User Comm Detail
	Title:
	Planning for DB2 Version 12: Release Information and Issues

	Number:  
	NA-2019-XX

	Filter:
	All User Comms


After viewing this document, you may return to the Current User Comm Listing or use the record navigation buttons at the bottom of the page to move between User Comms in the "current" or "currently-filtered" listing. Please see the contact information below if you have any questions regarding this User Communication.
	Scope:
	All North American SMCs

	Effective Date:
	7/19/2019

	Group Name:
	Software Services Mainframe DB2

	Affected Locations: 
	All


Summary:
This communication details planning information required by application Database Administrator (DBAs), application Information Analysts (IAs), and System Software IAs for the migration to DB2 Version 12.  The Release section indicates the improvements in DB2 V12 in performance and availability, security and auditing, SQL additions, consistency and standardization among the DB2 family of products, large object support, and Pure XML implementation. You can migrate to DB2 Version 12 Function Level V12R1M100 (similar to Conversion mode) only from DB2 Version 11 new-function mode. The Details section will refer to changes required for Version 12  Function Level V12R1M100 when migrating from DB2 V11 New Function Mode (NFM).  
Justification:
Proper preparation of the DB2 Version 11 NFM environment is necessary for a successful migration to DB2 Version 12 Function Level V12R1M100.  Preparation will include ensuring proper software release levels of third-party products used to manage these. 
Benefits to Users:
Meeting all required prerequisites reduces the client impact.  Some changes may present unexpected or unwanted results.  DB2 V12 release provides improvements in SQL and applications, utilities, performance, and availability. Please review each of the details below and determine how the changes may benefit your application and DB2 subsystem.
Details:

Db2 12 function levels 100 and 500 represent the initial set of new capabilities for Db2 12. In some respects, these function levels are comparable to conversion mode (which corresponds to function level 100) and new-function mode (which corresponds to function level 500) from past releases

New capabilities and enhancements in the Db2 12 base release

Overview of Db2 12 new function availability

 The availability of new function depends on the type of enhancement, the activated function level, and the application compatibility levels of applications. In the initial Db2 12 release, most new capabilities are enabled only after the activation of function level 500 or higher. 

Virtual storage enhancements

 Virtual storage enhancements become available at the activation of the function level that introduces them or higher. Activation of function level 100 introduces all virtual storage enhancements in the initial Db2 12 release. That is, activation of function level 500 introduces no virtual storage enhancements

Subsystem parameters 

New subsystem parameter settings are in effect only when the function level that introduced them or a higher function level is activated. Most subsystem parameter changes in the initial Db2 12 release take effect in function level 500.

Optimization enhancements 

Optimization enhancements become available after the activation of the function level that introduces them or higher, and full prepare of the SQL statements. When a full prepare occurs depends on the statement type: v For static SQL statements, after bind or rebind of the package v For non-stabilized dynamic SQL statements, immediately, unless the statement is in the dynamic statement cache v For stabilized dynamic SQL statements, after invalidation, free, or changed application compatibility level Activation of function level 100 introduces all optimization enhancements in the initial Db2 12 release. That is, function level 500 introduces no optimization enhancements.

SQL capabilities 

       New SQL capabilities become available after the activation of the function level that introduces them or higher, for applications that run at the equivalent application compatibility level or higher. New SQL capabilities in the initial Db2 12 release become available in function level 500 for applications that run at the equivalent application compatibility level or higher. You can continue to run SQL statements compatibly with lower function levels, or previous Db2 releases, including Db2 11 and DB2 10


What's new in the Db2 12 base release

Ability to control the number of queued connections waiting for MONITOR THREADS profiles):

      This introduces the following usability enhancements for monitoring threads and connections with profiles:
· IFCID READS capability for IFCID 0402 class 4 statistics records.
· New statistics for monitoring threads and connections in the IFCID 0402 class 4 record, including the following counters:
· The current number of active threads
· The current number of suspended threads
· The highest number of threads since DDF start
· The current number of connections
· The highest number of connections since DDF start
· The ability to specify the maximum number of threads that can be queued waiting for a MONITOR THREADS profile. You can specify this limit in the ATTRIBUTE3 column of the DSN_PROFILE_ATTRIBUTES table. The ATTRIBUTE3 value must be a whole number that is either zero or less than or equal to the value of ATTRIBUTE2.

Ability to block certain Db2 utilities from updating replicated tables :

    Running certain utilities on tables or table spaces with replication enabled can cause the data in the replication target tables to be inconsistent until the tables are refreshed. This APAR introduces a new subsystem parameter, UTILS_BLOCK_FOR_CDC, that prevents these utilities from updating replicated tables (those tables with the DATA CAPTURE CHANGES attribute) and therefore helps keep the replicated tables consistent. By default, UTILS_BLOCK_FOR_CDC is set to NO.

Enable SECADM authority to grant BINDAGENT privilege to the binder:

       Prior to this, the BINDAGENT privilege could only be granted between a specific grantor and grantee, preventing some automated processes from granting BINDAGENT to the binder when necessary. This APAR enables SECADM authority to grant BINDAGENT privileges to the binder, which allows the grantee to bind and rebind a plan or package by specifying any owner. 

REORG SHRLEVEL CHANGE is compatible with LOAD RESUME YES SHRLEVEL CHANGE:

       With this, you can run a REORG TABLESPACE utility job with the SHRLEVEL CHANGE option and a LOAD utility job with the RESUME YES and SHRLEVEL CHANGE options concurrently on the same objects. Previously, these jobs were not compatible. REORG still requires exclusive control of the target objects in the last iteration in the LOG phase and in the SWITCH phase.

IBM Db2 AI for z/OS 1.2.0.2:

   These APARs introduce support for Db2ZAI 1.2.0.2. Additional capabilities added by this release of Db2ZAI include the ability to manually lock in or unlock the access paths for static or dynamic SQL statements.
Another change is that Db2ZAI 1.2.0.2 now provides a RESTful API to schedule a system assessment in order to understand system health status or to detect a tuning opportunity.
Db2ZAI 1.2.0.2 also introduces a simplified installation process that significantly reduces the time to get your system up and running.

REPAIR utility enhancement to allow write of Db2 diagnostic log record:

     This introduces a new REPAIR WRITELOG option to provide the ability for external applications to write a specific Db2 diagnostic log record to support the automatic refresh of replication target tables following a non-recoverable event.

Validation for default buffer pools in the installation CLIST 

It introduces validation that default buffer pool names specified in the installation CLIST are defined and have a non-zero VPSIZE. To support this new capability the fields on panels DSNTIP1 and DSNTIP2 are reorganized with the following changes:
· All 4-KB buffer pool size fields are now specified on panel DSNTIP1, instead of being split across two panels.
· The default buffer pool names are now specified on panel DSNTIP2, instead of DSNTIP1.
DSNTIP2 also now validates that each specified default buffer pool exists and has a VPSIZE of greater than 0. For example, if you specify BP1 for the DEFAULT 4-KB BUFFER POOL FOR USER DATA field, the value of the BP1 field in DSNTIP1 must be 1 or greater. DSNTIP2 issues the existing DSNT566I message to report any validation errors.

Console message for inoperative packages:

Db2 will now issue a DNST500I console message when a package has become inoperative.
Before this APAR, there was no notification when a package became inoperative and needed to be rebound. This meant that when a package became inoperative, there could be a delay in informing the DBA of the issue with the result being an application outage.

Ability to control workload balancing of accelerated queries based on accelerator version:

In a Db2 for z/OS environment that includes a mixture of IBM Db2 Analytics Accelerator for z/OS V5 and V7 accelerator servers, PH05477 enables the ability to control workload balancing such that queries can be accelerated to either a V5 accelerator or a V7 accelerator based on workload volume. Prior to PH05477, workload balancing was limited to a single version of an accelerator.
To control this workload balancing behavior, a new option (10 - BALANCE WORKLOAD BETWEEN VERSIONS) has been added to the QUERY_ACCEL_OPTIONS subsystems parameter

Allowing the PORT and SECPORT to be the same for static location aliases:

   Prior to this , Db2 restricted making the normal PORT and SECPORT the same for static location aliases. After the PTF for APAR PH08188 is applied, the PORT and SECPORT can be the same, which means that any TCPIP communication with Db2 as a server requires SSL connection setup. The rules for the main PORT and SECPORT, as well as any location alias PORT and SECPORT, will be the similar

Ability to delete only FlashCopy image copies:

  Changes in the MODIFY RECOVERY utility so that you can delete only FlashCopy image copies if equivalent sequential image copies exist. This new capability supports an efficient backup procedure that uses minimal disk space: create a FlashCopy image copy virtually instantaneously, create a sequential image copy from the FlashCopy image copy, and then delete the FlashCopy image copy. To delete this FlashCopy image copy, use the new FLASHCOPY ONLY option of MODIFY RECOVERY.
In previous Db2 releases, if you wanted to delete the FlashCopy image copy by using MODIFY RECOVERY, you had to also delete sequential image copies that met the same deletion criteria. Also, if you deleted the FlashCopy image copy by using mechanisms outside of Db2, Db2 did not know that copy was deleted and therefore did not have reliable information about backups.

Loading multiple input data sets in a single job:

      In Db2 12, you can load data from multiple data sets into the same target object in a single LOAD utility job. Previously, to load data from multiple data sets, you needed to either run multiple LOAD jobs or concatenate the data sets in the JCL. In some cases, concatenating the data sets is not possible. For example, if you run the LOAD utility by calling the DSNUTILU stored procedure, you cannot concatenate the data sets first. In Db2 12, you can now specify multiple input data sets in the INDDN option of the LOAD statement. You can specify either DD names or templates.

New installation jobs for some DSNTIJMV job tasks:

Now separates the various tasks in the DSNTIJMV installation job into several new jobs. This change addresses issues with separation of duties, provide more granular control over the tasks to complete for installation or migration, and to facilitate automation of installation, migration, and provisioning. This APAR PH02971 changes or introduces the following jobs for installation of or migration to Db2 12.
DSNTIJMV
The existing DSNTIJMV job is updated to just define Db2 to IRLM and MVS. Other actions previously completed by this job are now completed by the new jobs.
DSNTIJMA
The new DSNTIJMA job adds Db2 and IRLM address space startup procedures to the system procedure library.
DSNTIJMW
The new DSNTIJMW job adds the address space startup procedures for the Db2-supplied WLM environments to the system procedure library.
DSNTIJMJ
The new DSNTIJMJ job creates environment files for the Db2-supplied Java™ WLM environment.
DSNTIJMP
The new DSNTIJMP job copies the Db2 language procedures to the system procedure library.
The jobs that the CLIST generates depend on the installation or migration scenario. For example, the installation CLIST generates DSNTIMW, DSNTIJMJ, and DSNTIJMP only for installation and migration of a subsystem or the first member of a data sharing group. Job DSNTIJMA is always generated, but the procedures that it adds change depending on the scenario.

New alternate format for timestamp values:

  Now introduces to support for a new string representation for timestamp values. Expanding the allowable formats for timestamp values might decrease the amount of changes needed to port applications to Db2 12.
The new format has minus signs between the date and time portions and colons in the time portions of the string, similar to the following: yyyy-mm-dd-hh:mm:ss. This format is valid for both TIMESTAMP WITH TIME ZONE and TIMESTAMP WITHOUT TIME ZONE values. Refer to the description of TIMESTAMP string-constant in Datetime constants for details about all allowable formats for timestamp values.

UNLOAD utility uses REGISTER NO by default in Db2 12:
 
   Now changes the default behavior for the UNLOAD utility with SHRLEVEL CHANGE ISOLATION UR to REGISTER YES in Db2 12, which means that pages that are read by the UNLOAD utility are registered with the coupling facility in data sharing. In Db2 11 the UNLOAD utility always uses this behavior.
The new REGISTER NO behavior works as designed in Db2 12 to reduce data sharing overhead, in situations where the possible reduced currency of result data sets can be tolerated. To take advantage of the reduced data sharing overhead, specify REGISTER NO in utility jobs.

Specify a DDF IPNAME:
 
This APAR introduces support for specifying an IPNAME value when TCP/IP only communication is required. Before this APAR, the Db2 installation process did not support configuration of TCP/IP only communication.
You can specify the IPNAME value in the DB2 TCP/IPNAME field on panel DSNTIPR.
This APAR also reorganizes and renames the following panel fields:
· DB2 VTAM LUNAME field replaces DB2 NETWORK LUNAME on panel DSNTIPR.
· DB2 VTAM PASSWORD field replaces DB2 NETWORK PASSWORD on panel DSNTIPR.
· TCP/IP PORT replaces DRDA PORT, and this field is moved to panel DSNTIPR
· The following fields are also moved to panel DSNTIPR:
· SECURE PORT field
· RESYNC PORT field
· The following fields are moved to panel DSNTIP5:
· DDF THREADS field (CMTSTAT subsystem parameter)
· MAX INACTIVE DBATS field (MAXTYPE1 subsystem parameter)
· IDLE THREAD TIMEOUT field (IDTHTOIN subsystem parameter)
EXTENDED SECURITY field (EXTSEC subsystem parameter)

CATMAINT utility LEVEL supports function level values:

Now  introduces support for Db2 12 function level values for the CATMAINT utility LEVEL option. When you run the CATMAINT utility to tailor the catalog for a new function level, you can specify either the target function level or the corresponding catalog level.
If you specify a function level value, Db2 determines the appropriate catalog level to tailor, and message DSNU777I indicates the result. If the catalog is already at the appropriate level, message DSNU766I indicates that no catalog update is required.

DSNTIJSG installation job no longer creates SYSIBM EXPLAIN tables: 

Now changes the DSNTIJSG installation job to remove CREATE statements for EXPLAIN tables with the SYSIBM qualifier. Db2 no longer uses these tables.
  
DSNTIJUZ split into task-specific installation jobs: 

DB2 V12 introduces several new jobs for various activities that were previously completed by the single DSNTIJUZ installation and migration job:
· Job DSNTIJUZ: define the Db2 data-only subsystem parameter module
· Job DSNTIJUA: define data-only application defaults module
· Job DSNTIJUM: define Db2 data-only offline message generator CCSID (DSNHMCID) module
· Job DSNTIJUL: update DDF related BSDS information
Before this APAR, the DSNTIJUZ job completes all of these activities, which often happen separately from the others, and for some only rarely. For example, updating the subsystem parameter module is a frequent task when new subsystem parameters are delivered in the service stream, or to update the default application compatibility (APPLCOMPAT) level. Continuous delivery and function levels in Db2 12 are likely to make this a more frequent activity. A similar more frequent activity with continuous delivery is rebuilding the Db2 application defaults module, such as to change the default SQL processing level. However, a rebuild of Db2 offline message generator CCSID module has never yet been required at migration, nor for applying Db2 service.
With the separate jobs, you can choose the jobs that you need for specific activities, without tailoring DSNTIJUZ to remove or disable unneeded job steps.
This APAR also modifies installation panels used by the z/OSMF installation and migration processes for Db2 12. In the following panels, the step for defining Db2 initialization parameters is split to use the new jobs.
 
MQListener automatic restart after Db2 restart:

DB2 V12 introduces automatic restart of MQListener processing after Db2 is stopped and restarted, with the -reconnectDB2 option of the db2mqln1 and db2mqln2 run commands. Before this enhancement, you must restart the MQlistener after stopping and restarting Db2, which can cause service interruptions.
If you specify -reconnectDB2 Y, MQListener automatically reconnects and resumes processing after Db2 is stopped and restarted.
You can specify -reconnectDB2 N to continue with the previous behavior.

New LOAD utility IGNORE options:

Now introduces support for the following new IGNORE options for the LOAD utility.
 PART 
 Specifies that records that do not satisfy any partition being loaded are ignored. 
 CONV 
 Specifies that records that cause a conversion error are ignored. 
 VALPROC 
 Specifies that records that fail a validation procedure are ignored. 
 IDERROR 
 Specifies that records that have an identity column value that is out of range are ignored. 
 DUPKEY 
 Specifies that records that cause a duplicate key error are ignored. 

LOAD REPLACE SHRLEVEL REFERENCE:

It introduces support for LOAD REPLACE SHRLEVEL REFERENCE, which enabled concurrent read application access to the target table while new data is being loaded into a set of shadow data sets. A new SWITCH phase is introduced to the LOAD utility to switch access between the original and shadow data sets.

LOAD RESUME SUPPORT FOR INLINE COPY:

To avoid unavailability of the table space or table space partition, the LOAD syntax has been enhanced to allow the COPYDDN or RECOVERYDDN option to be specified when RESUME YES is specified. A full image copy is taken at the end of LOAD processing, after potential BACKOUT processing.

Support for tracing native SQL routines:

SQL procedures in Db2 provide the ability to trace native SQL routines. Those SQL procedures are:
DSN8.CREATE_DGTT
Creates a declared temporary table that is used by the sample trace procedures.
DSN8.ENABLE
Enables the SQL routine trace message buffer.
DSN8.GET_LINE
Returns a single line from the SQL routine trace message buffer. The returned data does not include an end-of-line character sequence.
DSN8.GET_LINES
Returns one or more lines from the SQL routine trace message buffer, and stores the lines in an array. The returned data does not include end-of-line character sequences.
DSN8.NEW_LINE
Writes an end-of-line character sequence to the SQL routine trace message buffer.
DSN8.PUT
Writes a line to the SQL routine trace message buffer, without an end-of-line character sequence.
DSN8.PUT_LINE
Writes a line to the SQL routine trace message buffer, with an end-of-line character sequence.
DSN8.DISABLE
Disables the SQL routine trace message buffer.
To define the SQL procedures and variables that are used by the SQL procedures, run job DSNTEJTR.


Application enablement in the Db2 12 initial release

he initial release of Db2 12 introduces new capabilities and enhancements for application enablement.

· Additional support for triggers
Db2 12 introduces support for advanced triggers, while continuing to support triggers as supported by previous releases. Triggers of this type are now referred to as basic triggers.

· Additional support for arrays
Db2 12 enhances array support in SQL statements.

Additional support for global variables
Db2 12 enhances global variable support.

· Additional support for pureXML
Db2 12 enhances XML performance in several ways.

· Additional support for JSON
Db2 12 adds support for the requirements imposed by web and mobile applications, with two ways of working with JSON: the Java™ driver for the JSON API or through SQL extensions.

· MERGE statement enhancements
Db2 12 introduces changes to the SQL MERGE statement that provide more functionality and improve compatibility with the Db2 family.

· SQL pagination support
Db2 12 introduces SQL syntax that enables dividing a query result table into separate pieces, so that, for example, mobile and web applications can present a subset of the rows of the result table at a time.

· Support for Unicode columns in an EBCDIC table
Db2 12 extends support for Unicode columns in EBCDIC tables. A Unicode column in an EBCDIC table that is defined with Db2 12 is subject to fewer restrictions than if the column had been defined using Db2 11.

· Piece-wise deletion of data
Db2 12 introduces functionality that helps to mitigate the effects of locking, when potentially millions of rows could be affected by a DELETE statement.

· Support for temporal referential constraint
Db2 12 introduces referential constraints for application-period temporal tables.

· More flexibility in defining application periods for temporal tables
In Db2 12, you can create an application-period temporal table with a BUSINESS_TIME period that is inclusive-inclusive. In previous versions, only inclusive-exclusive periods were supported.

· Support for temporal logical transactions
Db2 12 introduces temporal logical transaction support for system-period temporal tables (SYSTEM_TIME periods).

· PERCENTILE function support
Db2 12 introduces the PERCENTILE_CONT and PERCENTILE_DISC functions, which compute a percentile value within a given group.

· DRDA fast load
Db2 12 introduces DRDA fast load, which enables quick and easy loading of data from files residing on distributed clients.

· ODBC enhancements
Db2 12 introduces enhancements in the Db2 ODBC driver for z/OS to improve performance and portability.

· Obfuscated source code for SQL routines and triggers
Db2 12 introduces a method for protecting the encapsulated logic in SQL stored procedures, SQL functions, and triggers. In obfuscated data definition statements for SQL procedures, SQL functions, and triggers, the SQL logic is rendered unreadable, enabling the delivery of SQL routines and triggers without sharing the intellectual property of the SQL PL logic.

· Support for maintaining session data on the target server
Db2 12 introduces an enhancement to reduce network traffic through the use of session tokens on the Db2 server.

· Resource limits for static SQL statements
The resource limit facility can be used to limit CPU execution times and resource consumption by static SQL statements that are bound in packages.

· Db2 REST services improve efficiency and security
The Db2 REST services support, available in Db2 12, unleashes your enterprise data and applications on Db2 for z/OS for the API economy. Mobile and cloud application developers can use efficiently created, consumable, scalable, and RESTful services by using any REST client. They can use these services to securely interact with business-critical data and transactions, without special Db2 for z/OS expertise.

· Modern language support Db2 for z/OS application development
Db2 11 and Db2 12 now support application development in many modern programming and scripting languages. Application developers can use languages like Python, Perl, and Ruby on Rails to write Db2 for z/OS applications. Getting business value from your mainframe applications is now more accessible than ever before.

· DevOps with Db2: Automated deployment of applications with IBM UrbanCode Deploy
With UrbanCode® Deploy, you can easily automate the deployment and configuration of database schema changes in Db2 11 and Db2 12. The automation reduces the time, costs, and complexity of deploying and configuring your business-critical apps, getting you to business value faster and more efficiently.


Administrator function in the Db2 12 initial release

· Single-phase catalog migration in Db2 12
The Db2 12 catalog migration is accomplished in a single phase.

· Installation or migration without requiring SYSADM
In Db2 12, you can use the installation SYSOPR authority to install or migrate a Db2 subsystem. You are not required to use the SYSADM or installation SYSADM authority to perform installation or migration tasks. Using the installation SYSOPR authority prevents unintended access to user objects during installation or migration.

· Support for preserve mirror options for recovery
Db2 12 supports the preserve mirror options for the RESTORE SYSTEM and RECOVER utilities. These options are useful if you use Peer-to-Peer Remote Copy (PPRC) to mirror your Db2 production volumes to a remote site for high availability.

· Improved availability when altering index compression
To improve the availability of indexes in universal table spaces, alterations to index compression are a pending change in Db2 12.

· Online schema enhancements
Db2 12 improves system and application availability by extending the scope of recovery to a point in time before materialization of pending definition changes. In addition, in Db2 12, column alterations can be pending definition changes.

· Improved catalog availability
Db2 12 improves the availability of Db2 catalog objects on which CATMAINT and online REORG run.

· Object ownership transfer
In Db2 12, you can transfer user-defined objects to another user or role by using the new TRANSFER OWNERSHIP statement. The new owner can be an authorization ID or a role.

· Improved data validation after running DSN1COPY
After the DSN1COPY utility runs, mismatches between the data page format and the catalog description of the format can result. The REPAIR utility is enhanced to identify and fix more of those mismatches.

· Alternate copy pools for system-level backups
In Db2 12, you can create extra system-level backups on alternate backup storage groups without affecting the primary system-level backup.

· New DSNUTILV stored procedure
In Db2 12, you can use the new DSNUTILV stored procedure to pass utility statements as large as 2 GB. It is otherwise similar to the existing DSNUTILU stored procedure, which cannot pass utility statements larger than 32 KB.

· Automatic start of profiles at Db2 start
In Db2 12, you can specify that profiles take effect immediately when Db2 is started.

· Increased partition sizes and simplified partition management for partition-by-range table spaces with relative page numbering
Db2 12 introduces a new attribute for partition-by-range table spaces featuring partition sizes up to 1 TB and less-disruptive partition management.

· Ability to add partitions between existing logical partitions
Db2 12 introduces the ability to add partitions between existing logical partitions in partition-by-range table spaces.

· More efficient point-in-time recovery
In Db2 12, the default behavior for a RECOVER utility job with the TOLOGPOINT option or the TORBA option is to skip unnecessary recoveries. If an object has not been changed since the recovery point, the utility does not recover that object.

· UNLOAD privilege for the UNLOAD utility
A new UNLOAD privilege is introduced Db2 12 to provide better control for executing the UNLOAD utility.

· Temporal versioning for Db2 catalog tables
Db2 12 can use temporal versioning to record historical information for certain catalog tables. You can use the historical information to analyze, predict, and help prevent specific conditions in a subsystem.

· REORG enhancements
Db2 12 provides enhancements to the REORG utility.

· LOAD enhancements
Db2 12 introduces enhancements to the LOAD utility.

· Backup and recovery enhancements
Db2 12 introduces enhancements to the BACKUP and RECOVERY utilities.

· Statistics collection enhancements for SQL performance
Db2 12 provides several statistics collection enhancements, including several of which improve SQL performance.

· Data sharing enhancements
Db2 12 introduces various data sharing enhancements including peer recovery, improved automatic LPL an GRECP recovery, and asynchronous coupling facility (CF) lock duplexing.

· Dynamic plan stability
Db2 12 introduces the capability to achieve access path stability comparable to static SQL statements for repeating cached dynamic SQL statements.

· Automated statistics profiles
Db2 12 introduces the capability for Db2 to manage which statistics to collect based on the queries running on the system.

· Real-time statistics improvements
Db2 12 introduces more information to aid users in diagnosing problems with real-time statistics collection, and in collecting more accurate statistics.

· Support for compressing LOB data
Db2 12 supports compressing LOB data when the zEnterprise® data compression (zEDC) hardware is available to the z/OS environment.

· Db2 changes for the GDPS Continuous Availability with zero data loss solution
To support the GDPS® Continuous Availability with zero data loss (GDPS Continuous Availability with zero data loss) solution, Db2 12 introduces subsystem parameters, commands, use of a new data set to support compressed log records, a new REORG TABLESPACE option, enhanced DISPLAY LOG command output, and new IFI qualification field values.


Query performance in the Db2 12 initial release

The initial release of Db2 12 delivers enhanced query performance.

· Automated statistics collection
Db2 12 introduces several enhancements that help to automate the collection of statistics.

· Static plan stability enhancements
Db2 12 introduces improvements to the usability of static plan stability features.

· Query performance enhancements
Db2 12 introduces performance enhancements for queries that use any of the following: outer joins, UNION ALL, archive transparency, system-period temporal tables.

· User-defined table function performance improvements
The merge capabilities of user-defined table functions are enhanced in Db2 12 to be similar to the capabilities of views.

· Improved performance and reliability of index access with list prefetch
Adaptive index is a Db2 12 enhancement to multi-index and single index list prefetch-based plans that introduces logic at execution time to determine the filtering of each index to ensure the optimal execution sequence of indexes, or quicker reversion to table space scan if no filtering index exists.


What’s changed in Db2 12

Before migrating your Db2 11 subsystem to Db2 12, applying maintenance in Db2 12, or activating higher function levels, familiarize yourself with incompatible changes that might impact your Db2 environment. Plan to resolve any such applicable incompatible changes that apply to your Db2 environment before or during the Db2 12 migration process, or before applying maintenance.

· Incompatible changes summary for function levels 501 and higher
Some Db2 12 function levels introduce incompatible changes to Db2 12 that you must plan to resolve before you activate Db2 12 function levels. Application programming and SQL incompatibilities must be resolved for specific application programs before they run with the corresponding higher application compatibility level.

· Application and SQL release incompatibilities
When you migrate to or apply maintenance in Db2 12, be aware of and plan for application and SQL release incompatibilities that might affect your Db2 environment.


·  V12R1Mnnn application compatibility levels 
In Db2 12, you can use the application compatibility level to control the adoption of new SQL capabilities and enhancements of particular function levels.

· V11R1 application compatibility level
When you set the application compatibility level to V11R1, applications that attempt to use functions and features that are introduced in Db2 12 or later might behave differently or receive an error.

· V10R1 application compatibility level
When you set the application compatibility level to V10R1, applications that attempt to use functions and features that are introduced in Db2 11 or later might behave differently or receive an error.

· Db2 utility release incompatibilities
When you migrate to or apply maintenance in Db2 12, be aware of the Db2 utility release incompatibilities that might affect your Db2 environment.

· Db2 command release incompatibilities
When you migrate from Db2 11 to Db2 12, or apply maintenance in Db2 12, be aware of the command release incompatibilities.

· Security release incompatibilities
When you migrate to or apply maintenance in Db2 12, be aware of security release incompatibilities that might affect your Db2 environment.

· Storage release incompatibilities
When you migrate to or apply maintenance in Db2 12, be aware of and plan for storage release incompatibilities that might affect your Db2 environment.

· BSDS record format conversion is required
The BSDS must be converted to use the 10-byte format RBA and LRSN records before Db2 12 can start.

Adopting new capabilities in Db2 12 continuous delivery

In Db2 12, function levels and application compatibility levels control the adoption of most new capabilities by Db2 subsystems and Db2 applications.

· Function levels and related levels in Db2 12
Enhancements to Db2 are enabled for use when you activate function levels.

·  Determining the Db2 code level, catalog level, and function level 
Before you can activate a Db2 function level, you must ensure that the Db2 subsystem or data sharing group is at the appropriate code level and catalog level.

·  Testing Db2 function level activation 
Before you activate a Db2 function level, you can optionally test whether the Db2 subsystem or data sharing group is ready for activation of the target function level.

· Activating Db2 12 function levels
You control the activation and adoption of new features in Db2 12 by activating function levels and specifying the application compatibility level. You can also continue to apply corrective and preventative service without adopting new feature function.



Incompatible changes in Db2 12

When you migrate to or apply maintenance in Db2 12, be aware of and plan for application and SQL release incompatibilities that might affect your Db2 environment.

SQL capabilities
New SQL capabilities become available after the activation of the function level that introduces them or higher, for applications that run at the equivalent application compatibility level or higher. New SQL capabilities in the initial Db2 12 release become available in function level 500 for applications that run at the equivalent application compatibility level or higher. You can continue to run SQL statements compatibly with lower function levels, or previous Db2 releases, including Db2 11 and DB2® 10. 
 
Result change for SQL statement EXPLAIN PACKAGE
When Db2 processes the SQL statement EXPLAIN PACKAGE, the HINT_USED column in the PLAN_TABLE is populated with EXPLAIN PACKAGE: copy. The copy field in the HINT_USED column will be one of the following values:
· "CURRENT" - the current copy
· "PREVIOUS" - the previous copy
· "ORIGINAL" - the original copy
 This change supports the new rebind phase-in capability that is introduced by function level 505. However, the change takes effect immediately when you migrate to Db2 12. 
Actions to take
Change the expected output for queries that reference this column.
  
Result change for SQL statement EXPLAIN STABILIZED DYNAMIC QUERY
When Db2 processes the SQL statement EXPLAIN STABILIZED DYNAMIC QUERY, the HINT_USED column in the PLAN_TABLE is populated with EXPLAIN PACKAGE: copy. The copy field in the HINT_USED column will be one of the following values:
· "CURRENT" - the current copy
· "INVALID" - the invalid copy
 This change supports the new rebind phase-in capability that is introduced by function level 505. However, the change takes effect immediately when you migrate to Db2 12. 
Actions to take
Change the expected output for queries that reference this column.
  
SYSCOPY catalog table DSVOLSER column changes
 Db2 12 introduces a new capability to delete only FlashCopy image copies if equivalent sequential image copies exist, for an efficient backup procedure that uses minimal disk space. In support of this capability, the possible values for the DSVOLSER column in the SYSIBM.SYSCOPY catalog table have changed. Previously, the DSVOLSER column value was an empty string for cataloged, sequential, full image copies. Some applications might assume that if the length attribute of the DSVOLSER value is zero, the image copy is cataloged. In Db2 12, that assumption is no longer correct. For cataloged, sequential, full image copies that are created from a FlashCopy image copy with consistency, and also had uncommitted units of work backed out, the DSVOLSER column now contains Db2 checkpoint information.  
For more information about this new capability, see "Ability to delete only FlashCopy image copies" in Enhancements in recent Db2 APARs.
Actions to take
Modify any applications that use the DSVOLSER column in the SYSCOPY catalog table to tolerate the checkpoint information for cataloged, sequential, full image copies. For details, see the description of DSVOLSER in SYSCOPY catalog table.
  
Application compatibility levels apply to data definition and data control statements
After the activation of function level 500 or higher in Db2 12, application compatibility levels also control syntax, semantics, default values, and option validation for most data definition statements and data control statements. Data definition statements (sometimes abbreviated as DDL) include various CREATE and ALTER statements. Data control statements (sometimes abbreviated as DCL) include various GRANT and REVOKE statements. Only application compatibility levels V12R1M505 and higher control the behavior of any data definition or data control statements.
The APPLCOMPAT bind option for a package applies to most static SQL data definition and data control statements. The CURRENT APPLICATION COMPATIBILITY special register applies to most dynamic SQL data definition and data control statements.
For implicit regeneration of an object, the application compatibility level that was in effect for the previous CREATE or ALTER statement for that object is used.
For materialization of pending data definition changes, the application compatibility level of the pending ALTER statement is used.
You can specify the USING APPLICATION COMPATIBILITY clause of certain ALTER statements to regenerate an object with a specific application compatibility level.
Related concepts
· Function levels and related levels in Db2 12
· Application compatibility levels in Db2
Related reference
· APPLCOMPAT bind option
· CURRENT APPLICATION COMPATIBILITY
 
Automatic rebind of plans and packages created before DB2 10
Migration-related automatic binds (also called autobinds) occur in Db2 12 because it cannot use runtime structures from a plan or package that was last bound in a release earlier than DB2 10. Plans and packages that were bound in Db2 11 can run in Db2 12, without the risk of migration-related autobinds. However, plans and packages that are bound in Db2 12 cannot run on Db2 11 members without an autobind in Db2 11.
If you specify YES or COEXIST for the ABIND subsystem parameter, Db2 12 automatically rebinds plans and packages that were bound before DB2 10 when Db2 executes the packages. The result of the automatic bind creates a new package and discards the current copy. Db2 does not move the current copy to the previous or original copy because Db2 12 cannot use it. If a regression occurs, REBIND SWITCH PREVIOUS and REBIND SWITCH ORIGINAL are not available.
 If you specify NO for the ABIND subsystem parameter, negative SQLCODEs are returned for each attempt to run a package or plan that was bound before DB2 10. SQLCODE -908, SQLSTATE 23510 is returned for packages, and SQLCODE -923, SQLSTATE 57015 is returned for plans until they are rebound in Db2 12. 
Actions to take
 By preparing for migration to Db2 12 in Db2 11, you can reduce the change and risk for packages that are subject to automatic binds in Db2 12. To do that, you rebind all packages that were last bound before DB2 10 in Db2 11, before you migrate to Db2 12. For more information about the impacts that migration-related automatic rebinds can have in your Db2 environment and actions that you can take to avoid them, see Rebind old plans and packages Db2 11 to avoid disruptive autobinds in Db2 12. 

KEEPDYNAMIC(YES) bind option support for ROLLBACK
In Db2 12, when the APPLCOMPAT value is V12R1M500, the KEEPDYNAMIC(YES) bind option affects both COMMIT and ROLLBACK statements. With KEEPDYNAMIC(YES), the dynamic SQL statements in the package are retained after COMMIT or ROLLBACK, and those statements can run again without another PREPARE.
Prior to Db2 12, the KEEPDYNAMIC(YES) bind option applied only to COMMIT statements. After a ROLLBACK statement, another PREPARE was required so that the dynamic SQL statements could run. This situation is also true in Db2 12 if application compatibility is set to V11R1 or earlier.
In Db2 12, when the APPLCOMPAT value is V12R1M500 or higher, after a ROLLBACK statement is issued, the behavior is different than in prior versions:
· An OPEN statement without a preceding PREPARE statement does not receive an SQLCODE -514.
· An EXECUTE statement without a preceding PREPARE statement does not receive an SQLCODE -518.
An application that was written in Db2 11 and that was bound with KEEPDYNAMIC(YES) was required to prepare dynamic SQL statement again after a ROLLBACK was issued. In Db2 12 when application compatibility is set to V12R1M500 or higher, those extra PREPARE statements are unnecessary.
Actions to take
As you migrate to Db2 12, review packages that use the KEEPDYNAMIC(YES) bind option. You can make dynamic SQL programs that are bound with KEEPDYNAMIC(YES) run more efficiently by removing PREPARE statements that prepare SQL statements again, following execution of ROLLBACK statements. Do not take this action until you are sure that you no longer need to run the programs in Db2 11 or earlier. After migrating to Db2 12, if you take this action (to remove PREPARE statements after ROLLBACK), programs will not work properly if you subsequently set application compatibility to V11R1 or earlier.

Alterations to index compression are pending changes for universal table spaces
When the application compatibility level is V12R1M500 or higher, altering to use index compression for indexes in universal table spaces is a pending change that places the index in advisory REORG-pending (AREOR) status. The LOAD REPLACE and REBUILD INDEX utilities no longer materialize the change. You must use an online REORG to materialize the new value for the COMPRESS attribute in the ALTER INDEX statement.
In releases before Db2 12, any alteration to use index compression placed the index in REBUILD-pending (RBDP) status. You needed to use the REBUILD INDEX utility to rebuild the index, or use the REORG utility to reorganize the table space that corresponds to the index.
Actions to take
For indexes in universal table spaces, use an online REORG to materialize the new value for the COMPRESS attribute in the ALTER INDEX statement.

Data types of output arguments from a stored procedure call in a Java application
In function level 500 or higher with application compatibility set to V11R1, when a Java™ application that uses the IBM® Data Server Driver for JDBC and SQLJ calls a stored procedure, the data types of stored procedure output arguments match the data types of the parameters in the stored procedure definition.
Explanation
Before DB2 10, if a Java client called a Db2 for z/OS® stored procedure, the data types of output arguments matched the data types of the corresponding CALL statement arguments. Starting in DB2 10, the data types of the output arguments match the data types of the parameters in the stored procedure definition.
In Db2 12, when application compatibility is set to V10R1, you can set the DDF_COMPATIBILITY subsystem parameter to SP_PARMS_JV to keep the behavior that existed before DB2 10. However, when application compatibility is set to V11R1 or V12R1M100, or to V12R1M500 or higher, SP_PARMS_JV is no longer supported.
In Db2 12 with application compatibility set to V11R1 or V12R1M100, or to V12R1M500 or higher, if the version of the IBM Data Server Driver for JDBC and SQLJ is lower than 3.63 or 4.13, a java.lang.ClassCastException might be thrown when an output argument value is retrieved.
Actions to take
Take one of the following actions:
· Upgrade the IBM Data Server Driver for JDBC and SQLJ to version 3.63 or 4.13, or later.
· Modify the data types in CallableStatement.registerOutParameter method calls to match the parameter data types in the stored procedure definitions. You can set application compatibility to V10R1 and run a trace for IFCID 0376 to identify affected applications. Trace records for those applications have a QW0376FN field value of 8.
Related concepts
· Application compatibility levels in Db2
 
SELECT INTO statements with UNION or UNION ALL
A UNION or UNION ALL is not allowed in the outermost from-clause of a SELECT INTO statement. However, releases before Db2 12 inadvertently tolerate SQL statements that contain this invalid syntax.
 The behavior is controlled by the DISALLOW_SEL_INTO_UNION subsystem parameter. In Db2 11, the default setting tolerates the invalid syntax. In Db2 12 the default setting disallows the invalid syntax. 
An application that uses the invalid SQL syntax fails at BIND or REBIND with SQLCODE -109.
Actions to take
Identify any packages that use UNION or UNION ALL in the from-clause of a SELECT INTO statement and correct them as necessary. You can temporarily specify that Db2 continues to tolerate the invalid syntax NO for the DISALLOW_SEL_INTO_UNION subsystem parameter. However, this subsystem parameter is deprecated and expected to be removed in the future.
You can identify affected packages while DISALLOW_SEL_INTO_UNION is set to NO by binding suspected packages into a dummy collection ID with EXPLAIN(ONLY) and monitoring IFCID 0376 records. Use the following procedure:
1. Issue the following SQL statement to generate a list of BIND commands. 
2. SELECT 'BIND PACKAGE(DUMMYCOL) COPY(' ||
3.        COLLID || '.' || NAME || ') ' ||
4.        CASE WHEN(VERSION <> '')
5.             THEN 'COPYVER(' || VERSION || ') '
6.             ELSE '' END ||
7.        'EXPLAIN(ONLY)'
8. FROM SYSIBM.SYSPACKSTMT
9.  WHERE STATEMENT LIKE '%SELECT%INTO%UNION%'
 OR STATEMENT LIKE '%SELECT%UNION%INTO%';[image: Copy]
 
The statement generates output similar to the following BIND subcommand:
BIND PACKAGE(DUMMYCOL) COPY(DSN_DEFAULT_COLLID_PLAY01.PLAY01) EXPLAIN(ONLY)[image: Copy]
10. Copy the results of the SELECT statement into a bind job. If any BIND subcommands are longer than 72 bytes, formatting is required.
11. Start and collect a trace for IFCID 0376.
12. Run the bind job that you created.
13. Stop the IFCID 0376 trace and analyze the output.
Related reference
· DISALLOW_SEL_INTO_UNION in macro DSN6SPRM
Related information
· -109
 
Change in SQLCODE when the POWER built-in function result is out of range
After the activation of function level 500 or higher in Db2 12, the SQLCODE that is returned when the result of the POWER® built-in function is out of range is changed in some cases.
Previously, when Db2 executed the POWER built-in function, and the result was a DOUBLE data type that was out of range, Db2 returned SQLCODE -802. In Db2 12 with function level 500 or higher activated, SQLCODE +802 is returned.
For example, the following query returns SQLCODE +802:
SELECT POWER(DOUBLE(2.0E38), DOUBLE(2.0))
 FROM SYSIBM.SYSDUMMY1;           [image: Copy]
Invocations of the POWER function that have DOUBLE arguments and return out-of-range results return SQLCODE +802 instead of SQLCODE -802.
Actions to take
In Db2 12, before function level 500 or higher is activated, identify applications with this incompatibility by starting a trace for IFCID 0376, and then running the applications. Review the trace output for incompatible changes with the identifier 1201. Adjust error processing to account for the change in the returned SQLCODE from an error to a warning.
Related tasks
· Managing application incompatibilities
Related reference
·  POWER or POW 

CHAR9 and VARCHAR9 functions for compatibility with pre-DB2 10 string formatting of decimal data
DB2 10 changed the formatting of decimal data by the CHAR and VARCHAR built-in functions and CAST specifications with a CHAR or VARCHAR result type. In Db2 12 you can use alternative functions for compatibility with applications that require decimal to string output in the pre-DB2 10 formats:
· CHAR9
· VARCHAR9
ImportantFor portable applications that might run on platforms other than Db2 for z/OS, do not use the CHAR9 and VARCHAR9 functions. Other Db2 family products do not support the these functions.
Actions to take
Review your setting for the BIF_COMPATIBILITY subsystem parameter. If the value is not CURRENT, and you have applications that require decimal to string output in the pre-DB2 10 format, you can rewrite SQL statements to use the CHAR9 and VARCHAR9 functions instead. This approach enables the development of new applications that can accept the current string formatting of decimal data.
To modify your applications to take advantage of the CHAR9, VARCHAR9 functions:
1. Use an IFCID 0376 trace to identify applications that depend on the pre-DB2 10 formats.
2. Rewrite the SQL statements in the identified applications to use the CHAR9 and VARCHAR9 functions instead of the CHAR and VARCHAR functions.
3. Set the BIF_COMPATIBILITY value to CURRENT.
Related reference
· BIF COMPATIBILITY field (BIF_COMPATIBILITY subsystem parameter)

SQL reserved words
Db2 12 introduces several new SQL reserved words, which are listed in Reserved words.
 In some cases, the use of these reserved words might cause an incompatibility before new function is activated in Db2 12 , regardless of the setting of the APPLCOMPAT flag.  
Actions to take
 Collect IFCID 0376 trace records in Db2 11. Values 4, 5, and 6 for the QW0376FN field indicate instances of reserved words in applications that will cause an incompatibility in Db2 12.  Adjust these applications by changing the reserved word to a delimited identifier or by using a word that is not reserved in Db2 12.
Built-in function and existing user-defined functions
For built-in and user-defined functions the combination of the function name and the parameter list form the signature that Db2 uses to identify the function. If the signatures of new or changed built-in functions in Db2 12 match the signatures existing user-defined functions, applications with unqualified references to the existing user-defined functions might start invoking the new or changed built-in functions instead of the user-defined functions. Db2 12 introduces the following built-in function changes:

Important information about existing user-defined functionsWhen a new application compatibility level introduces a new or changed built-in function that has the same name and signature as an existing user-defined function, unqualified references to the user-defined function might resolve incorrectly. Applications that have unqualified references to the user-defined function might fail. To avoid this situation, modify applications to explicitly qualify references to user-defined functions with the same name and signature as the new or changed built-in functions.
Db2 12 introduces the following new built-in functions:
· (FL 500) ARRAY_AGG when used for associative array aggregation.
· (FL 504) CUME_DIST1
· (FL 504) CUME_DIST (aggregate)1
·  (FL 505) DECRYPT_DATAKEY_INTEGER, DECRYPT_DATAKEY_BIGINT, DECRYPT_DATAKEY_DECIMAL, DECRYPT_DATAKEY_VARCHAR, DECRYPT_DATAKEY_CLOB, DECRYPT_DATAKEY_VARGRAPHIC, DECRYPT_DATAKEY_DBCLOB, and DECRYPT_DATAKEY_BIT 
·  (FL 505) ENCRYPT_DATAKEY 
· (FL 504) FIRST_VALUE1
· (FL 500) GENERATE_UNIQUE_BINARY
· (FL 506) HASH
· (FL 500) HASH_CRC32, HASH_MD5, HASH_SHA1, and HASH_SHA256
· (FL 504) LAG1
· (FL 504) LAST_VALUE1
· (FL 504) LEAD1
· (FL 501) LISTAGG
· (FL 504) NTH_VALUE1
· (FL 504) NTILE1
· (FL 500) PERCENTILE_CONT
· (FL 500) PERCENTILE_DISC
· (FL 504) PERCENT_RANK1
· (FL 504) PERCENT_RANK (aggregate)1
· (FL 504) RATIO_TO_REPORT1
· (FL 504) REGEXP_COUNT1
· (FL 504) REGEXP_INSTR1
· (FL 504) REGEXP_LIKE1
· (FL 504) REGEXP_REPLACE1
· (FL 504) REGEXP_SUBSTR1
· (FL 500) WRAP
Notes 
1. Supported in Db2 for z/OS only for pass-through to IBM Db2 Analytics Accelerator for z/OS.
 
	Built-in function
	Changes

	CHARACTER_LENGTH or CHAR_LENGTH
	(FL 506) Support is added for the alternative function name CHAR_LENGTH.

	CLOB
	(FL 506) Support for the alternative function name TO CLOB.

	COVAR_POP or COVARIANCE or COVAR
	(FL 506) Support is added for the function name COVAR_POP.

	GRAPHIC
	(FL 502) The first argument accepts numeric data types, including SMALLINT, INTEGER, BIGINT, DECIMAL, REAL, DOUBLE, FLOAT, and DECFLOAT.

	LEFT
	(FL 506) Support is added for the alternative function name STRLEFT.

	POWER or POW
	(FL 506) Support for the alternative function name POW.

	POSSTR
	(FL 506) Support is added for the alternative function name STRPOS.

	POSSTR
	(FL 506) Support is added for the alternative function name STRPOS.

	RANDOM or RAND
	(FL 506) Support is added for the function name RANDOM.

	RIGHT
	(FL 506) Support is added for the function name STRRIGHT.

	TIMESTAMP_FORMAT
	(FL 506) Support is added for the function name TO_TIMESTAMP.

	VARGRAPHIC
	(FL 502) The first argument accepts numeric data types, including SMALLINT, INTEGER, BIGINT, DECIMAL, REAL, DOUBLE, FLOAT, and DECFLOAT.

	Table 1. Changes to built-in functions in Db2 12



Actions to take
To continue to execute a user-defined function with the same name or signature as a new built-in function or signature, qualify the name of the existing user defined function in your application. For more information about Db2 resolves qualified and unqualified references to functions, see Function resolution.

SQLCODE changes
Some SQLCODE numbers and message text might have changed in Db2 12. Also, the conditions under which some SQLCODEs are issued might have changed. For more information, see New, changed, and deleted codes.


Command changes in Db2 12

Db2 12 introduces new commands and changes to existing commands

Db2 12 introduces the following new commands:
· (FL 500) -DISPLAY ML (Db2) 1
· (FL 500) -START ML (Db2) 1
· (FL 500) -STOP ML (Db2)
· (FL 500) -DISPLAY DYNQUERYCAPTURE (Db2)
· (FL 500) -DISPLAY STATS (Db2)
· (FL 500) FREE STABILIZED DYNAMIC QUERY (DSN)
· (FL 500) -START CDDS (Db2)
· (FL 500) -STOP CDDS (Db2)
· (FL 500) -START DYNQUERYCAPTURE (Db2)
· (FL 500) -STOP DYNQUERYCAPTURE (Db2)
· (FL 100) -ACTIVATE (Db2)
· (FL 100) BIND SERVICE (DSN)
· (FL 100) -DISPLAY RESTSVC (Db2)
· (FL 100) FREE SERVICE (DSN)
· (FL 100) -START RESTSVC (Db2)
· (FL 100) -STOP RESTSVC (Db2).
	Command
	Description of enhancements and notes

	-ALTER BUFFERPOOL (Db2)
	Changed option: (FL 500) The meaning of the existing PGSTEAL(NONE) 
option is changed. 
As in previous versions, Db2 pre-loads the data for assigned objects when 
they are opened 
and keeps the data resident until the objects are closed.
However, in Db2 12, Db2 creates an overflow area within the VPSIZE of 
the buffer pool. 
If all open assigned objects do not fit into the main part of the buffer pool,
 pages are allocated 
to the overflow area. Page stealing is possible in the overflow area. 
After pages are allocated 
in the overflow area, you must close the object to move the pages back 
to the overflow area.

	-ALTER GROUPBUFFERPOOL (Db2)
	The maximum value that can be specified for the RATIO keyword is in 
increased to 1024.

	BIND PACKAGE (DSN)
	New options:
· (FL 500) CONCENTRATESTMT

	BIND QUERY (DSN)
	Support is added for processing the following SQL statement types:
· (FL 500) INSERT
· (FL 500) UPDATE WHERE CURRENT OF
· (FL 500) DELETE WHERE CURRENT OF

	  BIND SERVICE (DSN)  
	 
New options:
·  COPY
· COPYVER
· OPTIONS
 

	-DISPLAY ARCHIVE (Db2)
	(FL 502) The DISPLAY ARCHIVE command displays the current key 
label information 
for active logs and archive logs.

	-DISPLAY LOG (Db2)
	(FL 502) The DISPLAY LOG command displays the current key 
label information 
for active logs and archive logs.

	-DISPLAY GROUP (Db2)
	(FL 502) The DISPLAY GROUP command provides the 
current ENCRYPTION_KEYLABEL system parameter value.
(FL 100) The DSN7100I message output is modified to indicate information 
about the code, catalog, and function levels of the Db2 subsystem or 
data sharing group.

	 -DISPLAY STATS (Db2) 
	 (FL 500) The DISPLAY STATS command has been updated with the 
LOGREADERTASKS
 option, which is used to display statistics about any log reading tasks 
that are currently 
running. Output is returned by message DSNT788I.  

	FREE PACKAGE (DSN)
	New values for existing options:
· (FL 500) PLANMGMTSCOPE(PREVIOUS|ORIGINAL)
New options:
· (FL 500) INVALIDONLY
 If you specify INACTIVE, PREVIOUS, ORIGINAL for the 
PLANMGMTSCOPE option, 
FREE PACKAGE processing can now complete while application that 
use the package are
running. 

	-MODIFY DDF (Db2)
	After the PTF for APAR PH08188 has been applied, the values for 
PORT and SECPORT 
can be the same.
New options:
(FL 500) SESSIDLE

	REBIND PACKAGE (DSN)
	This command can be used to rebind a package for an advanced trigger.
New options:
· (FL 500) APREUSESOURCE
· (FL 500) CONCENTRATESTMT

	REBIND TRIGGER PACKAGE (DSN)
	(FL 500) This command can be used to rebind a package for a basic trigger, 
including any trigger that was created prior to the activation of function 
level 500 or higher.
New options:
· (FL 500) APREUSESOURCE

	 -START DB2 (Db2) 
	 (FL 500) You cannot start Db2 at any code level that is lower than the 
catalog level or the highest activated function level. 

	-START PROFILE (Db2)
	(FL 500) If the PROFILE_AUTOSTART subsystem parameter is set to YES, 
this command is issued automatically when Db2 starts.

	-START RLIMIT (Db2)
	(FL 500) Certain previously supported resource limit table formats are 
deprecated or unsupported in Db2 12. Resource limits are not activated for 
tables with unsupported 
formats.
(FL 100) Resource limits that apply to existing threads can be modified by 
issuing the START RLIMIT command.
New options:
· (FL 100) SCOPE

	-TERM UTILITY (Db2)
	(FL 500) The TERM UTILITY command can be used for the MODIFY 
RECOVERY utility.

	


.
command release incompatibilities

When you migrate from Db2 11 to Db2 12, or apply maintenance in Db2 12, be aware of the command release incompatibilities.

Change to DISPLAY UTILITY output
The output for the DISPLAY UTILITY command now includes message DSNU285I, regardless of whether the SWITCHTIME parameter was specified in the REORG INDEX or REORG TABLESPACE utility control statement. In Db2 11, message DSNU285I was displayed only if SWITCHTIME was specified in the REORG INDEX or REORG TABLESPACE utility control statement.
Applications that parse DISPLAY UTILITY output might need to be updated.

Actions to take
Determine if any of your applications parse output of the DISPLAY UTILITY command and update the applications if needed.

Changed REBIND command result for SWITCH option with invalid package copies
If you issue a REBIND PACKAGE or REBIND TRIGGER PACKAGE command with the SWITCH option and you specify an invalid package, the command now fails.
In previous releases, the only productive reason to switch to an invalid package copy was as the first action of a two-step process. The second step was to rebind the packages with the APREUSE option to reuse the access path information from the invalid package as input for access path reuse.

Actions to take
If you previously used the two-step process to reuse access paths from invalid copies, modify your process to use a single step. Rebind with the APREUSE option and specify PREVIOUS or ORIGINAL for the APREUSESOURCE bind option to specify whether the previous or original package copy as input for access path reuse.
Related tasks
· Reverting to saved access paths for static SQL statements
Related reference
· APREUSESOURCE bind option
· APREUSE bind option

Change to START RLIMIT command result

Explanation
Messages DSNT731I and DSNT732I might be issued for START RLIMIT commands if resource limit tables are detected with deprecated or unsupported formats.
DSNRLSTxx table formats and related index formats earlier than the DB2® Version 8 format are not supported in Db2 12 or later releases. When tables with unsupported formats are detected, Db2 issues message DSNT731I. The START RLIMIT command fails with message DSN9023I if no DSNRLMTxx table exists with the specified ID.
DSNRLMTxx table formats and related index formats earlier than the Db2 11 format are deprecated in Db2 12. If tables with deprecated formats are detected, Db2 issues message DSNT732I, processing for the START RLIMIT command continues, and the resource limit facility starts using the deprecated objects.
Dynamic SQL applications that are specified in the obsolete resource limit tables can run without the limits.

Actions to take
Update existing resource limit tables to use the supported formats. The DSNTIJSG installation job contains statements that create the database, table space, tables, and indexes for the resource limit facility. You can tailor those statements to create or update the format of resource limit tables.


Db2 utility release incompatibilities


Changes to the mapping table for REORG
In Db2 12, the format of mapping tables has changed to accommodate the 7-byte RIDS that are needed for partition-by-range table spaces with relative page numbering. (Mapping tables are used by the REORG TABLESPACE utility when SHRLEVEL CHANGE is specified.) In the mapping table, the ORID column has changed to CHAR(7) instead of CHAR(5), and the NRID column has changed to CHAR(11) instead of CHAR(9).
After Db2 12 function level 500 or higher is activated, if you use the Db2 11 format for a mapping table, REORG TABLESPACE does not use it. Instead, the utility implicitly creates a mapping table in the Db2 12 format in the same database as the mapping table that you specified.

Actions to take
Either create your mapping tables according to the Db2 12 format or allow REORG to implicitly create the mapping tables for you.
Related concepts
· Before running REORG TABLESPACE
 
Changes to the DSNACCOX stored procedure result set
 In Db2 12, the DSNACCOX result set includes one or more new columns. This expanded result set is returned when the function level is function level 500 or higher. The result set includes the new column RRTPBGSPACEPCT. This column is reserved for future use. 
Additionally, the result set always includes two columns that were optional in previous releases. In Db2 12, columns RRIEMPTYLIMIT and RRTHASHOVRFLWRAT are always returned when the function level is function level 500 or higher.
Applications that issue SELECT(*) against the DSNACCOX result set might fail or return unpredictable results.

Actions to take
Review any applications that process the results of the DSNACCOX stored procedure. If necessary, update them to handle the new result set.

Changes to allocation of image copy data sets on tape for RECOVER
In Db2 12, in RECOVER jobs, you can no longer include DD statements in the JCL to allocate image copy data sets that are on tape. In Db2 12, you must let RECOVER dynamically allocate image copy data sets that are on tape.
RECOVER jobs that contain DD statements for image copy data sets that are on tape fail with error DSNU030I.
Actions to take
If a RECOVER job fails with error DSNU030I, find DD statements for image copy data sets that are on tape, and remove the DD statements.

Changes to the behavior of the RESTORE SYSTEM utility
In Db2 12, RESTORE SYSTEM fails if either of the following situations occur:
· The most recent system-level backup before the recovery point is not registered in the DFSMShsm repository.
· An error is returned by DFSMShsm during the restore of the production volumes.
In previous releases, if RESTORE SYSTEM encountered a problem with the system-level backup, the utility automatically used the previous system-level backup. The new behavior in Db2 12 gives you control over the situation and allows you to determine the best course of action.
RESTORE SYSTEM jobs might fail.

Actions to take
Determine how you want to handle these failures. If you want to use an older system-level backup, use the new RESTOREBEFORE option in the RESTORE SYSTEM utility statement.
Changes to the invalidation of cached dynamic SQL statements by utilities that collect statistics
In Db2 12, the RUNSTATS utility and other utilities that collect inline statistics do not invalidate dynamic statements in the dynamic statement cache by default. In previous releases, the collection of statistics for an object always invalidated cached dynamic statements that referred to the objects. In Db2 12, the INVALIDATECACHE option is added to the RUNSTATS utility and to the following utilities that collect inline statistics:
· LOAD
· REBUILD INDEX
· REORG INDEX
· REORG TABLESPACE
The default option INVALIDATECACHE NO means that the utility does not invalidate statements in the dynamic statement cache because statistics are collected. Db2 might continue to use access paths that are based on stale statistics for dynamic SQL statements that remain in the dynamic statement cache.
Actions to take
Add the INVALIDATECACHE YES option to any existing utility jobs that collect statistics and must invalidate SQL statements in the dynamic statement cache.

Utility changes in Db2 12

Changes to the behavior of the UNLOAD utility
In Db2 12, the UNLOAD utility includes the REGISTER option, which specifies whether, in a data sharing environment, pages that are read by the UNLOAD utility are registered with the coupling facility. REGISTER NO reduces data sharing overhead. In previous releases, the UNLOAD utility had only REGISTER YES behavior.  In Db2 12, the original default for UNLOAD was REGISTER NO, but APAR PI99075 changes the default to REGISTER YES.  REGISTER NO causes pages to be read directly from disk, and not from local or group buffer pools.
 
Actions to take
 Apply APAR PI99075 to restore Db2 11 default behavior. Then update UNLOAD utility jobs with REGISTER NO, when appropriate to reduce data sharing overhead. 
 
Changes to the authorization check of the UNLOAD utility
After the activation of function level 500 or higher, Db2 checks for the new UNLOAD privilege, instead of the SELECT privilege, for executing the UNLOAD utility and UNLOAD jobs might fail due to authorization errors.
Db2 checks the new UNLOAD privilege for authorization of the UNLOAD utility. You must use a privilege set that includes one of the following to execute the UNLOAD utility:
· Ownership of the tables
· SELECT privilege on the tables (if the AUTH_COMPATIBILITY system parameter is set to the SELECT_FOR_UNLOAD option)
· UNLOAD privilege on the tables (if the AUTH_COMPATIBILITY system parameter is not set to the SELECT_FOR_UNLOAD option)
· DBADM authority for the database. If the object on which the utility operates is in an implicitly created database, DBADM authority on DSNDB04 or the implicitly created database is sufficient.
· DATAACCESS authority
· SYSADM authority
· SYSCTRL authority (catalog tables only)
· SQLADM authority (catalog tables only)
· System DBADM authority (catalog tables only)
· ACCESSCTRL authority (catalog tables only)
· SECADM authority (catalog tables only)
Actions to take
Take one of the following actions:
· In Db2 11 or Db2 12, start a trace for IFCID 404 to identify the users who need the UNLOAD privilege. Then, in Db2 12, grant the UNLOAD privilege to those users.
· As a temporary solution, set the AUTH_COMPATIBILITY subsystem parameter to SELECT_FOR_UNLOAD so that the SELECT privilege continues to be checked when the UNLOAD utility runs.


Changes to existing utilities

The following table lists and describes these new and changed options. For information about a new option, see the information for the utility. For information about an option with a changed default value.
	Utility name
	Summary of changes

	BACKUP SYSTEM
	New options:
· (FL 100) ALTERNATE_CP
· (FL 100) DBBSG
· (FL 100) LGBSG

	CATMAINT
	New options:
· (FL 100) LEVEL  (Specify a function level or catalog level. If you specify a function 
level Db2 determines the appropriate catalog level.) 

	CATENFM
	With the introduction of single-phase migration in Db2 12, the CATENFM utility is not needed 
for the migration process and is removed.
Related information
· Single-phase catalog migration in Db2 12

	DSN1COMP
	New options:
(FL 100) LOB

	DSN1LOGP
	New options:
(FL 100) PART

	DSN1PRNT
	New options:
(FL 100) PART

	LOAD
	Changed options:
·  (FL 100) You can specify multiple SYSREC data sets by providing multiple ddname values 
in a list. The data sets represented by those ddname values are dynamically concatenated 
to a single ddname, which becomes the input to LOAD. 
· (FL 100) A restriction against use of the COLGROUP keyword in conjunction with 
PARALLEL keyword is removed. In Db2 11, you can collect cardinality, frequency, and 
histogram statics for column groups when the PARALLEL keyword is specified.
· (FL 100) FREQVAL with MOST, LEAST, or BOTH is supported for indexes.
· (FL 100) Support is added for new IGNORE options: PART, CONV, VALPROC, IDERROR, 
DUPKEY
· (FL 100) Support is added for concurrent access to target tables during LOAD utility 
processing, with REPLACE SHRLEVEL REFERENCE.
· (FL 100) Support for a wider range of external date formats is added with 
DATE EXTERNAL (date-format)
· (FL 100) Support for a wider range of external time formats is added with 
TIME EXTERNAL (time-format)
· (FL 100) For inline statistics, if you specify the FREQVAL keyword and omit the COUNT keyword, Db2 automatically determines the number of frequently occurring values to collect 
so that the data distribution is no longer skewed.
New options:
· (FL 100) CCSID in a field specification
· (FL 100) DRAIN_WAIT
· (FL 100) IGNORE
· (FL 100) INVALIDATECACHE
· (FL 100) NOCHECKPEND
· (FL 100) RETRY
· (FL 100) RETRY_DELAY
· (FL 100) SWITCHTIME
· (FL 100) STATCLGMEMSRT

	MODIFY RECOVERY
	New options:
· (FL 500) DELETEDS
·  (FL 500) FLASHCOPY ONLY 
· (FL 100) NOCOPYPEND
 Other changes: 
 
(FL 100) When MODIFY RECOVERY is run at the table space level, a SYSIBM.SYSCOPY 
row with ICTYPE='M' and STYPE='R' is inserted for each partition of the table space and 
any partitioned indexes with the COPY YES attribute that the MODIFY utility processes. 
This differs from previous versions where only one SYSCOPY record was inserted for the 
entire table space, regardless of partitions.
 

	REBUILD INDEX
	Changed options
· (FL 100) For inline statistics, if you specify the FREQVAL keyword and omit the 
COUNT keyword, Db2 automatically determines the number of frequently occurring 
values to collect so that the data distribution is no longer skewed.
New options:
· (FL 100) BOTH
· (FL 100) LEAST
· (FL 100) MOST
· (FL 100) INVALIDATECACHE

	RECOVER
	New options:
· (FL 100) ALTERNATE_CP
· (FL 100) FLASHCOPY_PPRCP
· (FL 100) INLCOPY
· (FL 100) NOSYSCOPY
· (FL 100) SCOPE

	REORG INDEX
	Changed options
· (FL 100) For inline statistics, if you specify the FREQVAL keyword and omit the 
COUNT keyword, Db2 automatically determines the number of frequently occurring 
values to collect so that the data distribution is no longer skewed.
New options:
· (FL 100) BOTH
· (FL 100) LEAST
· (FL 100) MOST
· (FL 100) INVALIDATECACHE

	REORG TABLESPACE
	Changed options
· (FL 100) FREQVAL with MOST, LEAST, or BOTH is supported for indexes.
· (FL 100) For inline statistics, if you specify the FREQVAL keyword and omit the 
COUNT keyword, Db2 automatically determines the number of frequently occurring
 values to collect so that the data distribution is no longer skewed.
New options
· (FL 500) DROP_PART NO
· (FL 500) DROP_PART YES
· INITCDDS
· (FL 100) INVALIDATECACHE
· SEARCHTIME
· (FL 100) STATCLGMEMSRT
Other changes:
(FL 100) In Db2 12, the REORG utility processes partition-by-growth table spaces differently 
than in prior versions:
· REORG no longer sets COPY-pending status on newly created LOB table spaces during the
 LOG phase. Instead, REORG will create inline image copy data sets for those LOB table spaces.
· REORG will no longer fail during a reorganization of a partition-by-growth table space 
when it is unable to extend the partition range. Instead, REORG will now create a 
new partition for the partition-by-growth table space as long as the maximum number of 
partitions have not been reached.
· REORG TABLESPACE has a new keyword, DROP_PART NO or DROP_PART YES, 
that can be specified to delete the highest numbered partitions if they are empty 
when REORG successfully completes. In prior versions, this behavior could only be 
accomplished using the REORG_DROP_PBG_PARTS subsystem parameter was set to ENABLE.
In addition to the REORG changes for processing partition-by-growth table spaces, 
REORG in Db2 12 will fail if it is using a FlashCopy and the creation of the online 
FlashCopy image fails.
Also, for REORG TABLESPACE, when SHRLEVEL REFERENCE or SHRLEVEL CHANGE 
is specified and blocking claimers are encountered, the DISPLAY DATABASE command 
output will now identify the blocking claimers on each and every drain attempt failure. 
In prior versions, only the most recent drain attempt failure was identified.

	REPAIR
	New options:
· (FL 100) WRITELOG
· (FL 100) INSERTVERSIONPAGES
· (FL 100) SETCURRENTVERSION
Changed options:
(FL 100) The VERSIONS option is no longer supported, and is replaced by the CATALOG option.

	RESTORE SYSTEM
	New options:
· (FL 100) ALTERNATE_CP
· (FL 100) FLASHCOPY_PPRCP
· (FL 100) RESTOREBEFORE

	RUNSTATS
	New options:
· (FL 100) INVALIDATECACHE
· (FL 100) REGISTER
· (FL 100) STATCLGMEMSRT
Other changes:
· (FL 100) RUNSTATS collects frequency and histogram statistics for XML indexes in the 
following catalog table columns:
· KEYVALUE, FREQUENCYF, and TYPE in SYIBM.SYSINDEXES
· CARDF, FREQUENCYF, HIGHVALUE, LOWVALUE, TYPE, QUANTILENO in 
SYSIBM.SYSKEYTGTDIST
Db2 can use frequency and histogram statistics for XML indexes to estimate the filter factor 
of XMLEXISTS predicates when the following conditions are true:
· The predicate is one of the following types:
· Equality predicates: =
· Range predicates: >, >=, >=, <=
· The right side of the predicate is a literal value.
· Frequency or histogram statistics are collected for the XML index that matches 
the XMLEXISTS predicate.
Related information
· Improving filter factors by collecting cardinality and frequency statistics
· Histogram statistics
· Collection of statistics on XML objects
· (FL 100) If you specify the FREQVAL keyword and omit the COUNT keyword, 
Db2 automatically determines the number of frequently occurring values to collect 
so that the data distribution is no longer skewed.

	UNLOAD
	New options:
· (FL 100) CCSID in a field specifications
· (FL 100) REGISTER

	


 


catalog changes in Db2 12

Use this information to plan for catalog changes in Db2 12

New catalog tables in Db2 12
(FL 100) Db2 12 introduces the following new catalog tables in catalog level V12R1M500, which is the catalog level for both function level 100 and function level 500:

· SYSDYNQRY catalog table
· SYSDYNQRYDEP catalog table
· SYSDYNQRY_EXPL catalog table
· SYSDYNQRY_OPL catalog table
· SYSDYNQRY_SHTEL catalog table
· SYSDYNQRY_SPAL catalog table
· SYSDYNQRY_TXTL catalog table
· SYSINDEXCONTROL catalog table
· SYSIBM.SYSIXSPACESTATS_H, which is described in Temporal versioning for Db2 catalog tables
· SYSLEVELUPDATES catalog table
· SYSSESSION catalog table
· SYSSESSION_EX catalog table
· SYSSESSION_STATUS catalog table
· SYSIBM.SYSTABSPACESTATS_H, which is described in Temporal versioning for Db2 catalog tables
· The following catalog tables are added but not used:
· SYSAUDITPOLICIES_H
· SYSCOLAUTH_H
· SYSCONTEXT_H
· SYSCONTEXTAUTHID_H
· SYSCONTROLS_H
· SYSCTXTTRUSTATTR_H
· SYSDBAUTH_H
· SYSPACKAUTH_H
· SYSPLANAUTH_H
· SYSRESAUTH_H
· SYSROUTINEAUTH_H
· SYSSCHEMAAUTH_H
· SYSSEQUENCEAUTH_H
· SYSTABAUTH_H
· SYSUSERAUTH_H
· SYSVIEWDEP_H

Changed catalog tables in Db2 12

The following table summarizes new and changed catalog table columns in Db2 12. Changes to columns include new column descriptions, new values, and changed data types and lengths.

	Catalog table name
	New column
	Revised column

	SYSAUDITPOLICIES catalog table
	(FL 100) The following columns:
· SYS_START1
· SYS_END1
· TRANS_START1
	 

	SYSCOLAUTH catalog table
	(FL 100) The following columns:
· SYS_START1
· SYS_END1
· TRANS_START1
	 

	SYSCOLUMNS catalog table
	· ENCODING_SCHEME
	· (FL 100) PERIOD

	SYSCONTEXTAUTHIDS catalog table
	(FL 100) The following columns:
· SYS_START1
· SYS_END1
· TRANS_START1
	 

	SYSCONTEXT catalog table
	(FL 100) The following columns:
· SYS_START1
· SYS_END1
· TRANS_START1
	 

	SYSCONTROLS catalog table
	(FL 100) The following columns:
· SYS_START1
· SYS_END1
· TRANS_START1
· REGENERATETS
	 

	SYSCOPY catalog table
	 
	(FL 100) The following columns:
·  DSVOLSER 
· ICTYPE
· STYPE
· TTYPE

	SYSCTXTTRUSTATTRS catalog table
	(FL 100) The following columns:
· SYS_START1
· SYS_END1
· TRANS_START1
	 

	SYSDBAUTH catalog table
	(FL 100) The following columns:
· SYS_START1
· SYS_END1
· TRANS_START1
	 

	SYSDEPENDENCIES catalog table
	 
	· (FL 100) DTYPE

	SYSENVIRONMENT catalog table
	(FL 100) The following columns:
· CREATEDTS
· APPLCOMPAT
	 

	SYSINDEXSPACESTATS catalog table
	(FL 100) The following columns:
· SYS_START
· SYS_END
· TRANS_START
	 

	SYSINDEXES catalog table
	· (FL 502) KEYLABEL
· (FL 100) The following columns: 
· DSSIZE
· PAGENUM
· PARKEYCOLNUM1
· STATUS1
· INDEXSTATUS1
· PARTITIONS1
· PQTY
· STORTYPE
· STORNAME
· VCATNAME
· FREEPAGE
· PCTFREE
· GBPCACHE
· SECQTYI
· ENFORCED_CONS
· IMPLICIT
· REGENERATETS
 
	 

	SYSINDEXPART catalog table
	· (FL 100) The following columns: 
· DSSIZE
· PAGENUM
· LIMITKEY_EXTERNAL1
 
	· (FL 100) SPACE

	SYSKEYCOLUSE catalog table
	 
	· (FL 100) PERIOD

	SYSKEYS catalog table
	· (FL 100) CREATEDTS
	· (FL 100) PERIOD

	SYSKEYTGTDIST catalog table
	 
	· (FL 100) NUMKEYS

	SYSPENDINGDDL catalog table
	(FL 100) The following columns:
· REORG_SCOPE_LOWPART
· REORG_SCOPE_HIGHPART
	· (FL 100) PARTITION

	SYSPACKAGE catalog table
	 (FL 505)The following column, which was previously defined, is now used:
· COPYID
 
(FL 100) The following columns:
· ORIGIN
· APREUSE_NO_FL
· APREUSE_NO_TS
· CONC_STMT
· FUNCTION_LVL
	(FL 100) The following columns:
· TYPE
· HOSTLANG
· VERSION
· DEFERPREPARE
· APPLCOMPAT
· KEEPDYNAMIC

	SYSPACKAUTH catalog table
	(FL 100) The following columns:
· SYS_START1
· SYS_END1
· TRANS_START1
	 

	SYSPACKCOPY catalog table
	(FL 100) The following columns:
· ORIGIN
·  APREUSE_NO_FL 
· APREUSE_NO_TS
· CONC_STMT
· FUNCTION_LVL
	 

	SYSPACKDEP catalog table
	 (FL 505)The following column:
· COPYID
 
	· (FL 100) DTYPE

	SYSPACKSTMT catalog table
	 (FL 505)The following column:
· COPYID
 
(FL 100) The following columns:
· QUERYID
· QUERY_HASH
· QUERY_HASH_VERSION
	 

	SYSPLANAUTH catalog table
	(FL 100) The following columns:
· SYS_START1
· SYS_END1
· TRANS_START1
	 

	SYSRELS catalog table
	 
	· (FL 100) CHECKEXISTINGDATA

	SYSRESAUTH catalog table
	(FL 100) The following columns:
· SYS_START1
· SYS_END1
· TRANS_START1
	 

	SYSROUTINEAUTH catalog table
	(FL 100) The following columns:
· SYS_START1
· SYS_END1
· TRANS_START1
	 

	SYSROUTINES catalog table
	· WRAPPED
· REGENERATETS
	 

	SYSSCHEMAAUTH catalog table
	(FL 100) The following columns:
· SYS_START1
· SYS_END1
· TRANS_START1
	 

	SYSSEQUENCES catalog table
	 
	· (FL 100) MAXASSIGNEDVAL

	SYSSEQUENCEAUTH catalog table
	(FL 100) The following columns:
· SYS_START1
· SYS_END1
· TRANS_START1
	 

	SYSSTOGROUP catalog table
	· (FL 502) KEYLABEL
	 

	SYSTABAUTH catalog table
	(FL 100) The following columns:
· UNLOADAUTH
· SYS_START1
· SYS_END1
· TRANS_START1
	 

	SYSTABCONST catalog table
	 
	· (FL 100) TYPE

	SYSTABLEPART catalog table
	(FL 100) The following columns:
· TYPE
· PAGENUM
· BPOOL
· PGSIZE
· DSSIZE
· MEMBER_CLUSTER
· COMPRESSRATIO
	· SPACE

	SYSTABLESPACE catalog table
	· (FL 502) KEYLABEL
· (FL 100) The following columns:
· PAGENUM
· PQTY
· STORTYPE
· STORNAME
· VCATNAME
· FREEPAGE
· PCTFREE
· COMPRESS
· COMPRESSRATIO
· GBPCACHE
· TRACKMOD
· SECQTYI
· PCTFREE_UPD
· PCTFREE_UPD_CALC
· INSERTALG
	 

	SYSTABLES catalog table
	· (FL 502) KEYLABEL
· (FL 100) REGENERATETS
	· (FL 100) TABLESTATUS

	SYSTABLESPACESTATS catalog table
	(FL 100) The following columns:
· GETPAGES
· SYS_START
· SYS_END
· TRANS_START
	 

	SYSSTATFEEDBACK catalog table
	 
	· (FL 100) REASON

	SYSTRIGGERS catalog table
	(FL 100) The following columns:
· ACTIVE
· ALTEREDTS
· ASUTIME
· DEBUG_MODE
· ORIGINAL_CONTOK
· REGENERATETS
· SQLPL
· VERSION
· WLM_ENVIRONMENT
· WRAPPED
	 

	SYSUSERAUTH catalog table
	(FL 100) The following columns:
· SYS_START1
· SYS_END1
· TRANS_START1
	 

	SYSVARIABLES catalog table
	 
	(FL 100) The following columns:
· DATATYPEID
· SOURCETYPEID
· DEFAULT
· LENGTH
· CCSID

	SYSVIEWDEP catalog table
	(FL 100) The following columns:
· SYS_START1
· SYS_END1
· TRANS_START1
	 

	1. 

	


Catalog index changes in Db2 12

The following catalog indexes are new in Db2 12:
	Catalog table
	Index

	SYSCOLUMNS
	(FL 100) DSNDCX06

	SYSCONTROLS_DESC_H
	(FL 100) DSNTRX04

	SYSCONTROLS_RTXT_H
	(FL 100) DSNTRX03

	SYSDYNQRY
	(FL 100) The following indexes:
· DSNDQX01
· DSNDQX02
· DSNDQX11

	SYSDYNQRYDEP
	(FL 100) The following indexes:
· DSNDQX03
· DSNDQX04
· DSNDQX05
· DSNDQX12
· 

	SYSDYNQRY_EXPL
	(FL 100) DSNDQX08

	SYSDYNQRY_OPL
	(FL 100) DSNDQX10

	SYSDYNQRY_SHTEL
	(FL 100) DSNDQX09

	SYSDYNQRY_SPAL
	(FL 100) DSNDQX07

	SYSDYNQRY_TXTL
	(FL 100) DSNDQX06

	SYSLEVELSUPDATED
	(FL 100) The following indexes:
· DSNLVX01
· DSNLVX02

	SYSQUERY
	(FL 100) DSNQYX04

	SYSSESSION
	(FL 100) DSNSNX02

	SYSSESSION_DATA
	(FL 100) DSNSNX03

	SYSSESSION_EX
	(FL 100) The following indexes:
· DSNSNX04
· DSNSNX05

	SYSSESSION_GV
	(FL 100) SYSSESSION_GV

	SYSSESSION_STATUS
	(FL 100) DSNSNX06

	SYSVARIABLES
	(FL 100) DSNOVX01

	



Global variable changes in Db2 12

Db2 12 introduces the following new built-in global variables:

· (FL 100) CATALOG_LEVEL
· (FL 100) DEFAULT_SQLLEVEL
· (FL 100) PRODUCTID_EXT
· (FL 503) REPLICATION_OVERRIDE
· (FL 100) TEMPORAL_LOGICAL_TRANSACTION_TIME
· (FL 100) TEMPORAL_LOGICAL_TRANSACTIONS



Subsystem parameter changes in Db2 12


New subsystem parameters
New subsystem parameter settings are in effect only when the function level that introduced them or a higher function level is activated. Db2 12 introduces the following new subsystem parameters:

· (FL 504) TS COMPRESSION TYPE field (TS_COMPRESSION_TYPE subsystem parameter)
· (FL 502) ENCRYPTION_KEYLABEL field in macro DSN6SPRM
· (FL 500) The following new subsystem parameters take effect in function level 500:
· ALTERNATE COPY POOL field (ALTERNATE_CP subsystem parameter)
· AUTH_COMPATIBILITY in macro DSN6SPRM
· CACHE DYN STABILITY field (CACHEDYN_STABILIZATION subsystem parameter)
· COMPRESS DB2 DIR LOBS field (COMPRESS_DIRLOB subsystem parameter)
· COPY FAST REPLICATION field (COPY_FASTREPLICATION subsystem parameter)
· DDL MATERIALIZATION field (DDL_MATERIALIZATION subsystem parameter)
· DEFAULT INSERT ALGORITHM field (DEFAULT_INSERT_ALGORITHM subsystem parameter)
· FLASHCOPY XRCP field (FLASHCOPY_XRCP subsystem parameter)
· PAGE SET PAGE NUMBERING field (PAGESET_PAGENUM subsystem parameter)
· PEER RECOVERY field (PEER_RECOVERY subsystem parameter)
· STATISTICS PROFILE FEEDBACK field (STATFDBK_PROFILE subsystem parameter)
· PAGE-LEVEL SAMPLING field (STATPGSAMP subsystem parameter)
· RLF SCOPE field (RLFENABLE subsystem parameter)
· REMOTE STATIC SQL field (RLFERRDSTC subsystem parameter)
· STATIC SQL field (RLFERRSTC subsystem parameter)
· UTILS BLOCK FOR CDC field (UTILS_BLOCK_FOR_CDC subsystem parameter)
· DB BACKUP STG GROUP field (UTIL_DBBSG subsystem parameter)
· LOG BACKUP STG GRP field (UTIL_LGBSG subsystem parameter)
· HSM MESSAGE DS HLQ field (UTILS_HSM_MSGDS_HLQ subsystem parameter)
· (FL 100) The following new subsystem parameters take effect in function level 100:
· CDDS_MODE in macro DSN6LOGP
· CDDS_PREFIX in macro DSN6LOGP
· DISALLOW_SSARAUTH in macro DSN6SPRM
· INDEX MEMORY CONTROL field (INDEX_MEMORY_CONTROL subsystem parameter)
· PROFILE AUTOSTART field (PROFILE_AUTOSTART subsystem parameter)
· REORG TS NOPAD DEFAULT (REORG_TS_NOPAD_DEFAULT subsystem parameter)
· STATISTICS COLGROUP DATA SORT STG LIMIT field (STATCLGSRT subsystem parameter)
· DB2 zHyperLinks SCOPE field (ZHYPERLINK subsystem parameter)





























Changed subsystem parameters

The following table summarizes existing subsystem parameters that have new and changed options.

	Subsystem parameter
	Description of enhancements and notes

	AUTO BIND field (ABIND subsystem parameter)
	COEXIST behavior is used even when YES is specified. That is, 
no automatic bind occurs in release coexistence or fallback scenarios 
when a plan or package that was automatically bound in Db2 11 
runs again in Db2 12.
This change prevents repeating automatic remigration binds each time 
that a plan or package runs again on a different release during coexistence
 or fallback scenarios..

	APPL COMPAT LEVEL field (APPLCOMPAT subsystem parameter)
	The default value for new installations is changed to 'V12R1M500'. 
Support is also added for values that correspond to Db2 12 function levels.

	 DISALLOW_SEL_INTO_UNION in macro DSN6SPRM 
	 The default value is changed to YES, which means that UNION or 
UNION ALL as the outermost FROM clause of a SELECT INTO 
statement, which is invalid SQL syntax, is not allowed. 

	 DEFAULT INSERT ALGORITHM field (DEFAULT_INSERT_ALGORITHM subsystem parameter) 
	 A new value is added, 0, which means that the basic insert algorithm 
(insert algorithm 1) is used regardless of the specification 
at the object level.  

	EDM SKELETON POOL SIZE field (EDM_SKELETON_POOL subsystem parameter)
	The default value is changed to 51200.

	PREVENT_NEW_IXCTRL_PART in macro DSN6SPRM
	The default value is changed to YES.

	PRIMARY QUANTITY field (PRIQTY subsystem parameter)
	The default value is changed to 125 
(in cylinders—ACLUNIT is removed).

	SECONDARY QTY field (SECQTY subsystem parameter)
	The default value is changed to 15 
(in cylinders—ACLUNIT is removed).

	SMF ACCOUNTING field (SMFACCT subsystem parameter)
	The default value is changed to '1,2,3,7,8'.

	PAGE-LEVEL SAMPLING field (STATPGSAMP subsystem parameter)
	(FL 505) The meaning of the default value SYSTEM 
is changed to mean the same as YES.

	
                   


                               Removed subsystem parameters in Db2 12
                         
                    The following tables lists subsystem parameters that are removed from this version of Db2 for z/OS

	

	


	Subsystem parameter
	Setting used in Db2 12

	ALCUNIT
	CYL, which means that primary and secondary space allocations are 
always obtained in cylinder units.

	CACHE_DEP_TRACK_STOR_LIM
	None, because the storage is allocated from the SCB pool.

	CACHEDYN_FREELOCAL
	0, which means that Db2 does not free cached dynamic statements to
 relieve high use of storage by dynamic SQL caching.

	CATALOG (in DSN6ARVP)
	YES, which means that Db2 requires all archive log data sets to be cataloged, 
regardless of whether they are allocated on disk or tape.

	CHECKSETCHKP
	NO, which means that he CHECK DATA and CHECK LOB utilities 
do not place objects in CHECK PENDING status if an inconsistency is 
detected.

	CONTSTOR
	NO, which means that Db2 does not periodically contract the working 
storage area for each thread.

	DB2SORT
	ENABLE, which means that Db2 utilities use the Db2 Sort for z/OS
 product when it is installed. If Db2 Sort for z/OS is not installed, 
DFSORT is used instead.

	EDMPOOL
	None, because all EDM storage is above the bar.

	INDEX_IO_PARALLELISM
	YES, which means that I/O parallelism is enabled.

	LEMAX
	None. Db2 does not require an LE token limit for any package
 that was bound in DB2® 10 or later. Db2 12 supports only packages 
that are bound in DB2 10 or later.

	LOBVALA
	Db2 automatically determines the amount of storage needed for processing 
LOB values.

	LOBVALS
	Db2 automatically determines the amount of storage needed for processing 
LOB values.

	MINSTOR
	NO, which means that Db2 does not use storage management algorithms 
that minimize the amount of working storage that is consumed by individual 
threads

	NEWFUN dsnhdecp parameter
	None, because the Db2 precompiler and coprocessor no longer use the 
NEWFUN dsnhdecp parameter.

	REORG_IGNORE_FREESPACE
	NO, which means that the REORG TABLESPACE utility uses the specified 
PCTFREE and FREEPAGE values.

	RRF
	ENABLE, which means that newly created table spaces or newly added 
partitions on partition-by-growth table spaces are created in the reordered 
row format. 
Existing basic row format table spaces are converted to reordered row format 
by the LOAD REPLACE or REORG TABLESPACE utilities.

	SQWIDSC
	YES, which means that the database manager invalidates but does not quiesce 
SQL statements in the dynamic statement cache that depend on an object
 that is the target of a RENAME TABLE or DROP ALIAS statement.

	UTSORTAL
	YES, which means that the utility attempts to allocate the sort work data sets. 
To increase the possible degree of parallelism, the utility minimizes the 
[bookmark: _GoBack]number of sort work data sets that are used. If the SORTNUM clause is specified in the 
utility control statement and the IGNSORTN subsystem parameter is set to NO,
 the sort program is used to allocate the sort work data sets. 
The utility also does not allocate the work data sets if they are allocated in the 
JCL.

	XMLVALA
	Db2 automatically determines the amount of storage for processing 
XML values.

	XMLVALS
	Db2 automatically determines the amount of storage for processing 
XML values.

	








Where to Find Additional Information:
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Information resources for DB2 for z/OS and related products
Information about DB2® for z/OS® and products that you might use in conjunction with DB2 for z/OS is available online in IBM® Knowledge Center or on library websites.
Obtaining DB2 for z/OS publications
The current DB2 for z/OS publications are available from the following website:
https://www.ibm.com/support/pages/node/593863
Links to IBM Knowledge Center and the PDF version of each publication are provided.
DB2 for z/OS publications are also available for download from the IBM Publications Center (http://www.ibm.com/shop/publications/order).
In addition, books for DB2 for z/OS are available on a CD-ROM that is included with your product shipment:
· DB2 12 for z/OS Licensed Library Collection, LK5T-8882, in English. The CD-ROM contains the collection of books for DB2 12 for z/OS in PDF format. Periodically, IBM refreshes the books on subsequent editions of this CD-ROM.
Installable information center
You can download or order an installable version of the Information Management Software for z/OS Solutions Information Center, which includes information about DB2 for z/OS, QMF™, IMS™, and many DB2 and IMS Tools products. You can install this information center on a local system or on an intranet server. For more information, see 
https://www.ibm.com/support/knowledgecenter/beta/sv/SSEPEK_12.0.0/home/src/tpc/installabledzic.html 
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