset COPY.JOB from Tape to Disk
e Step 2 - Modify COPY.JOB on Your Disk
e Step 3 - Submit COPY.JOB

Step 1 - Copy Dataset COPY.JOB from Tape to Disk

The datase€EOPY.JOB(Label 2) contains the JCL to unload all other existing datasets from tape to disk.
To unloadCOPY.JOR use the following sample JCL.:

/ISAGTAPE JOB SAG,CLASS=1,MSGCLASS=X
I*
//ICOPY EXEC PGM=IEBGENER
/ISYSUT1 DD DSN=COPY.JOB,

I DISP=(OLD,PASS),

I/ UNIT=(CASS,,DEFER),

/I VOL=(,RETAIN,SER= t ape-vol une),
Il LABEL=(2,SL)

/ISYSUT2 DD DSN= hi | ev.COPY.JOB,
/I DISP=(NEW,CATLG,DELETE),

/I UNIT=3390,VOL=SER= vol une,

Il SPACE=(TRK,(1,1),RLSE),

/l DCB=*.SYSUT1

/ISYSPRINT DD SYSOUT=*

/ISYSIN DD DUMMY

1

where:

hi | ev is a valid high level qualifier
t ape- vol une is the tape volume name, for example: T12345
vol une is the disk volume name

Step 2 - Modify COPY.JOB on Your Disk

Modify the COPY.JOBon your disk to conform to your local naming conventions and set the disk space
parameters before submitting this job:

e SetHILEV to a valid high level qualifier.

® SetLOCATIONto a storage location.

e SetEXPDTto a valid expiration date.
Step 3 - Submit COPY.JOB

SubmitCOPY.JOBto unload all other datasets from the tape to your disk.

Installation Procedure for Natural for DB2
This section describes how to install Natural for DB2 in various environments:

This section covers the following topics:
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e Common Installation Steps

e |Installation Steps Specific to CICS

® Using Plan Selection by Dynamic Plan Exit
® Using the File Server with VSAM

e |[nstallation Steps Specific to Com-plete

e |nstallation Steps Specific to IMS TM

e |Installation Steps Specific to TSO
Common Installation Steps
The following steps are required to install Natural for DB2 in all supported environments.

Step 1: Allocate the DBRM Library for Use with Natural for DB2

Allocate a PDS as database request module (DBRM) library. The size of this dataset and the number of
directory entries depend on the particular site (5 tracks and 20 directory blocks must be adequate for most

environments). The PDS must have a fixed-block record format and a record length of 80.

Any standard dataset name can be used for this DBRM library; however, this installation procedure
assumes that the narSBAGLIB.DB2DBRMis used.

Step 2: Generate the Natural for DB2 I/O Module NDBIOMO
Job 1055, Step 1600

By executing a standard Natural batch job, this step generates the assembly stiN\D& @iV Grom the
membemMNDBIOTM

This batch job invokes the Natural progrAfdBGEN] which is loaded withNPL during the base
Natural installationNDBGENIcontains the following two parameters, which you can modify to meet
your specific requirements:

e the DB-environment parameter, which must be set to:
O DB2V7if you are running DB2 Version 7
O DB2V8if you are running DB2 Version 8
O DB2V9if you are running DB2 Version 9 or higher
e the number of parallel dynamic prepared DB2 statements.

NDBIOM({see also the relevant sectiorinternal Handling of Dynamic Statemenperforms the
dynamic access to DB2 and contains all nece€s4BC SQL statements. In addition, it contains some
special SQL statements which cannot be executed in dynamic mode.
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An output report is created by this job. Check the report for successful job completion. In addition, a
condition code of 0 indicates normal completion.

Step 3: Assemble and Link NDBIOMO
Job 1055, Step 1610
Precompile, assemble and lINlDBIOMO

Note:
The link-edit step receives a condition code of 4 because of unresolved refere@N I, This is
normal and can be ignored.

Step 4: Bind the DBRM NDBIOMO into a Package

Job 1055, Step 1620

If desired, change library names to meet site requirements.

Step 5: Create the DB2 Plan for Use with Natural for DB2

Job 1055, Step 1630

If desired, change library names and plan name to meet site requirements.

Step 6: Modify, Assemble and Link the Natural for DB2 Parameter Module
Job 1055, Steps 1640/1650 or 1660/1670 or 1675/1676

The Natural for DB2 parameter modiN®BPARMontains the macidDBPRMvith parameters specific
to Natural for DB2.

You can generally use the default values for all parameters. Modify only the values of the parameters
whose default values do not suit your requirements.

The individual parameters are described in the seBawameter Module NDBPARM

® \When the file server isnot to be used:
Execute the Steps 1640 and 1650; the resulting parameter module iNCGHBEARM

® When the file server is to be used:
Execute the Steps 1660 and 1670; the resulting additional parameter module N DBIRARMF

® \When the file server uses the Software AG Editor buffer pool as the storage medium:
Execute the Steps 1675 and 1676; the resulting additional parameter module NRBIBERME

Step 7: Link-Edit NATGWDB2
Job 1055, Step 1680

Link-edit the environment-independent Natural for DB2 nuch&3 GWDB2
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Verify that theINCLUDE cards refer to the corresponding DD names for the load libraries.
Step 8: Modify, Assemble and Link the Natural Parameter Module

Jobs 1060 and 1080

Adapt your Natural parameter modMNATPARNMy adding parameters specific to Natural for DB2 (see
Natural Parameter Modification for DBand reassembNATPARM

Step 9: Relink your Natural Nucleus
Jobs 1060 and 1080
Natural for DB2 basically consists of:
® An environment-independent nucleus, which can be shared by multiple environments.

® Environment-dependent components, which must be linked to the appropriate Natural
environment-dependent interface.

Modify the JCL used to link your Natural shared nucleus by adding the folldiW{DQUDE card:

INCLUDE Environment-independent Natural for DB2 nucleus fistep 7:
SMALIB(NATGWDBZ2) Link-Edit NATGWDB2

Modify the JCL used to link your Natural environment-dependent nucleus by adding the following
INCLUDE cards and the corresponding DD statements:

INCLUDE Natural for DB2 parameter module create&tap 6: Modify, Assemble
SMALIB(NDBPARM) and Link the Natural for DB2 Parameter Module

INCLUDE Natural for DB2 I/O module created 8tep 3: Assemble and Link
SMALIB(NDBIOMO) NDBIOMO

INCLUDE SQL Error Message Module

DSNLIB(DSNTIAR)

INCLUDE Environment-dependent DB2 interface (see below)
XXXXXXXX(YYYYYYYY)

If you want to use thblatural File Servefor DB2, includeSMALIB(NDBPARMF)or
SMALIB(NDBPARME)instead oSMALIB(NDBPARM) see als&tep 6: Modify, Assemble and Link the
Natural for DB2 Parameter Module

Depending on your environment(8CLUDE the appropriate environment-specific language interface
yyyyyyyy in the libraryxxxxxxxx as shown in the following table:
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Interface |Library |Environment

DSNALI DSNLIB |Under TSO and in batch mode without running under the control of the DSN
command processor (that is, with CAF).

DSNRLI |DSNLIB|WLM (Workload Manager) stored procedure address space and Natural
Development Server (NDV) (recommended). Also usable in TSO and batch
environments.

DSNELI DSNLIB |Under TSO and in batch mode when running under the control of the DSN
command processor.

DSNCLI |DFHLIB |Under CICS

DFSLIOO0 |IMSLIB |Under IMS TM (MPP and BMP) and in batch mode by using the DB2 DL/I
batch supportffSNMTVOL

NDBCOM |NDBLIB | Under Com-plete.

Note:
If you want to use Natural for DB2 in various environments (that is, with different TP monitors), you must

repeat this step for each of these environments.

Instead of link-editing your Natural nucleus in the way described above, you have the following
alternatives:

1. If you do not use a Natural shared nucleus, all modules must be included in the link-edit of the
Natural nucleus.

2. RemoveNATGWDB#®om the link-edit of the Natural shared nucleus and run it as a separate module
with the mandatory entry nanNATGWDB2You can modify the name of the module createStep
7: Link-Edit NATGWDBZ2However, if you use a hame different frdd TGWDB2his name must
be specified as an alias name iMNAFALIAS macro entry of the Natural parameter module. This
way of link-editing only applies if the Natural Resolve CSTATIC Addresses feature (RCA) is used.

3. Include all modules in the link-edit job of a separate Natural parameter module with the mandatory
entry nameéCMPRMTBThe name of the resulting module is arbitrary. This way of link-editing only
applies if an alternative parameter modi@RMprofile parameter) is used. If link-editing is done in
this way, you can install Natural for DB2 without having to modify your Natural nucleus or driver.

If link-editing is done according to number [2] or [3], the following applies:

TP Monitor | Requirement

CICSs The resulting module must be defined via a PPT entry or RDO.

PPT entry:

DFHPPT TYPE=ENTRY,PROGRAMgdul e- nane,PGMLANG=ASSEMBLER
Come-plete |The resulting module must be definedRISSIDENTPAGET reside in the LPA/(E)LPA.
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Step 10: Delete Natural for DB2 Objects
Job 1061, Step 0016
This step is optional but recommended to avoid data inconsistencies.

If you are using a Version 4.1 NatuFMAT system file, delete obsolete Version 4.1 Natural for DB2
objects by loading theDB/r s.LDEL data set with the Natural INPL utility.

See also the corresponding sixglete Natural System Objeatsinstallation Procedure for Natural
under z/OSn thelnstallation documentation.

Step 11: Load Natural for DB2 Objects into the System File
Job 1061, Step 1610
Before executing this step, change @ dWKFODD statement to point to tiédDBinn.INPL dataset.

In this step, the Natural for DB2 system programs, maps and DDMs are loaded into the Natural system
files. ThelNPL job loads objects into the Natural system libraB¥SDDMSYSTEMandSYSDB2

The Natural for DB2 system programmsistbe loaded into thENAT system file.

A Warning:
Ensure that your newly createdSYSDB2 library contains all
necessary Predict interface programs, which are loaded int8YSDB2
when installing Predict (see the relevant Predict documentation).
Step 12: Load Natural for DB2 Error Messages into the System File
Job 1061, Step 1620
Before executing this step, change @ dWKFODD statement to point to tidDBinn.ERRN dataset.

This step executes a batch Natural job that runs an error load program by usibithe.ERRN
dataset as input. THERRLODU$b loads error messages into the libr@¥SERRN theFNAT system
file.

The Natural for DB2 error messagesstbe loaded into thENAT system file.
Step 13: Create the Natural for DB2 Server Stub
Job 1070, Steps 1604,1606,1608,1610

Create server stubs to execute Natural stored procedures and Natural user-defined functions. Natural for
DB2 server stubs are interface modules between the DB2 database system and the Natural server. In order
to execute Natural stored procedures and Natural user-defined functions, the server stub needs to be
installed.

There are two types of server stub (in the stub name stands for the current product version and release
numbers):
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1. Natural for DB2 server stub (module NDB/r SRV, Steps 1604 and 1606)
The server stub is used to execute Natural stored procedures and Natural user-defined functions.

The IBM LE (Language Environment) runtime modules required must be linked to the Natural for
DB2 server stub module. Use t8ALL option of the linkage editor and assign the LE runtime
library asSYSLIB.

2. Natural for DB2 start server stub (module NDBrSTR, Steps 1608 and 1610)
The start server stub is used to start the Natural server environment(s) explicitly.

The IBM LE (Language Environment) runtime modules required must be linked to the Natural for
DB2 start server stub module. Use @&LL option of the linkage editor and assign the LE runtime
library asSYSLIB. Additionally, include the modulddDBSTRRdelivered with Natural for DB2)
andNATCONF@&elivered with Natural) froldNDBinn.LOAD andNAThnn.LOAD.

Natural for DB2 server stubs are generated fronNIBBSTUBNacro. You can generally use the default
values for all parameters. Modify only the values of the parameters whose default values do not suit your
requirements. The individual parameters are described in the sHetiaral for DB2 Server Stub

The resulting load modules have to be placed into a steplib library of the JCL used to execute the DB2
stored procedure address space.

For DB2 UDB, each Natural stored procedure or Natural user-defined function must be defined by a DB2
CREATE PROCEDUR®E DB2CREATE FUNCTIONstatement, where the name of the Natural for DB2
server stub moduldDB/r SRVgenerated is specified BXTERNAL NAME

Step 14: Bind the DBRM ROUTINEN into a Package
Job 1070, Step 1615

Bind the DBRMROUTINENNto a package. The DBRROUTINENS contained in the collection
SAGNDBROUTINENPAGIKd delivered with Natural for DB2. Natural for DB2 needs this collection for
accessing the DB2 catalog and retrieving the parameter descriptions of Natural stored procedures and
Natural user-defined functions.

Installation Steps Specific to CICS
This section describes how to install Natural for DB2 in a CICS environment.

Ensure that your Natural/CICS thread size is large enough to cont&BR&ZE; if you use the Natural
Tools for DB2, an additional storage of 8 KB is required.

Natural for DB2 uses the CICS DB2 attachment facility to access DB2 for z/OS from a CICS
environment. This requires the DB2 plan containing the SQL statements performed from Natural for DB2
have to be defined in the CICS resource definition. For this purpose, CICS DB2 provides three types of
resource definitions:

e DB2CONN
Defines the connection between CICS and DB2 for z/OS.

e DB2ENTRY
Define threads used for access from CICS to DB2 for z/OS and their associated necessary resources,
such as the DB2 plan.



Installing Natural for DB2 Installation Steps Specific to CICS

e DB2TRAN
Associate CICS transactions witliD82ENTRYdefinition.

There are two ways to select the DB2 plan for the transaction used by Natural for DB2:

® Fixed DB2 plan definition
Fixed DB2 plan definition is achieved by defining tleANattribute as the DB2 plan for the
DB2ENTRYwhich is associated with the CICS transaction used by Natural for DB2.

® Dynamic DB2 plan exit
Dynamic DB2 plan exit is a CICS program which is invoked by the CICS DB2 attachment facility to
determine the plan to be used for the thread at execution time.

Dynamic DB2 plan exit is achieved by defining PIeANEXit attribute as the DB2 plan exit

program for thddB2ENTRYwhich is associated with the CICS transaction used by Natural for DB2.
Natural for DB2 provides thiDBUEXTprogram as DB2 plan exMDBUEXTprovides the plan to
CICS DB2, which has been previously set by executingN#iEPLANprogram.

This section covers the following topics:
e Using Plan Selection by CICS RCT Entry Threads
Using Plan Selection by CICS RCT Entry Threads

If you want fixed assignment of your transaction code to the DB2 plan, add an additional entry to your
RCT, or define &B2Entry with RDO.

Perform one of the following alternative steps:
e Modify, assemble and link CICS RCT

Modify your RCT as follows (for any other parameters, refer to the relevant DB2 literature by IBM):
DSNRCT TYPE=ENTRY,PLAN# an- nane, TXID=( transaction-1D)
® Define aDB2Ent r y with RDO

For parameters, refer to the relevant CICS literature by IBM.

DEFINE DB2ENTRY

OVERTYPE TO MODIFY CICS RELEASE = 0650

CEDA DEFine DB2Entry( )

DB2Entry : DB2ENTR

Group :NCI

DEscription

THREAD SELECTION ATTRIBUTES

TRansid : transaction-id

THREAD OPERATION ATTRIBUTES

ACcountrec  : None None ! TXid ! TAsk ! Uow

AUTHId

AUTHType : Userid Userid ! Opid ! Group ! Sign ! TErm
I TX

DRollback - Yes Yes ! No

PLAN : pl an- name

PLANExithame :

10
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PRIority : High High ! Equal ! Low
PROtectnum : 0005 0-2000
THREADLImit : 0005 0-2000
THREADWait : Pool Pool ! Yes ! No

Theplan-namemust be the same as the name used to create the DB2 plan for Natural for DB2: see
Common Installation Steps

Using Plan Selection by Dynamic Plan Exit

If you want to perform plan selection by using the dynamic plan exit, perform the following steps:
Step 1: Assemble the CICS Dynamic Plan Selection Exit Module NDBUEXT

Job 1070, Step 1630

The sample exllDBUEXTcan be modified to use a default plan name if none has been specified prior to
the first SQL call. Review the source code in the moNMIDBUEXTor details about specifying a default
plan name.

Optionally modify the source modudDBUEXT
Precompile, assemble and lINIDBUEXTor CICS.

Note:
This step receives a condition code of 4 because of an unresolved external refef@RretEiIO0 and
DFHEIL. This is normal and can be ignored.

Step 2: Link-Edit the CICS Dynamic Plan Selection Exit Module NDBUEXT
Job 1075, Step 1640

The resulting modul&lDBUEXTmust be linked to the CICS load library and defined via a corresponding
PPT entry or RDO.

PPT entry:
DFHPPT TYPE=ENTRY,PROGRAM=NDBUEXT,PGMLANG=ASSEMBLER
Step 3: Modify, Assemble and Link the CICS RCT or Define a DB2Entry
Perform one of the following alternative steps:
e Modify your RCT

Modify your RCT as follows (for any other parameters, refer to the relevant DB2 literature by IBM):

DSNRCT TYPE=POOL,PLNPGME=NDBUEXT,PLNEXIT=YES

The parametedPLNPGMHEnust specify the same program aski#éViEstatement oStep 2: Link-Edit
the CICS Dynamic Plan Selection Exit Module NDBUEXT

e Define aDB2Ent r y with RDO

11
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For parameters, refer to the relevant CICS literature by IBM.

DEFINE DB2ENTRY

OVERTYPE TO MODIFY CICS RELEASE = 0530
CEDA DEFine DB2Entry( )

DB2Entry : DB2ENTR

Group - NCI

DEscription

THREAD SELECTION ATTRIBUTES

TRansid : transaction-id

THREAD OPERATION ATTRIBUTES

ACcountrec : None None ! TXid ! TAsk ! Uow

AUTHId

AUTHType : Userid Userid ! Opid ! Group ! Sign! TErm
1 TX

DRollback - Yes Yes ! No

PLAN

PLANExithame : NDBUEXT

PRlority : High High ! Equal ! Low

PROtectnum : 0005 0-2000

THREADLImit : 0005 0-2000

THREADWait : Pool Pool ! Yes ! No

The parametePLANExithame must specify the same program ashAéMEstatement oStep 2:
Link-Edit the CICS Dynamic Plan Selection Exit Module NDBUEXT

Alternatively or additionally, you can specify the plan exit progMdBUEXWwith the
PLANExithame parameter oPOOL THREAD ATTRIBUTESof theDB2Connresource
definition of CICS TS.

Using the File Server with VSAM

If you want to use the Natural File Server with VSAM system files, perform the following additional
steps:

Step 1: Define a VSAM Dataset for the File Server
Job 1008, Step 1610

Specify the size and the name of the VSAM RRDS that is to be used as the file server (see also
Preparations for Using the File ServerNatural File Server for DBR

Step 2: Format the File Server Dataset
Job 1075, Step 1610

Specify the five input parameters required to format the file server dataset (Sesepks@tions for
Using the File Servein Natural File Server for DBR

Step 3: Modify, Assemble and Link the CICS Tables

Shown below are sample additional CICS table entries needed for the file server and for the DB2
components of Natural:

12
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FCT entry:

CMFSERV DFHFCT TYPE=DATASET, X
ACCMETH=VSAM, X
BUFND=5, X
BUFNI=4, X
DATASET=CMFSERYV, X
DISP=SHR, X
DSNAME=SAGLIB.NCIDB2.SERVER, X
FILSTAT=(ENABLED,CLOSED), X
JID=NO, X
LOG=NO, X
LSRPOOL=NONE, 1-8 ONLY FOR XA; NONE X
RECFORM=(FIXED,BLOCKED), X
RSL=PUBLIC, X
SERVREQ=(ADD,UPDATE,DELETE,BROWSE), X
STRNO=4

Step 4: Restart CICS

Restarting CICS is required, because of the additional FCT entry above.

Installation Steps Specific to Com-plete

Under Com-plete, the installation procedure of Natural for DB2 continues with the adaptation of your
Com-plete environment.

Ensure that the changes required for DB2 have been applied to your Com-plete environment (see the
relevant Com-plete documentation).

Installation Steps Specific to IMS TM
This section describes how to install Natural for DB2 in an IMS TM environment.

Ensure that the thread of your Natural IMS TM Interface is large enough to contBB2B&ZE; if you
use the Natural Tools for DB2, an additional storage of 8 KB is required.

Below is information on:

e Bind Default DB2 Plans for Different IMS TM Environments
e Using Plan Selection with IMS TM Resource Translation Table
e Using the File Server with VSAM

Bind Default DB2 Plans for Different IMS TM Environments

® Job 1055/ Steps 1631, 1632, 1633, 1634 for IMS MPP conversational, IMS BMP, IMS MPP
non-conversational, OBMP

If desired, change library names and plan names to meet site requirements.

13
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Using Plan Selection with IMS TM Resource Translation Table

If the name (or anLIAS) of your environment-dependent Natural nucleus does not match the name of
your DB2 plan, you must use an Resource Translation Table (RTT).

Below is information on:
® Modify, assemble and link the IMS TM Resource Translation Table

Add an additionaDSNMAPNMhacro to your Resource Translation Table (RTT) as follows (for any
other parameters, refer to the relevant DB2 literature by IBM):

DSNMAPNMhacro:

DSNMAPN APN=oad- nodul e,PLAN=pl an- nane

Thel oad- nodul e represents the environment-dependent Natural nucleus (that is, the IMS TM
application program) and thd an- name is the same as the one used inBH¢D step

Using the File Server with VSAM
Be aware that database loops cannot be continued across terminal 1/0s without using the File Server.

If you want to use the Natural File Server with VSAM system files, perform the following additional
steps:

1. Define the VSAM dataset for the file server
Job 1008, Step 1600

Specify the size and the name of the VSAM RRDS that is to be used as the file server (see also
Preparations for Using the File ServierNatural File Server for DBR

2. Format the file server dataset
Job 1075, Step 1600

Specify the five input parameters required to formafitbeserverdataset (see alfreparations for
Using the File Servein Natural File Server for DBR

3. Update the JCL for the MPP region
Include theDDstatemen€MFSERYo define the file server dataset.
Increase th&@EGIONparameter if necessary.

4. Restart the MPP region used by your Natural IMS TM Interface

Restart your MPP region, because of the additiDixdtatement.

14
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Installation Steps Specific to TSO
This section describes how to install Natural for DB2 in a TSO environment:

® Using the File Server with VSAM
e Sample JCL for Starting and Using Natural for DB2 under CAF
e Sample JCL for Starting and Using Natural for DB2 under DSN

Using the File Server with VSAM

If you want to use the Natural File Server with VSAM system files, perform the following additional
steps:

1. Modify NDBFSRV in NATTSO

Set theNDBFSR\parameter in thBIATTSOmacro toYESand reassemble and relink your
Natural/TSO interfacBlATTSO

2. Define the VSAM dataset for the file server
Job 1008, Step 1620

Specify the size and the name of the VSAM RRDS that is to be used as the file server (see also
Preparations for Using the File ServierNatural File Server for DBR

3. Format the file server dataset
Job 1075, Step 1620

Specify the five input parameters required to format the file server dataset (sSeeepk@tions for
Using the File Servein Natural File Server for DBR

Sample JCL for Starting and Using Natural for DB2 under CAF
To test the TSO installation of Natural for DB2 under CAF, perform the following steps:
1. Adapt CLIST NDBCAF
Job 1070, Step 240C

Change the library and program names in the CINBBCARo0 meet site requirements. If you do
not use the file server, remove theLOCandFREEstatements foEcMFSERYV

2. Invoke Natural

Invoke Natural by executing the CLIST created inghevious stepEnsure that DB2 tables can be
accessed and that plan switching can be performed.

Before the first SQL call you must cAIATPLANto explicitly allocate the plan. The plan nhame must
be the same as the name usefitap 5: Create the DB2 Plan for Use with Natural for DB2
NATPLANcan be edited to specify the appropriate DB2 subsystem ID.

15
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Sample JCL for Starting and Using Natural for DB2 under DSN
To test the TSO installation of Natural for DB2 under DSN, perform the following steps:
1. Adapt CLIST NDBTSO
Job 1070, Step 240B

Change the subsystem ID as well as the library, plan and program names in theNOB$3Qo0
meet site requirements. If you do not use the file server, remoyéd tl@CandFREEstatements for
CMFSERV

2. Invoke Natural

Invoke Natural by executing the CLIST created in the previous step. Ensure that DB2 tables can be

accessed. The plan name must be the same as the name us&INitetep For an explanation of

the DSNandRUNcommands, refer to the relevant IBM literature for DB2 TSO and batch users.
Installation Verification

This section provides example batch jobs and online methods for verifying the installation of Natural for
DB2:

® Test Batch Natural for DB2 under CAF - Job NDBBATCA
® Test Batch Natural for DB2 under DSN - Job NDBBATTB
® Test DSNMTVO01 - Job NDBMTVO01

® Online Verification Methods

Test Batch Natural for DB2 under CAF - Job NDBBATCA

NDBBATCAontains sample JCL to test Natural for DB2 in batch mode by using the Call Attachment
Facility (CAF) interface.

Modify the sample JCL to meet site requirements.

Before the first SQL call you must cAIRTPLANto explicitly allocate the plan. The plan name must be
the same as the name use&iap 5: Create the DB2 Plan for Use with Natural for DERTPLANcan
be edited to specify the appropriate DB2 subsystem ID.

Test Batch Natural for DB2 under DSN - Job NDBBATTB

NDBBATTR:ontains sample JCL to test Natural for DB2 in batch mode by using the DSN command
processor. Modify the sample JCL to meet site requirements.

The plan name must be the same as the name uSéehih: Create the DB2 Plan for Use with Natural
for DB2 For an explanation of tie2SNandRUNcommands, refer to the relevant IBM literature for DB2
TSO and batch users.
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Test DSNMTVO01 - Job NDBMTVO01
NDBMTVO0Icontains a sample JCL to execute Natural by using the DB2 DL/l batch support.
Modify the sample JCL to meet site requirements.

The plan name must be the same as the name uSgehid: Create the DB2 Plan for Use with Natural
for DB2

Online Verification Methods

To verify the installation of Natural for DB2 online, you can use either SQL ServicédsM2example
programs:

® Using SQL Services
e Using DEM2* Example Programs

Using SQL Services

¥ To verify and check the Natural for DB2 installation by using the SQL Services of the Natural
SYSDDM utility

1. Invoke Natural.
2. InvokeSYSDDM
3. On theSYSDDMnain menu enter Function CoBdo invoke theéSQL Servicesfunction.
Enter Function Cod8 to select all DB2 tables.
The communication between Natural and DB2 works if all existing DB2 tables are displayed.

For one of the tables, generate a Natural DDM as described in the $&etierate DDM from an
SQL Tablan Generating Natural Data Definition Modules (DDMSs)

4. After you have generated a DDM, access the corresponding DB2 table with a simple Natural
program:

Example:
FIND viewnane WITH field= val ue
DISPLAY field

LOOP
END

If you receive the message NAT3700, enter the Natural system con8@uiRRo display the
corresponding SQL return code. .

Using DEM2* Example Programs

To verify and test your installation you can also use the example proBama*in the Natural system
library SYSDB2provided on the installation tape.
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Using these example programs, you can create a DB2 table byDEWCREANd create the
corresponding DDM using the Natu&Y SDDMutility.

You can then store data in the created table by BH2STORNd retrieve data from the table by using
DEM2FINDor DEM2SEL

You can also drop the table by using prog2BM2DROP

Natural Parameter Modification for DB2
This section covers the following topics:
e Natural Profile Parameter Settings

® Performance Considerations for the DB2SIZE Parameter

Natural Profile Parameter Settings

¥ To set the Natural profile parameter

1. Add the following Natural profile parameter to yOUATPARNNodule:

DB2SIZE=nn

The DB2SIZE parameter can also be specified dynamically. It indicates the size of the DB2 buffer
area, which must be set to at least 6 KB.

The setting 0DB2SIZE also depends on whether you use the file server or not. If the file server is
not used, the setting can be calculated according to the following formula:

(1064 + n1*40+ n2*120)+ 1023)/ 1024 KB

If the file server is used, the setting can be calculated according to the following formula:

(1160 + nl*40+ n2*160+ n3*8)+1023)/1024 KB

The variables1, n2 andn3 correspond to:

nl |the number of statements for dynamic access as specified as the second parameter in Job 1055,
Step 1600;

n2 |the maximum number of nested database loops as specified wiiAKIEOOPRarameter in
NDBPARM

n3 | the maximum number of file server blocks to be allocated per user specified as the fifth
parameter in Job 1075, Step 1620 orBBPMAXarameter oNDBPARMTf you decided to us
the Software AG Editor buffer pods file server.

D

Important:

Ensure that you have also added the Natural parameters required for the Software AG Editor; see the
relevant installation description in the sectingtalling the Software AG Editaf the Natural

Installation documentation.
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As DB2SIZE applies to Natural for DB2 and Natural for SQL/DS, it must be set to the maximum
value if you run more than one of these environments.

2. Add anNTDBentry specifying the list of logical database numbers that relate to DB2 tables. All
Natural DDMs that refer to a DB2 table must be cataloged with a DBID from this list. DBIDs can be any
number from 1 to 254; a maximum of 254 entries can be specified. For most user environments, one entry
is sufficient.

Important:

Ensure that all DB2 DDMs used when cataloging a given program have a valid DB2 DBID. Also
ensure that the DBIDs selected in MiEDBmacro for DB2 do not conflict with DBIDs selected for
other database systems.

The DBID for SQL/DS used when cataloging a Natural program does not have to bslTrDiBkst
of DBIDs used when executing this program. Therefore, when executing existing Natural programs,
DBID 250 is not mandatory. Two samp& DBmacros follow:

NTDB DB2,250

NTDB DB2,(200,250,251)

Performance Considerations for the DB2SIZE Parameter

During execution of an SQL statement, storage is allocated dynamically to build the SQLDA for passing
the host variables to DB2.

In previous Natural for DB2 versions, this storage was always obtained from the TP monitor or operating
system. For performance reasons, it is now first attempted to meet the storage requirements by free space
in the Natural for DB2 bufferdB2SIZE). Only if there is not enough space available in this buffer, the

TP monitor or operating system is invoked.

To take advantage of this performance enhancement, you must speciBBZBIZE larger than
calculated according to thiermula seeNatural Profile Parameter Settings

Depending on the SQL execution mode and on the usage of the Natural file server, the additional storage
requirements (in bytes) can be calculated as follows:

Dynamic Mode

Static Mode

Storage Requirements for the File Server

Sample Calculation for Dynamic Mode without Using the File Server
Considerations for VARCHAR Fields

Dynamic Mode

® \With sending fields:

80+ n*56

With sending fields including LOB columns:
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80+2* n*56
wheren is the number of sending fields in an SQL statement.
The storage is freed immediately after the execution of the SQL statement.

® \WVith receiving fields (that is, with variables of ti¢TO list of aSELECTstatement):

80+ n*56+24+ n*2

With receiving fields including LOB columns:

80+2* n*56+24+ n*2

wheren is the number of receiving fields in an SQL statement.

The storage remains allocated until the loop is terminated.
Static Mode

® \With sending fields:
80+ n*24
With sending fields including LOB columns:
80+2* n * 56
wheren is the number of sending fields in an SQL statement.
The storage is freed immediately after the execution of the SQL statement.

® With receiving fields (that is, with variables of tid¢TO list of aSELECTstatement):

80+ n*24+24+ n*2

With receiving fields including LOB columns:

80+2* n*56+24+ n*2

wheren is the number of receiving fields in an SQL statement.

The storage remains allocated until the loop is terminated.
Storage Requirements for the File Server

When using the file server, additional storage is required for each database loop that contains positioned
UPDATEand/orDELETEstatements.

For each of such loops, a buffer is allocated to save the contents of all receiving fields contained in the
INTO list. Therefore, the size of this buffer corresponds to the total length of all receiving fields:

20+4+ sum( | ength (v1), ..., I ength (v n))
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wherevl ... v n refers to the variables contained in IN&O list.
The buffer remains allocated until the loop is terminated.
Sample Calculation for Dynamic Mode without Using the File Server

If you use the default value 10 for both variables &ndn2), the calculate@®B2SIZE will be 2208

bytes. However, if you specify@B2SIZE of 20 KB instead, the available space for dynamically

allocated storage will be 18272 bytes, which means enough space for up to either 325 sending fields or
313 receiving fields.

Since space for receiving fields remains allocated until a database loop is terminated, the number of fields
that can be used inside such a loop is reduced accordingly: for example, if you retrieve 200 fields, you can
update about 110 fields inside the loop.

Considerations for VARCHAR Fields

When usingARCHARields (that is, fields with either an accompanyir@field in the Natural view or

an explicitLINDICATOR clause), additional storage is allocated dynamically it.t&@er LINDICATOR
field is not specified directly in front of the corresponding base field. Therefore, always specify these
fields in front of their base fields.

Parameter Module NDBPARM

The source moduldDBPARNS used in several Natural add-on products. It contains parameter macros
specific to an SQL environment:

e NDBPRM
e NDBID

These macros are described below.

Parameter Macro NDBPRM

The default values of the parameters contained in this macro can be modified to meet site-specific
requirements (see tlerresponding stejm Common Installation StepsThe values of the parameters
cannot be dynamically overwritten.

Below is a description of all parameters contained ir\tb8 PRNhacro:

BTIGN | CONVERY CONVRS2DDFSERV|DELIMID |EBPFSRV|EBPPRAL|EBPSEC]|
EBPMAX ETIGN | FSERV| MAXLOOPNNPSH PSCIGN| REFRESH RETRYPQRWRDONI.
STATDYN

BTIGN - Ignore BACKOUT TRANSACTION Error
This parameter is enables you to ignore the error which results lBRCEOUT TRANSACTION

statement that was issued too late for backing out the current transaction, because an implicit Syncpoint
has previously been issued by the TP monitor.
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Possible Values:

Value Explanation
ON The error after a laBACKOUT TRANSACTIOR ignored. This is the default value.
OFF The error after a laBACKOUT TRANSACTIOR notignored.

CONVERS - Conversational Mode under CICS

This parameter is used to enabled conversational mode in CICS environments where no Natural for DB2
file server is used.

Possible Values:

Value Explanation
ON Conversational mode is allowed. This is the default value.
OFF Conversational mode st allowed.

If this parameter is set ©FFand no Natural file server is used, you cannot continue database loops
across terminal 1/Os; if so, the DB2 SQL codes -501, 504, 507, 514, or 518 may occur.

If you are using th&€YSDDM SQL Servic@sa CICS environment without Natural for DB2 file server,
you must specifCONVERS=QNMtherwise you get the errors mentioned above.

CONVRS?2 - Allow Conversational Mode 2 under CICS
This parameter is used to allow conversational mode 2 in CICS environments.

Possible Values:

Value Explanation
ON Conversational mode 2 is allowed.
OFF Conversational mode 2 it allowed. This is the default value.

This parameter is used to control conversational mode 2 in CICS environments. Conversational mode 2
means that update transactions are spawned across terminal 1/Os until either arC&X{diMIiTor

explicit ROLLBACHKhas been issued (Caution: DB2 and CICS resources are kept across terminal 1/Os!).
This meanfCONVRS2=0Nas the same effect as the Natural paranRE&UDO=0FFexcept that the
conversational mode is entered after an DB2 update statedffDATEDELETE INSERT) and left

again after £ OMMITor ROLLBACKwhile PSEUDO=0FEauses conversational mode for the total

Natural session.

See alscCALLNATsubprogranNDBCONMvhich allows setting or resetting conversational mode 2
dynamically.
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DDFSERYV - Alternate DD Name for Natural File Server

This parameter specifies a DD name for the Natural for DB2 file server module oth&MRFSERYV

Possible Values:

Value Explanation

DD-name |Any valid DD name. There is no default value.

DELIMID - Escape Character for Delimited Identifiers

This parameter determines the escape character to be used for generating delimited SQL identifiers for the
column names and table names in SQL statements. A delimited identifier is a sequence of one or more
characters enclosed in escape characters. You must specify a delimited identifier if you use SQL-reserved
words for column names and table names, as demonstratedsxatimple of DELIMIDbelow.

Possible Values:

Value Explanation

Double quotation mark

Single quotation mark

None No value: Delimited identifiers are not enabled. This is the default value.

To enable generation of delimited identifide& LIMID must be set to double quotation mark (") or
single quotation mark ().

The escape character specifiedB&LIMID and the SQISTRING DELIMITER are mutually

exclusive. This implies that the mark (double or single quotation) used to enclose alphanumeric strings in
SQL statements must be different from the value specifieDEMMID . If you enable delimited

identifiers, ensure that the value specifiedD&LIMID also complies with the SQETRING

DELIMITER value of your DB2 installation.

See also th®@WRDONparameter to determine which delimited identifiers are generated in the SQL
string.

Example of DELIMID:

In the following example, a double quotation mark (") has been specified as the escape character for the
delimited identifier:

Natural statement:

SELECT FUNCTION INTO #FUNCTION FROM XYZ-T1000

Generated SQL string:

SELECT "FUNCTION" FROM XYZ.T1000
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EBPFSRYV - Editor Buffer Pool for Natural File Server

This parameter is used to determine whether the Natural file server uSedtihere AG Editor buffer
pool as the storage medium.

Possible Values:

Value Explanation
ON The Software AG buffer pool is to be used as the storage medium for the Natural file
server.

ONmustbe set if the file server is to be used in a Parallel Sysplex environment. In [this
case, your Natural session must use the auxiliary editor buffer pool (s&upfsart of g
z/OS Parallel Sysplex Environmeéntthelnstallation documentation).

OFF A VSAM file is to be used as the storage medium for the Natural file server. This if the
default value.

EBPPRAL - Editor Buffer Pool Primary Allocation

This parameter specifies the number of blocks to be allocated primarily to each user of the Natural file
server, if theSoftware AG Editor buffer poas used as the storage medium.

Possible Values:

Value Explanation

0- Number of blocks to be allocated primarily.
32676

20 This is the default value.

If the EBPFSR\parameter is set tOFF, EBPPRALis not used at runtime.
EBPSEC - Editor Buffer Pool Secondary Allocation

This parameter specifies the number of blocks to be allocated secondarily to each user of the Natural file
server if theSoftware AG Editor buffer poas used as the storage medium. The secondary allocation is
used to allocate buffer pool blocks to the user if the primary allocation amount is already exhausted.

Possible Values:

Value Explanation

0- Number of blocks to be allocated secondarily.
32676

10 This is the default value.

If the EBPFSR\parameter is set OFF, EBPSEQs not used at runtime.
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EBPMAX - Editor Buffer Pool Maximum Allocation

This parameter specifies the maximum number of blocks to be allocated to each user of the Natural file
server if theSoftware AG Editor buffer pods used as the storage medium. This parameter serves as
upper limit for the allocation of buffer pool blocks to a single user.

Possible Values:

Value Explanation

0- Maximum number of blocks to be allocated.
32676

100 This is the default value.

If the EBPFSRVparameter is set ©FF, EBPMAXs not used at runtime.
ETIGN - Ignore END TRANSACTION Error
This parameter is relevant in IMS MPP and message-oriented BMP environments only.

Itis used to handlEND TRANSACTIONstatements in a message-driven IMS region (MPP or
message-oriented BMP).

In such a region, aBND TRANSACTION:annot be executed by the Natural IMS TM Interface and is
therefore ignored without any notification. In such situationsEfE&N parameter can be used to issue
an error message instead.

Possible Values:

Value Explanation

ON TheEND TRANSACTIONerror is ignored and processing is continued. This is the
default value.

OFF TheEND TRANSACTIONerror isnotignored.

FSERYV - Activate Natural File Server

This parameter determines whether the Natural file server is to be used and whether it can be disabled in
the case of an initialization error.

Possible Values:

Value Explanation

ON Natural file server is to be used.

OFF Natural file server is not to be used. This is the default value.

DIS Natural file server is to be used but is to be disabled if it cannot be initialized.
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If FSERVis set todONand the Natural file server is not operational, the initialization of Natural for DB2 is
terminated with a corresponding Natural error message. The Natural interface to DB2 is disabled and any

SQL call is rejected with a corresponding error message.
MAXLOOP - Maximum Number of Nested Program Loops

This parameter specifies the maximum possible number of nested database loops accessing SQL
databases.

Possible Values:

Value Explanation
1-99 Maximum possible number of nested database loops.
10 This is the default value.

NNPSF - Set Natural Numerics’ Positive Sign to F

This parameter changes the sign character of positive Natural variables which have format N, if they are
filled from the SQL database system. Usually these variables ha@athpositive sign character. If the
parameteNNPSHs set tcdON F is used as positive sign character.

Possible Values:

Value Explanation

ON Positive numbers put into Natural numeric variables by the SQL database system|get the
signF.

OFF Positive numbers put into Natural numeric variables by the SQL database system|remain
unchanged. This is the default value.

PSCIGN - Treat Positive Sglcodes as Slgcode 0

This parameter influences the treatment of positive sqlcodes returned from the SQL database system. If
the parametePSCIGNis set toOFF, a NAT3700 error message is issued. If the pararRS&IGNis set
to ON positive sglcodes are treated as if they were zero, that is, no NAT3700 error message is issued.

Possible Values:

Value Explanation
ON Positive sqglcodes are treated as zero.
OFF Positive sqglcodes cause a NAT3700 error message. This is the default value.

REFRESH - Refresh Setting of DB2 Server and Package Set
This parameter is used to automatically set the DB2 server and package set to the values that applied when

the last transaction was executed. Server and package set are refreshed by GONNBEET TO
server - name andSET CURRENT PACKAGESET ='package- nanme’ SQL statements of DB2.
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Possible Values:

Value Explanation

ON An automatic refresh is performed every time before a database transaction startg and if a
server or package set has been specified.

OFF No automatic refresh is performed. This is the default value.

RETRYPO - Number of Positioning Retries

This parameter delimits the number of retries done by Natural for DB2 in order to reposition a dynamic
scrollable cursor in a pseudo-conversational environment (IMS MPP or CICS).

Possible Values:

Value Explanation
0-2147483648 Number of retries done by Natural for DB2.
10 This is the default value.

This parameter applies only for dynamic scrollable cursors.

In pseudo-conversational environments, cursors are closed at terminal I/O. For dynamic scrollable cursors
the current absolute position number and the current key column values are saved. After terminal I/O the
dynamic scrollable cursor is opened again and positioned absolutely to the position of the saved absolute
position. The contents of the key columns are compared with the saved values. If they match, processing
continues with the next requested database operation.

If the contents of the key columns do not match the saved values, the next rows are fetched and compared
with the saved values until either the values match or no row is found REffiRYPQount is exhausted.

In the latter cases the cursor is repositioned to the saved position and the prior rows are fetched and
compared until either the values match or no row is found dREIFERYPQount is exhausted. In the

latter cases a NAT3703 error message is issued. If a row is fetched whose key columns matches the saved
values, processing continues with the next database instruction.

RETRYPQlelimits the retries in each directiamektor prior).
If RETRYPGQs zero no repositioning takes place.
RWRDONL - Generate Delimited Identifiers for Reserved Words Only

This parameter determines which identifiers are generated as delimited identifier in an SQL string.
RWRDONanly takes effect if the setting of tRELIMID parameter allows delimited identifiers.

Possible Values:
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Value Explanation

ON Only identifiers that are reserved words are generated as delimited identifiers. The list of
reserved words is contained in (RBBPARNNhacro. This list has been merged from the
lists of reserved words for DB2 for z/OS, DB2 for VSE/VM, DB2 for LINUX, OS/2,
Windows and UNIX, and ISO/ANSI SQL99.

This is the default value.

OFF All identifiers are generated as delimited identifiers.

STATDYN - Allow Static to Dynamic Switch

This parameter is used to allow dynamic execution of statically generated SQL statements if the static
execution returns an error.

Possible Values:

Value Explanation

NEVER |Dynamic execution is never allowed. This is the default value.

ALWAYS | Dynamic execution is always allowed after an error.

SPECIAL |Dynamic execution is allowed after special errors only.
These special errors are:
® NAT3706: Load module not found

® SQL -805: DBRM (database request module) does not exist in plan

® SQL -818: Mismatch of timestamps

Parameter Macro NDBID
The parameter macDBID determines the database type of an SQL DBID.
TheNDBID macro is specified as follows:

1. Default Database Definition

The default database type is specified as follows. It applies to all database IDs not explicitly specified
by NDBID.

NDBID=dat abase-t ype
2. Single Database Definition

A single database ID and its type is specified as follows:

NDBID=dat abase-t ype, dat abase-id
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3. Multiple Database Definition
Multiple database IDs of the same database type can be specified together, enclosed in parentheses:

NDBID=(dat abase-t ype, dat abase-i d1, dat abase-i d2,...)

database-type

Possible |Explanation
Values

DB2 Databases are accessed via Natural for DB2. This is the default value.

database-id

Possible Values
1-254

Special Requirements for Natural Tools for DB2

To be able to use the Natural Tools for DB2 (dseng Natural Tools for DBR consider the following
requirements and recommendations:

e Retrieval and Explain Functions

® LISTSQL and Explain Functions

Retrieval and Explain Functions

In order to be independent of DB2 versions, the Natural Tools for DB2 Retrieval and Explain functions
have been designed not to access the DB2 catalog tables directly, but to access identical tables qualified
by the creator namB8YSSAG

Thus, before you can use the Retrieval or Explain functions, you must create these tal8¥SIhE
tables must have the same columns as the DB2 catalog tables and they must be ¢e&a&] S4EW,
or TABLE

To help you create these tables, sample SQL code is provided in the nuBM®BEL4n the Natural
system librarySYSDB2 By default, it creates aiLIAS SYSSAG. xxx for the correspondin§YSIBM
table.

For some catalog tables no indexes are defined. For performance reasons, consider creating copies of
these tables with appropriate indexes.

For the following tables it is recommended to work with copies of the catalog tables:

SYSCOLAUTH
SYSDBRM
SYSFOREIGNKEYS
SYSINDEXPART
SYSKEYS
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SYSSTMT
SYSSYNONYMS
SYSTABLEPART
SYSVIEWS

The CREATE TABLEandCREATE INDEX statements required are included as comments in the sample
SQL membeDEMSQL4In addition DEMSQLUIcludes sample SQL code to update the data in the
copies of the catalog tables.

For any other table, it is recommended that you creafd BXS or aVIEW that points to the
correspondingYSIBMtable.

Note:

The sample SQL members can be executed wittS& part ofSYSDB2ISQL enables you to read
SQL members from the Natural system libr&ySDB2 To save an SQL member in any other library,
you can use the commahtBRARY MYLIB in the ISQL input screen to switch to another library and
then save the SQL member. You cannot save SQL members in the SvaBB2

LISTSQL and Explain Functions

These functions acceBd82 PLAN_TABLEs.

» To use these functions
® Add anLFILE definition for logical filel01 to theNATPARNMbarameter module:
LFILE=(101, bdi d,2)
wherebdi d is your DBID for DB2
A PLAN_TABLEmust exist for your SQLID.

For the layout of th€ LAN_TABLE see the relevant DB2 documentation by IBM of EX@>LAIN
command.

It is recommended that you create an index on the following columns BL&ke TABLE

APPLNAME
PROGNAME
COLLID
QUERYNO
TIMESTAMP
DESC
QBLOCKNO
PLANNO
MIXOPSEQ

Natural for DB2 Server Stub

A Natural for DB2 server stub is an interface module needed to communicate between the DB2 database
system and the Natural server. The server stub module determines, sets up and invokes a Natural server
environment for executing Natural stored procedures and Natural user-defined functions.
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As mentioned in the Installation Procedure, there are two types of server stubs: the Natural for DB2 start
server stub (STR) and the Natural for DB2 server stub (SRV). Both stubs are generated from the
NDBSTUBnacro.

o Natural for DB2 Start Server Stub
o Natural for DB2 Server Stub
® JCL Procedure

® Macro NDBSTUB

Natural for DB2 Start Server Stub

The Natural for DB2 start server stub is used for setting up the Natural server environments desired. The
start server stub must be the main execution program in the Stored Procedure Address Space (SPAS).
After the start server stub has established the Natural server environments, it passes control to the
appropriate DB2 progranDENXOWLNbr WLM SPAS andDSNX9STFor DB2 SPAS). When SPAS
terminates, the DB2 program returns control to the start server stub. The start server stub stops the Natural
server environments and returns control to the operating system.

The Natural for DB2 start server stub reads the names and parameters of the Natural server to be started
from theCMSRVINdatasetCMSRVINmust be specified witbDNAME CMSRVIN

The CMSRVINdataset is a sequential file that contains all information required to start the desired Natural
servers. For each server to be started SIMeRTentry must be provided. The parameters used for the
STARTentries are identical to the parameters that apply tNB®STUBnNacro. Enclose the contents of
eachSTARTentry in brackets and delimit comments by the following sifnsand*/ .

Example of START Entries:

START=(SERVER=WDB42SRV,NATURAL=NATBAT4R,CMPRMIN=CMPRMIN,
CMPRINT=CMPRINT,CMTRACE=CMTRACE, THREADSIZE=768,
THREADNUMBER=2,TRACE=0N)

START=(SERVER=WDB4SSRV,NATURAL=NATBAT4R,CMPRMIN=CMPRMIN,
CMPRINT=CMPRINT,CMTRACE=CMTRACE, THREADSIZE=768,
THREADNUMBER=2,TRACE=0N)

[* START=(SERVER=QE42SRV,NATURAL=NATBAT41,CMPRMIN=QAPARM4, */

* CMPRINT=CMPRINT,CMTRACE=CMTRACE, THREADSIZE=700, */

I* THREADNUMBER=2,TRACE=0FF) */

If the start server dataset is missing or has not been assigned, the start server stub will start a Natural
server environment with the parameters that derive from the parameters defined for the start server stub
itself.

Natural for DB2 Server Stub

The Natural for DB2 server stub is the link between DB2 and Natural stored procedures or Natural
user-defined functions (Natural UDFs). Specify the Natural for DB2 server sENT&SRNAL NAMEN

the SYSIBM.SYSROUTINESable row that refers to the Natural stored procedure or Natural UDF. The
server stub is started by DB2/WLM when the Natural stored procedures or Natural UDFs are invoked.
The Natural for DB2 server stub creates a Natural session in the Natural server environment and invokes
the Natural subprogram comprising the Natural stored procedure or the Natural UDF.
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A Natural session created for executing a Natural stored procedure terminates when the corresponding
Natural subprogram ends and control returns to DB2 and to the calling client.

A Natural session created for executing a Natural UDF stays active for multiple function invocations if the
PARALLELattribute is set t® and theFINAL CALL attribute is set td. The session invoked for a
Natural UDF function is terminated by the server stub if it detects a termination call.

JCL Procedure

The JCL procedure of the Stored Procedure Address Space (SPAS) must specify the Natural for DB2 start
server stub as program in tBXECstatement.

The Natural for DB2 start server stub and the Natural for DB2 server stub must reside in a library
contained in the steplib concatenation of the JCL procedure of the SPAS.

Example JCL:

1
/¥ JCL FOR RUNNING THE WLM-ESTABLISHED STORED PROCEDURES
/I*  ADDRESS SPACE

I* RGN -- MVS REGION SIZE FOR THE ADDRESS SPACE.

II* DB2SSN -- DB2 SUBSYSTEM NAME.

1I* NUMTCB -- NUMBER OF TCBS USED TO

I* PROCESS END USER REQUESTS.
* APPLENV -- MVS WLM APPLICATION ENVIRONMENT
I1* SUPPORTED BY THIS JCL PROCEDURE.

I
I
/IDB27ENV2 PROC RGN=0K,APPLENV=DB27ENV2,DB2SSN=DB27,NUMTCB=8

/IEFPROC EXEC PGM=WDB42STR,REGION=&RGN,TIME=NOLIMIT, /* start server stub

/FIEFPROC EXEC PGM=DSNX9WLM,REGION=&RGN,TIME=NOLIMIT,

1 PARM="&DB2SSN,&NUMTCB,&APPLENV’

/[ISTEPLIB DD DISP=SHR,DSN=DSN710.RUNLIB.LOAD

I DD DISP=SHR,DSN=CEE.SCEERUN

I DD DISP=SHR,DSN=DSN710.SDSNLOAD

1 DD DISP=SHR,DSN=NATURAL.V2.TEST.NUCLEUS /* Library containing stubs and Natural nucleus
/ICMPRMIN DD DISP=SHR,DSN=SAG.SYSF.SOURCE2(TDB31PRM) /* Dynamic Natural parameters.
/ICMSRVIN DD DISP=SHR,DSN=SAG.SYSF.SOURCE2(CMSRVIN) /* Servers to be started.

/ICEEDUMP DD SYSOUT=X

/ISYSOUT DD SYSOUT=X /* Traces records of server stub

/IRMTRACE DD SYSOUT=X

/ICMPRINT DD SYSOUT=X

/ISYSPRINT DD SYSOUT=X

/ISYSERROR DD SYSOUT=X

//ISYSUDUMP DD SYSOUT=X

Macro NDBSTUB

TheNDBSTUBnNacro is used to generate the Natural for DB2 server stub and Natural for DB2 start server
stub. You can parameteriklddBSTURo create different stubs.

Below are the parameters available WiDBSTUB

CMPRINT| CMPRMIN CMTRACEGTRACE GTRCID| MAIN | MODENATURAL| SERVER
THREADNUMBHERHREADSIZE| TRACE| WLM
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CMPRINT - DDNAME of CMPRINT Dataset

CMPRINTspecifies the DDNAME of th€EMPRINTdataset to which the primary report output is written.

If an asterisk (*) is specified, a unique DDNAMABnnnnnn is built whenever a Natural stored
procedure is invoked.

Possible Values:

Value Explanation

ddnane |8 character DDNAME
CMPRINT| This is the default valu

U

CMPRMIN - DDNAME of CMPRMIN Dataset

CMPRMINspecifies the DDNAME of thEMPRMINJataset during startup to read the inPROFILE
parameter for this server.

Possible Values:

Value Explanation

ddnane |8 character DDNAME
CMPRMIN This is the default valu

U

CMTRACE - DDNAME of CMTRACE Dataset

CMTRACEpecifies the DDNAME of thEMTRACHataset to which the primary report output is written.
If an asterisk (*) is specified, a unig®NAME Rnnnnnn is built whenever a Natural stored procedure
is invoked which makes it possible to store each output separately.

Possible Values:

Value Explanation

ddnane |8 character DDNAME
CMTRACI This is the default valu

U

GTRACE - Natural for DB2 Server Stub to Execute GTRACE Calls

GTRACEspecifies whether or not the server stub exeda#dRACHNacro calls for tracing purposes.

Possible Values:
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Value | Explanation

ON | The generated server stub exec@@RACHNacros in order to document its procesging.

OFF | The generated server stub does not exdslitRACHENacros during its processing cyde.

This is the default value.

GTRCID - GTRACE ID to be Used

GTRCIDspecifies the event ID recorded with the trace data created by the Natural for DB2 server stub.

Possible Values:

Value Explanation

event -1 d |Decimal number fron® to 1023

203 This is the default value.

MAIN - No Longer Relevant and only Maintained for Compatibility Reasons

The value oMAIN is no longer evaluated. The Natural for DB2 server stubs check whether they are

invoked as IBM LE (Language Environment) main program or as IBM LE subprograms and react
accordingly.

Value | Explanation

YES | The generated server stub operates as IBM Language Environment main program.

This is the default value.

NO | The generated server stub operates as IBM Language Environment sub prpgram.

MODE - Operating Mode of Natural for DB2 Server Stub

MODEletermines the operating mode of the Natural for DB2 server stub generated.

Value | Explanation

STR | The generated Natural for DB2 server stub operates as Natural for DB2 start server stub fhat sets
up the Natural server environment.

SRV | The generated Natural for DB2 server stub operates as Natural for DB2 server stub that ipvokes
the associated Natural stored procedure or Natural user defined function (UDF).

This is the default value.

NATURAL - Name of Server Front-End or Natural Server

NATURALdenotes the name of the server front-end or Natural server load module which will be loaded by
the Natural for DB2 server stub if the exter@lISTARTs not already resolved by the linkage editor

during creation of the server stub. The named load module has to be present in any steplib of the stored
procedure address space.
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Value Explanation

name Any valid load module nanje

NATBAWr | This is the default value.

wherevr is the current product version number.
SERVER - Server Name for Natural Server Environment

Server names suffixed with the three charac®&¥denote the names of the servers used by the server
front-end in order to identify the Natural server. These names must be unique within one address space.

Value Explanation

server - nanme |Up to 5 characters

NDBr/r This is the default valu

U

wherevr is the current product version number.
THREADNUMBER - No Longer Relevant and only Maintained for Compatibility Reasons

THREADNUMBHERtermines the number of Natural threads used by the Natural server. This number
limits the number of Natural stored procedures and Natural UDFs concurrently active in the Natural
server.

Note:

The value oTHREADNUMBE®nNOo longer evaluated. Instead, the Natural for DB2 start server stub uses
theNUMTCRarameter of the SPAS JCL procedurd HREADNUMBERIue. For further details, see the
relevant DB2 literature by IBM.

Value |Explanation

nunber | Decimal number

10 This is the default valu

U

THREADSIZE - Size of Natural Threads for Natural Server

THREADSIZEdetermines the size of the Natural threads to be used by the Natural server. The size is
specified in units of kilobytes.

Value Explanation

t hr eadsi ze | Decimal number

768 This is the default valu

U
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TRACE - Natural for DB2 Server Stub to Write Trace Rrecords

Determines whether the Natural for DB2 server stub generated writes trace records or not. The trace
records are written to the dataset specified BEINAME SYSOUT

Value | Explanation

YES |Trace records are written.

NO No trace records are written. This is the default vqtlue.

WLM - Natural for DB2 Start Server Stub Mode WLM/DB2 SPAS

WLMWorkload Manager) specifies where control is passed to after the Natural for DB2 start server stub
has established the Natural server environments requested.

This parameter is only evaluated if ti®DEparameter is set tdODE=STRSpecifyWLM=YE¥ the
Natural for DB2 start server stub runs in an address space that has been estabighiegd by

Value | Explanation

YES | The start server stub generated linkD8NXOWLMfter setting up the Natural server
environments.

NO | The start server stub generated linkD®8NX9STR after setting up the Natural server
environments.

This is default value.
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