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Deliver desirable, consumable
capabilities to the marketplace with
speed and quality

A DB2 for z/OS is moving to a Continuous Delivery model
based upon DB2 12

A why?
I Faster delivery of new features

I Integrates well with new DevOps methodologies being
adopted by our users

I Easier deployment enables faster adoption

AfiSponsor Usercentepta key new
AVideo: iDB2 for z/ OS CFoenattiunrueosuds |
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DB2 for z/OS Today

We deliver most of our new function in a new release ~every 3 years

>

DB2 is on 3 year cycles, but many of our customers are on 4 year cycles, he
the interest in skip release migrations

T\

We develop or retrofit dimited number of new features in theervice stream
but only ifurgent and generally low risk

Deploymentof new releases is seen as a disruption by our customers
Many of ourcustomers want new features delivered much faster

> v D

Industryand customer trend is to move away from monolithic calddivery
towardscontinuous delivery model

IBMis moving towards continuous delivery model

>

Timefor us in DB2 to change
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Proposals Considered
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A Faster release cycleDB2vNextin 18 months
ADB2CAC customers gave this a thunamsvn

A Not able to take on such a fast migration due to the cost of any version/reledgetion
A Themigration effort would be just as large as moving to a new 88&ion
Ao oSy GKS LINRYA&AS 27

a1ALI NBtSIFaS YAINI A
A Continuougeleasecycles

ADB2+ MH®MY + MH ®H X

+MH®POX X avadlablé 2 dz 2 NRS
A Considerablenigration/coexistence challenges ahajher overhead, lower quality
imposed bymore code streams

A A combination of Service only and Continuous Delivery streams

A Continuouglelivery on one stream
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Delivery Strategy for DB2 for z/OS

A We aregoingforward on a continuous deliverypodel

ADB2for z/OSDevelopment internal changes are requir@ddo this
A DB212 is the starting point

A Pointreleases or versions will berare exception

AThere are reasons why we might want to have a point release or new versi

APervasive DB2 code changesitend controlstructures or introduce certain new
features
ATo enable an architecture level set

A DB2Developmentwill have relentless focus on maintaining
continuous productionievel reliability for you in the servicgream

AWewill deliver new functioronly whenthe quality isright
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Design Thinking and Sponsor Users

r,

A DesignThinkingmethodology: empathy for our users, using activities that
iIncrease collaboration and buy

Altems are designed around useentric market outcomes

A Sponsor users guide the development

APlaybacks align the team around the stories

Deliveritems that customers will actually adopt

p>X

AlIf we cannot find sponsor users then we should not be doing it
Customerinput which will be more targeted than before with ESPs

A
A Strongfocus on getting the design right dmnt



IBM Analytics

Migration from DB2 11 to DB2 12
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Migration DB2 11 -> DB2 12 and activating new V12 function

(Same basic procedure for future function levels)
A Ensure fallback PTF level applied to V11 code libraries

ARequired for fallback / coexistence
A Start one member V12 code level

A Migrate catalog from V11 to V12
A Roll other DB2 members to V12 code level
APeriod of release coexistence varies, typically dayseks

v

A -ACTIVATE FUNCTION LEVEL(V12R1M500)

AFallback, coexistence no longalowedc so this is done after you are
fully confident in V12 stability for all your critical workloads

AAIl members must be started at V12 cddeel

ANo catalog changes as with ENFM in prior releases

AApps can now begin to use V12 new functiqmpverned by
APPLCOMPAT
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Migration DB2 11 A DB2 12

NFM With SPE ] DB2 12 New DB2 12 New

CATMAINT Function Not -ACTIVATE Fun.ctlon
UPDATE Available FUNCTION available
LEVEL

DSNTIJTC FL(V12R1M100

- ( ) ( ) (V12R1M500)

DB2 11
Catalog

DB2 12
17 2 months
DB2 11

Libraries

Catalog

Data Sharing
Coexistence

Libraries

>
Bind with APPLCOMPAT(V10R1) or APPLCOMPAT(V11R1)

>
Bind with APPLCOMPAT(V10R1), APPLCOMPAT(V11R1), APPLCOMPAT(V12R1M500)
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-DISPLAY GROUP (Before New Function Activation)

DSN71001 - DB1A DSN7GCMD

*** BEGIN DISPLAY OF GROUP(....... ) CATALOG LEVEI( V12R1M500)
CURRENT FUNCTION LEVEL{V12R1M100

HIGHEST ACTIVATED FUNCTION

LEVEL(V12R1M100

HIGHEST POSSIBILE FUNCTION LEVEL( V12R1M500)

PROTOCOLLEVEL(2)

GROUP ATTACH NAME(.... )
DB2 DB2
MEMBER ID SUBSYS CMDPREF STATUS LVL
DB1A 1 DB1A -DB1A ACTIVE 121500
DB1B 2 DB1B -DB1B ACTIVE 121500

DB1C 3 DB1C -DB1C ACTIVE 121500
DB1D 6 DB1D -DB1D ACTIVE 121500

*** END DISPLAY OF GROUP(DSNDB10 )

SYSTEM IRLM

NAME  SUBSYS IRLMPROC
MVSA DJ1A DBI1AIRLM
MVSB DJ1B DBI1BIRLM
MVSC DJ1C DB1CIRLM
MVSD DJ1D DB1DIRLM

DSN9022| - DB1A DSN/GCMD 'DISPLAY GROUP ' NORMAL COMPLETION
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-DISPLAY GROUP (After New Function Activation)

DSN71001 - DB1A DSN7GCMD
*** BEGIN DISPLAY OF GROUP(....... )

CURRENT FUNCTION LEVEL{V12R1M500)
HIGHEST ACTIVATED FUNCTION LEVEL(V12R1M500
HIGHEST POSSIBILE FUNCTION LEVEL( V12R1M500)

CATALOGLEVEL(V12R1M500

PROTOCOLLEVEL(2)

GROUP ATTACH NAME(.... )
DB2 DB2
MEMBER ID SUBSYS CMDPREF STATUS LVL
DB1A 1 DB1A -DB1A ACTIVE 121500
DB1B 2 DB1B -DB1B ACTIVE 121500
DB1C 3 DB1C -DB1C ACTIVE 121500
DB1D 4 DB1D - DB1D ACTIVE 121500

SYSTEM
NAME

IRLM
SUBSYS IRLMPROC

DJ1A DB1lAIRLM
DJ1B DBI1BIRLM
DJ1C DBI1CIRLM
DJ1D DBI1DIRLM

*** END DISPLAY OF GROUP(DSNDB10 )

DSN9022| - DB1A DSN/GCMD 'DISPLAY GROUP ' NORMAL COMPLETION
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New Function Activation beyond base DB2 12
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Function Levels

A SingleV12 maintenance stream containmsew functionand
defectfixes
ACustomers continue to apply maintenance like they always have
A New function tied to functionlevels (FLs)

AA new function remaindisabled until FL iactivated
AA new functiormay be delivered across any numbeRJFs
AA FL may contain multiple new functions
A The FlenablingPTF wilpre-req all necessary new functio®TFs

AThe FlenablingPTF contains no functidtself
A Fix categories defined to allow collation of PTFs associated wit
a givenkL

AIBM.DB2.V12R1Mnnn
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FL& NB VI YSR WapEE¢® apnm Aa GKS y
Activationof a FL is optional
A Customers can skipLs. E.g. M500 #4507

AYou cannot activate a FL that the code level of your DB2 members do not support

Activation of the FL allows for use of the new features associated with that
FL, as well as any prior FLs that were not previously activated

Some FLs will require catalog changes, some natl
Once a new FL is activated, you aavert back toalower FL (* mode

AExisting usage of higher level function continues to be allowed
ANew usage is disallowed

If you fall back to a lower FL, you cannot remove maintenance that supports
the highest FL yoactivated (DB2 startup will fail)

You cannot bring a member into a group at a maintenance level that does
not support theFL (DB2 startup will fail)
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Activating new function levels

A Similar process to base V12 new function activation
A Roll the new maintenance level to all members

A Migrate catalog to the new catalog level there are catalog
changes

ANot all new function levels will require catalog changes

v

A -ACTIVATE FUNCTION LEVEL(V12R1M5xx)

ACatalog and code levels must support M5xx
ATEST option will validate
ADISPLAY GROUP command can also be used to validate

AApps can now begin to use M5xx new functigrgoverned by
APPLCOMPAT
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Example: Move from FL M500 to M501 (no catalog changes required)
DB2 12 M501 New L M501 New
(V12R1M500) Function Not -ACTIVATE Function
Available FUNCTION LEVEL available
(V12R1M501)

-------- Maintenance
Rolled in

DB2
V12R1M501
Libraries >

Bind with APPLCOMPAT V10R1, V11R1, V12R1M500
SET CURRENT APPLCOMPAT V10R1, V11R1, V12R1M500

Bind with APPLCOMPAT V10R1, V11R1, V12R1M500, or V12R1M501
SET CURRENT APPLCOMPAT V10R1, V11R1, V12R1M500, or V12R1M501
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-DISPLAY GROUP (after prior example)

DSN71001 - DB1A DSN7GCMD

*** BEGIN DISPLAY OF GROUP(....... ) CATALOGLEVEL(V12R1M500)
CURRENT FUNCTION LEVEL{V12R1M501)
HIGHEST ACTIVATED FUNCTION LEVEL(V12R1M501)
HIGHEST POSSIBILE FUNCTION LEVEL(V12R1M501)
PROTOCOLLEVEL(2)
GROUP ATTACH NAME(.... )

DB2 DB2 SYSTEM IRLM

MEMBER ID SUBSYS CMDPREF STATUS LVL NAME  SUBSYS IRLMPROC
DB1A 1 DB1A -DB1A ACTIVE 121501 MVSA DJ1A DB1lAIRLM
DB1B 2 DB1B -DB1B ACTIVE 121501 MVSB DJi1B DBI1BIRLM
DB1C 3 DB1C -DB1C ACTIVE 121501 MVSC DJ1C DBI1CIRLM
DB1D 4 DB1D - DB1D ACTIVE 121501 MVSD DJ1D DBI1DIRLM

*** END DISPLAY OF GROUP(DSNDB10 )
DSN9022| - DB1A DSN/GCMD 'DISPLAY GROUP ' NORMAL COMPLETION
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Example: Move from FL M501 back to M500*

M501 New -ACTIVATE M501 Function

Function FUNCTION LEVEL no longer

Available (V12R1M500%) available for
new usage

DB2
V12R1M501
Libraries

>

Bind with APPLCOMPAT V10R1, V11R1, V12R1M500, or V12R1M501
SET CURRENT APPLCOMPAT V10R1, V11R1, V12R1M500, or V12R1M501

>
Bind with APPLCOMPAT V10R1, V11R1, V12R1M500
SET CURRENT APPLCOMPAT V10R1, V11R1, V12R1M500

REBIND with existing APPLCOMPAT INCLUDING V12R1M501
SET CURRENT APPLCOMPAT up to APPLCOMPAT value
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-DISPLAY GROUP (after prior example)

DSN71001 - DB1A DSN7GCMD

*** BEGIN DISPLAY OF GROUP(....... ) CATALOGLEVEL(V12R1M500)
CURRENT FUNCTION LEVEL{12R1M500%)
HIGHEST ACTIVATED FUNCTION LEVEL(V12R1M501)
HIGHEST POSSIBILE FUNCTION LEVEL(V12R1M501)
PROTOCOLLEVEL(2)
GROUP ATTACH NAME(.... )

DB2 DB2 SYSTEM IRLM

MEMBER ID SUBSYS CMDPREF STATUS LVL NAME  SUBSYS IRLMPROC
DB1A 1 DB1A -DB1A ACTIVE 121501 MVSA DJ1A DB1lAIRLM
DB1B 2 DB1B -DB1B ACTIVE 121501 MVSB DJi1B DBI1BIRLM
DB1C 3 DB1C -DB1C ACTIVE 121501 MVSC DJ1C DBI1CIRLM
DB1D 4 DB1D - DB1D ACTIVE 121501 MVSD DJ1D DBI1DIRLM

*** END DISPLAY OF GROUP(DSNDB10 )
DSN9022| - DB1A DSN/GCMD 'DISPLAY GROUP ' NORMAL COMPLETION
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Example: Move from B501to M502(assume M502equires catalog changes

M502 M502 New
New Function Function
not available -ACTIVATE available
CATMAINT FUNCTION LEVEL
(V12R1M502)

UPDATE

For
V12R1M502

DB2

V12R1M502
Catalog

........ Maintenance
Rolled in

V12R1M502

Libraries

Bind with APPLCOMPAT V10R1, V11R1, V12R1M500

—>
Bind with APPLCOMPAT V10R1, V11R1, V12R1M500, V12R1M501, or V12R1M502
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-DISPLAY GROUP (after prior example)

DSN71001 - DB1A DSN7GCMD

*** BEGIN DISPLAY OF GROUP(....... ) CATALOGLEVEL(V12R1M502
CURRENT FUNCTION LEVEL{V12R1M502)
HIGHEST ACTIVATED FUNCTION LEVEL(V12R1M502
HIGHEST POSSIBILE FUNCTION LEVEL(V12R1M502)
PROTOCOLLEVEL(2)
GROUP ATTACH NAME(.... )

DB2 DB2 SYSTEM IRLM

MEMBER ID SUBSYS CMDPREF STATUS LVL NAME  SUBSYS IRLMPROC
DB1A 1 DB1A -DB1A ACTIVE 121502 MVSA DJ1A DB1lAIRLM
DB1B 2 DB1B -DB1B ACTIVE 121502 MVSB DJ1B DBI1BIRLM
DB1C 3 DB1C -DB1C ACTIVE 121502 MVSC DJ1C DBI1CIRLM
DB1D 4 DB1D - DB1D ACTIVE 121502 MVSD DJ1D DBI1DIRLM

*** END DISPLAY OF GROUP(DSNDB10 )
DSN9022| - DB1A DSN/GCMD 'DISPLAY GROUP ' NORMAL COMPLETION



BM Analytics New function activation with Multiple Catalog Changes

Example: Move from FL M500 to M5@&ssume M502505 require catalog changgs
skipping M5031506

M501-507 M501-507 New
New Function Function
. -ACTIVATE .
ATMAINT UPDATE
C ; U not available FUNCTION LEVEL available
o ek (V12R1MS507)
(automatically includes

M502 catalog changes

DB2

V12R1M500

DB2
Catalog

V12R1M505
Catalog

Assume prior
_/code level was

DB2 M505
V12R1M505
Libraries
€ rrnnnns » | Maintenance

Rolled in

DB2

V12R1M507
Libraries

>
Bind with APPLCOMPAT V10R1, V11R1, V12R1M500

>
Bind with APPLCOMPAT V10R1, V11R1, V12R1M500, V12R1M501 - V12R1M507
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-DISPLAY GROUP (after prior example)

DSN71001 - DB1A DSN7GCMD

*** BEGIN DISPLAY OF GROUP(....... ) CATALOGLEVEL(V12R1M505
CURRENT FUNCTION LEVEL{V12R1M507)
HIGHEST ACTIVATED FUNCTION LEVEL(V12R1M507)
HIGHEST POSSIBILE FUNCTION LEVEL( V12R1M507)
PROTOCOLLEVEL(2)
GROUP ATTACH NAME(.... )

DB2 DB2 SYSTEM IRLM

MEMBER ID SUBSYS CMDPREF STATUS LVL NAME  SUBSYS IRLMPROC
DB1A 1 DB1A -DB1A ACTIVE 121507 MVSA DJ1A DB1lAIRLM
DB1B 2 DB1B -DB1B ACTIVE 121507 MVSB DJi1B DB1BIRLM
DB1C 3 DB1C -DB1C ACTIVE 121507 MVSC DJ1C DBI1CIRLM
DB1D 4 DB1D - DB1D ACTIVE 121507 MVSD DJ1D DBI1DIRLM

*** END DISPLAY OF GROUP(DSNDB10 )
DSN9022| - DB1A DSN/GCMD 'DISPLAY GROUP ' NORMAL COMPLETION

26
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Function Level Adoption i Best Practices

A Keep existing maintenance strategy
AAs the code level advances, the Highest Possible FL will also advance
AExpectation is that the Current FL will lag for most customers

A After system is stable on maintenancexecuteCatmaint, if any

AAfter execution otatmaint the system can only be started witlcade level
that supports the catalog

A Activate Function Level
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AFunction not related to SQL, DML, DDL, DCL syntax is available

AREBINDf packages witlany APPLCOMPAT would pick up optimizer
enhancements

Anon-stabilizeddynamic SQL would pick up optimizer / other non
APPLCOMPAT relatedhancements
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APPLCOMPAT Adoption i Best Practices

A After Function Leveis considered stable allow new application
feature rollout.

AREBINIDBA packages to allow new DDL taukiized

AREBINRpplication static packages with higher APPLCOMPAT to exploit
DDL/DML neviunctions/behaviors

AREBINDlynamic packages with higher APPLCOMPAT to allow new SQL
functions to beused

AREBINDistributed packages (***in separate collection) to allow new SQL
functions to beused

ASwitch applicationdo use new distributed packagmllection
ALeverage PLANMGMT extended
AREBINBWITCH (PREVIOUS) to restore static to prior rurstimetures

AREBINBWITCH (PREVIOUS) for dynamic would restore prior
APPLCOMPAT

A*** switching to priorcollid for distributed dynamic would restore
APPLCOMPAT
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RIBRELX Indicates the Function Level

A DB2 already has a function level that is exposed to applications

AThe RIBRELX is exposed via various interfaces and is available to applications afte
G/ hbb9/ ¢¢ adGdl GSYSydo C2NJ Ayaildl yoOS (K

connect;
Database Connection Information
Database server = DB2 z/0OS 12.1.5

A RIBRELYalues are defined as VV.R.M where M is the Mod level

ASince DB2 8:
A Mod Levels # have been reserved for CM (New Function not Available for DB2 12)
A Mod Levels B have been reserved for NFM (New Function Available for DB2 12)

A RIBRELX is extended for Continuous Delivery

A2 previously unused bytes at the end are now put to use
AMod levels 100, 200, 300, and 400 will be New Function not Available
AMod level 508999 will be New Function Available

30
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IBM Data Server Drivers

Any level of DB2 Connect drivers should work with DB2 V12, both before
and after new function is activated with no behavior change.

Data server clients and drivers must be at the following levels to exploit DB:
for z/OS functionlevel application compatibility of V12R1M501 or greater
IBM® Data Server Driver for JDBC and SQLJ: Versions 3.72 andldt2e, or

Other IBM data server clients and driveB2 for Linux, UNIX, and
WindowsVersion 11.1 Modification 1 Fix Pack]ader
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| BM Data Server Dri ver s e

The IBM Data Server Drivers will also be controlled by APPLCOMPAT

A collection name provided on thleatasourceproperty will specify the packages to
use

DB2 will control the capabilities used by the Data Server Drivers by returning the
APPLCOMPAT value of the package instead of the current function level of the DI
system

For Client side control

clientApplCompatiatasourceproperty sets the current application compatibility special

register to allow applications requiring a previous APPLCOMPAT level but using package
that support a higher APPLCOMPAT level

SET CURRENT APPLCOMPAT could also be explicitly used by the application
Can only SET CURRENT APPLCOMPAT <= package APPLCOMPAT level

CURRENT APPLCOMPAT can also be set in the DSN_PROFILE tables
Can only SET CURRENT APPLCOMPAT <= package APPLCOMPAT level
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New Global Variables
A PRODUCTID_EXT
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]
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A Contains the extended product identifier of the databasanager.

A Theformat of the extended product identifier valuesgppvvirmmm wherepppis a 3 letter

product code (such as DSN for DB2®is the versionir is the release, ancthmmis the
modification level (such as '100', '500', '501"). For example, DSN1201500 identifies DB2 12 af
activation of DB2 12 nevunction.

A CATALOG LEVEL

A Contains thecataloglevel.

A The format of the catalog level values/isvRrMmmmwherevvis the versiony is the release, and
mmmis the modification level (such as '100', '500', '501"). For example, V12R1M500 identifies
12 after the activation of DB2 12 ndunction.

A DEFAULT SQLLEVEL

A Contains thalefaultvalue of the SQLLEVEL SQL processing option (DECPSQLLV).
A The format of thedefault SQllevel values is V10R1, V11R1VevRrMmmmwherevvis the

versionr is the release, anchmmis the modification level (such as '100', '500', '501"). For exam
V12R1M500 identifies DB2 12 after the activation of DB2 12faaation.

33
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Continuous Delivery Vendor Process

A Overriding aim is ensure stability of DB2 for z/OS environments

A Help achieve thishrough

Almproved, earlier, communication ehanges

AEarlyavailability of PTFs to vendors before they are generalgased
AMore consistent and timely update of serviceabilitjormation
ARegular technical previews of upcoming items

AOngoing use of improved communication channels between vendor:
and IBM development

A UseFIXCAT to identify PTFs required for DB2 functerels

AIBM.DB2.V12R1Mnnn
APTFsequired by DB2 to support giveL
AIBM.TargetSysterRequiredService.DB2.V12R1Mnnn
APTFs required by vendor product to support given DB2 FL

34
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Catalog changes
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New catalog table SYSIBM.SYSLEVELUPDATES

A row will be inserted into this table during ACTIVATE FUNCTION LEVEL and CATMAINT

UPDATE
Column name Data type
FUNCTION_LVL VARCHAR(10)

PREV_FUNCTION_LVL  VARCHAR(10)
HIGH_FUNCTION_LVL  VARCHAR(10)

CATALOG_LVL VARCHAR(10)
OPERATION_TYPE CHAR(1)
EFFECTIVE_TIME TIMESTAMP(12)
EFFECTIVE_LRSN CHAR(10)
OPERATION_TEXT VARCHAR(256)

GROUP_MEMBER VARCHAR(24)

Description

Function level when this record is inserted
Previous function level

Highest activated function level

Catalog level when this record is inserted

Type of operation : ®fCourfotri cmtlad we
maintenance update (some form of speciahtmaint for instance)

Time when a change in function or catalog level has completed.

RBA (or LRSN for data sharing) at the time when a change in function or
cataloglevel has completed.

The text of the operation.
Name of the group member on which the operation was executed.



[[rwne]]
[!:n:
il
<

IBM Analytics

New catalog table SYSIBM.SYSLEVELUPDATES

FUNCTION_LVIPREV_FUNCTHIGH_FUNG CATALOG_LL OPERATION EFFECTIVEOPERATION_TEXT

ION_LEVEL | TION_LEVE|VL _TYPE _TIME

V12RIM100 V11RIM500 V12R1M100 V12R1M500 C TIME1  CATMAINT UPDATE
UNLDDN V12R1M500

V12R1IM500 V12R1M100 V12R1M500 V12R1M500 F TIME2  ACTIVATE FUNCTION
LEVEL(V12R1M500)

V12RIM503 V12R1M500 V12R1M503 V12R1M500 F TIME3  ACTIVATE FUNCTION
LEVEL(V12R1M503)

V12R1IM500 V12R1M503 V12R1M503 V12R1M500 F TIME4  ACTIVATE FUNCTION
LEVEL(V12R1M500)

V12RIM500 V12R1M503 V12R1M503 V12R1M505 C TIME5  CATMAINT UPDATE
UNLDDN V12R1M505

V12R1IM505 V12R1M500* V12R1M505 V12R1M505 F TIME6  ACTIVATE FUNCTION

LEVEL(V12R1M505)
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New Catalog Columns

SYSACCELERATEDPACKAGES FNLEVEL VARCHAR(10) Function level of the
SYSDYNQRY package/query at the
SYSPACKCOPY time the row was
SYSPACKAGE inserted

SYSQUERY

SYSCONTROLS REGENERATETS TIMESTAMP(12) Time when the object
SYSINDEXES was regenerated or
SYSROUTINES altered

SYSTABLES

SYSKEYS CREATEDTS TIMESTAMP(12) Time when the row was
SYSENVIRONMENT inserted

Listed above are the new columns which have been added in places where
we do not already have timestamp columns. We are not listing all the
existing timestamp columns that could be used with SYSLEVELUPDATES
In a similar fashion to that described on the previous slide.

38
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SELECT LVU.FUNCTION_LVL, LVU.CATALOG_LVL, Query to find the Catak)g level and
LVU.EFFECTIVE_TIME, function level when table MY.TABLE1
LVU.OPERATION_TEXT unclio :

FROM SYSIBM.SYSTABLES AS TAB, was created.

SYSIBM.SYSLEVELUPDATES AS LVU
WHERE TAB.CREATOR = 'MY' AND TAB.NAME = TABLEL'
AND TAB.CREATEDTS > LVU.EFFECTIVE_TIME
ORDER BY LVU.EFFECTIVE_TIME DESC
FETCH FIRST 1 ROWS ONLY

FUNCTION_ [ CATALOG_ |EFFECTIVE_ | OPERATION_TEXT
LVL LVL TIME

V12R1IM503 V12R1M500 TIME 3 ACTIVATE FUNCTION LEVEL (V12R1M503)
SELECT . . .
WHERE LVU.FUNCTION_LVL = 'V12R1M505' was activated

FUNCTION_LVL| PREV_FUNC_LVILHIGH_FUNC_LVl CATALOG_LVL EFFECTIVE_TIME

V12R1M505 V12R1M500* V12R1M505 V12R1IM505  201604-20-
12.38.03.706031000000
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Documentation

See the video:
https:.//www.youtube.com/watch?v=ldHOnyJXT3M

© 2015 IBM Corporation
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Function Level Information: Table of Contents

Info about the DB2 12 product at

GA (traditional
information) | DB2 for /0 12.0.0

| DB2 for z/OS

+ Welcome to DB2 12 for z/OS

- + Getting started with DB2 for z/OS
Info about the DB2 12 function etting started wi or

levels (shipped by continuous
delivery) — What's new in DB2 12 function levels?

Available DB2 function levels
Topics about the available function—"_

. . Function level 500 bled by migration to DB2 12
levels and their enhancements, with unction level 500 (enabled by migration to )
the most recent function level on Function level 100 (activated by migration to DB2 12)

top Summary of operational requisite changes for DB2 function levels

+ What's new in the initial DB2 12 release?

v

Code levels, catalog levels, function levels, and application compatibility
Conceptual information ab

continuoudelivery andinstructions
for activatingnew capabilities

Activating new capabilities in DB2 12 function levels
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nNAvail able DB2 function | evel so

Available DB2 function levels version12.00 ~

Tip: Bookmark this topic _ , ,

. . DB2® for z/OS® delivers new capabilities as they become available, which means you can benefit from new
because it will be Updated capabilities without waiting for an entire new DB2 for z/OS release. After the code to support a particular
every time a new DB2 enhancement has shipped in the service stream, you activate a function level to make the enhancements

available in your DB2 environment.

function level is shipped!
Function levels are specified by 9-byte strings that correspond to the DB2 version, release, and

maintenance value.
The format is vvvR rMmmm, where vv is the version, rr release, and mmm is the modification level.

Sometimes a function levels are abbreviated. For example, "function level 501" refers to V12R1M501, which
is the highest available function level in DB2 12.

Tip: 89" To determine the catalog level and function level information for a DB2 data sharing group or
subsystem and code levels of individual group members, issue a DISPLAY GROUP command. For
examples of issuing this command, see -DISPLAY GROUP (DB2). The DSN7100l message indicates the
This tOpiC has links to catalog, and function levels of the data sharing group or subsystem, and the code levels of each data
. sharing member or subsystem. The DB2 LVL column indicates the code level of each data sharing member
tOpICS about each ne or subsystem. For detailed descriptions and example output, see DSN7100|  &u™
function level, with the

most recent on top.

The following function levels are available in DB2 12. They are listed in descending order, beginning with the
ighest available function level:

Function level 500 (enabled by migration to DB2 12)

The parag raph unde\ Function level function level 500 (V12R1M500) represents the first opportunity for applications to take
. . advantage of most new function in DB2 12, including new SQL capabilities and subsystem parameter

the linksummarizes settings. In many respects, it is comparable to new-function mode in DB2 11.

what is included in the Function level 100 (activated by migration to DB2 12)

function level In function level 100 (V12R1M100), DB2 runs on DB2 12 code. However, most new function, including
new SQL capabilities and subsystem parameters are not enabled. In many respects, this function
level is comparable to conversion mode in DB2 11.
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Function Level 501 is Live in Knowledge Center

Table of contents

DB2 for z7OS > DB2forz/0S12.00 > What's new in DB2 12 function levels >
DB2 for z/0S

DB2 for 2/0S 12.0.0

Function level 501 (activation enabled by APAR
P170535)

+ Welcome to DB2 12 for z/0S
+ Getting started with DB2 for 2/0S

-+ What's new in the DB2 12 base release

‘ Version1200 v | £

— What's new in DB2 12 function levels
Function level 501 (activation enabled by APAR Function level 501 introduces the LISTAGG built-in function, which produces a list of all values in a group.
Function level 500 (activated at DB2 12 installation or aft This topic contains the following sections:

Function level 100 (activated by migration to DB2 12) o The LISTAGG built-in function
+ What’s changed in DB2 12 o Function level 501 activation details

~+ Adopting new capabilities in DB2 12 continuous delivery - @ Function level 501 incompatible changes
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Function Level 501 is Enabled by APAR PI70535

New DB2® capabilities and enhancements are continuously delivered in a single maintenance stream as the code becomes ready.
You can activate the new capabilities in a data sharing group or DB2 subsystem after a function level is delivered. A function level
corresponds to a single PTF that enables the activation of a specific set of enhancements that shipped in previous per-requisite or
co-requisite PTFs. The activation of a function level results in the activation of all lower function levels.

Although most new capabilities and enhancements in DB2 12 are delivered in function levels. Some continue to be delivered in the
base release. For highlighted examples of such enhancements, see &£ New capabilities highlights DBZ 12 base release @ .

Tha following function levels are available in DB2 12. They are listed in descending order, beginning with the highest available functior

Function level 501 (activation enabled by APAR PI70535)
Function level 501 introduces the LISTAGG built-in function, which produces a list of all values in a group.

Function level 500 (activated at DB2 12 installation or after migration)

Function level function level 500 (V12R1M500) represents the first opportunity for applications to take advantage of most new
capabilities in the initial DB2 12 release, including new SQL capabilities and subsystem parameter settings. In many respects,
function level 500 is analogous to new-function mode in previous releases.

e Function level 100 (activated by migration to DB2 12)
In function level 100 (V12R1M100), DB2 runs on DB2 12 code, and virtual storage and optimization enhancements in the initial
DB2 12 release become available. However, most new function, including and subsystem parameter changes and new SQL
capabilities remain disabled. In many respects, function level 100 is analogous to conversion mode in previous DB2 releases.

Related concepts: Related tasks:
e What's new in the DB2 12 base release e Adopting new capabilities in DB2 12

continuous delivery
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LISTAGG i new feature in M501

The LISTAGG built-in function

The LISTAGG built-in function produces a list of all values in a group. An optional separater argument can delimit items in the result list.
For example, specifying a comma as the separator produces a comma-separated list. An optional ordering can also be specified for the

items within the group.

Example

Produce an alphabetical list of comma-separated names, grouped by department, from the sample employee table.

SELECT WORKDEPT,

LISTAGG(LASTNAME, ', ') WITHIN GROUF(ORDER BY LASTHAME)
AS EMPLOYEES

FROM EMF

GROUP BY WORKDEPT;

The following result is returned.

WORKDEPT EMPLOYEES

_________ e e e e e e e e e ]
AOQOD HAAS, HEMMINGER, LUCCHESI, O'CONNELL, ORLANDO

BO1 THOMPSON

col KWAN, NATZ, NICHOLLS, QUINTANA

D11 ADAMSOMN, BROWN, JOHMN, JONES, LUTZ, PIANEKA, SCOUTTEN, STERN, WALEKER, YAMAMOTO, YC
D21 JEFFERSON, JOHNSON, MARINO, MONTEVERDE, PEREZ, PULASKI, SMITH

EO1 GEYER

Ell HENDERSON, PARKER, SCHNEIDER, SCHWARTZ, SETRIGHT, SMITH, SPRINGER

E21 ALONZO, GOUNOT, LEE, MEHTA, SPENSER, WONG

To learn how to make new capabilities available for use in your DB2® environment, see Adopting new capabilities in DB2 12 continuous

delivery.
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Function Level 501
DB2 for z/0OS > DB2for z/0S12.0.0 > What's new in DB2 12 function levels > @ @

Function level 501 activation details
Table 1. Activation details for function level 501.

| PI70535 ) Enabling APAR: &> PI70535

Minimum required catalog level: V12R1MS00

Application compatibility control: Use of the LISTAGG built-in function level requires application
compatibility level V12R1MS501 or higher.
|BM data server clients and drivers that use the capabilities in
function level 501 or are bound with application compatibility lewel
V12R1M501 or higher, require extra program preparation ste
instructions, see V12R1Mnnn application compatibility level

data server clients and drivers.

Data Server Drivers

e

Function level 501 incompatible changes
Function level 501 introduces no incompatible changes.

<

Parent topic: Related reference:
e What's new in DB2 12 function levels ° LISTAGG
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APAR

PI70535: CODE TO SUPPORT FUTURE NEW FUNCTION.

A fix is available

Obtain tha fix for this AFAR.

APAR status

Closed as program arrar,
Error description

Code to support future new function.

Local fix

Problem summary

wakEhFdddbededdadbadbeddabedvedbabvdbed e beddaradbeabidvabedbeadbd b edw

* USERS AFFECTED: b
* all DB2 12 for 2/05 users. ol
R Eh AR A TR T AR AN BN FAR AT AT A AR B A AN ARIA A TR RIS AT AR RN R e
* PROBLEM DESCRIPTION: *
* Introducing DBZ 12 function level 501. .

kdhrhrdhd ks hF bkt kb btk bkt hrhb bbb rhd bbb rhdd kb hddddheds

* RECOMMENDATION: *
* npply to all active members to be able to ACTIVATE function =
* level 501. *

FEWE AT AN E AT AT A AT F AT A A E AT A AR AT A A A A e A S AR A A s b d o bt A s d bbb

Enables activation of DB2 12 for z/05 function level 501.

For detailed deseriptions of the new DB2Z 12 capabilities in
function level 501, and specific activation details, see
"Function level 3017 in IBM Enowledge Center:
http://ibm.biz/db2zl2functionlevals

For an introducstion to DB2Z 12 centinuous delivery concepts and

instructions for adopting new capabilities in DB2 12, see:
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Summary

>

Continuous Delivery gives the ability to exploit new functi@@onerwith less
disruption

No need to change existing maintenans@ategy

Keep control of exploitation of new function and decide what function level
you wish to support

Documentation is enhanced to highlight the new function levels

>

>
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