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Agenda

• V8 � V9 CM Migration Example
• Static SQL Access Path Fallback
• Limit Exposure to Access Path 

Instability 
• Survival Guide to Access Path 

Fallback for Dynamic Queries 
• Application Profiles
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Swiss Mobiliar: Key Facts at 
a Glance

DB2P Data Sharing  Group
(V8 New Function Mode)

DB3P

DB2P

DB1P

Bpools  
(14 GByte)

(2008-12-02 @ 10:40 AM)

31K
GetPage
Requests

Global Dyn Stmt Cache  
(640 MByte)

Application 
ServerServices

IMS/TM

6485 static SQL Queries*) / second       (+10.6%)
601 dynamic SQL Queries*) / second  (+34%) 

*) 1 open / n fetch / 1 close = 1 Query
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• The Information contained in this presentation has not 
been submitted to any formal Swiss Mobiliar or other 
review and is distributed on an ‘as is‘ basis without any
warranty either expressed or implied. The use of this
information is the user‘s responsibility.

• The procedures, results and measurements presented in 
this paper were run in either the test and development 
environment or in the production environment at Swiss 
Mobiliar in Berne, Switzerland. There is no guarantee that 
the same or similar results will be obtained elsewhere. 
Users attempting to adapt these procedures and data to 
their own environments do so at their own risk. All 
procedures presented have been designed and developed 
for educational purposes only.

Disclaimer
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V8 � V9 CM Migration

• How much Change for Static Queries?
• Statistics on Access Path Changes

• 22793 Queries compared
• 4855 Queries with changed access paths (21.3%)
• How to get these numbers see notes page

Runstats Rebind Migrate
to V9 CM Runstats Rebind

Compare Access Paths
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Notes

CREATE TABLE AQT230.APTABLE (
LINENO INTEGER GENERATED ALWAYS as identity

,PROGNAME CHAR(28)
,VERSION CHAR(28)
,COLLID  CHAR(28)
,QUERYNO INTEGER
,METHOD  smallint
,CREATOR VARCHAR(128) NOT NULL
,TNAME VARCHAR(128) NOT NULL
,ACCESSTYPE CHAR(2) NOT NULL
,MATCHCOLS smallint NOT NULL
,ACCESSCREATOR VARCHAR(128) NOT NULL
,ACCESSNAME VARCHAR(128) NOT NULL
,INDEXONLY CHAR(1) NOT NULL
,PREFETCH CHAR(1) NOT NULL WITH DEFAULT); 

create index AQT230.aptable1 on AQT230.aptable (acc esscreator, 
accessname) ;

create index AQT230.xaptable2 on AQT230.aptable(pro gname, collid, 
version, queryno);
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Notes (continued)

CREATE TABLE AQT230.APID (
PROGNAME CHAR(28)

,VERSION CHAR(28)
,COLLID  CHAR(28)
,QUERYNO INTEGER
,APID    LONG VARCHAR );

create index AQT230.xapid on AQT230.apid(progname, collid, 
version, queryno);

LOAD PLAN_TABLE data into APTABLE, then INSERT concatenation of APTABLE rows 
per query into APID 

For further details of these steps, please e-mail to thomas.baumann@mobi.ch
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V8 � V9 CM Migration

• Some more detailed numbers
• Ignoring differences in PREFETCH (‘S’ vs. ’D’)

• V9 CM: Change from sequential to dynamic
• still 17.7% of all queries had access path changed in 

V9 CM

• Ignoring new cost estimation logic for indexes
• V9: DATAREPEATFACTORF
• set Zparm STATCLUS=STANDARD
• repeat Runstats+Rebind
• 14.7% of all queries had access path changed in V9 

CM
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Notes

• In DB2 z/OS V9.1, sequential prefetch will be replaced by dynamic prefetch in many 
cases. If we interpret an access path which differs in the prefetch column only 
(change from ‘S’ to ‘D’) as identical, the number of changed access paths decreases 
from 21.3% to 17.7%.

• For indexes, that contain either many duplicate key values or key values that are 
highly clustered in reverse order, cost estimation that is based purely on 
CLUSTERRATIOF can lead to repetitive index scans. In the worst case, an entire 
page could be scanned one time for each row in the page. DB2 access path selection 
can avoid this performance problem by using a cost estimation formula based on 
DATAREPEATFACTORF statistic to choose indexes. Whether DB2 will use this 
statistic depends on the value of the STATCLUS subsystem parameter:

• STATCLUS=STANDARD: Runstats sets DATAREPEATFACTORF=-1
• STATCLUS=ENHANCED: Runstats updates DATAREPEATFACTORF

• STATCLUS=ENHANCED is the default value for V9.1
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V8 � V9 CM Migration

• How many different access paths for 
the 22793 queries exist?
• V8: 4535 access paths

• See notes page for detail queries 

• V9: 4546 access paths

3581 access paths used in V8 and V9
954 access paths not anymore used in V9

965 new access paths in V9 CM 

• There is a need for a fallback option
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Notes

-- SELECT NO OF QUERIES WITH CHANGED ACCESS PATHS
SELECT COUNT(*)
FROM AQT230.APID_V8 V8, AQT230.APID_V9 V9
WHERE  V8.PROGNAME= V9.PROGNAME

AND  V8.COLLID  = V9.COLLID
AND  V8.VERSION = V9.VERSION
AND  V8.QUERYNO = V9.QUERYNO
AND  V8.APID   <> V9.APID

-- SHOW OLD AND NEW ACCESS PATHS FOR QUERIES
-- WITH CHANGED ACCESS PATHS
SELECT V8.PROGNAME, V8.COLLID, V8.VERSION,

V8.QUERYNO, V8.APID AS AP_OLD, 
V9.APID AS AP_NEW

FROM – same as query above

-- SELECT NO OF DIFFERENT ACCESS PATHS
SELECT COUNT(DISTINCT APID) FROM AQT230.APID_V8;
SELECT COUNT(DISTINCT APID) FROM AQT230.APID_V9;



12

V8 � V9 CM Migration

• Prepare Access Path Fallback (1/2)

• Plan Management (Zparm/Bind PLANMGMT)
• BASIC

• EXTENDED

Rebind active copy previous copyactive copy

Rebind active copy
previous copy

active copy
original copy

only if an original copy not already exists
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Notes

• You can use package copies to automatically save 
pertinent catalog table and directory records when 
you rebind an existing package. If a performance 
regression occurs after you rebind a package, you 
can fall back to the older copy of the package.

• You can use package copies with regular packages, 
non-native SQL procedures, external procedures 
and trigger packages.

• Issue a REBIND specify the PLANMGMT option. 
PACKAGE or REBIND TRIGGER PACKAGE 
command, and specify the PLANMGMT option. 
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V8 � V9 CM Migration

• Switching to a different package 
copy
• SWITCH (PREVIOUS)

• SWITCH (ORIGINAL)

Rebind

Rebind
previous copy

active copy
original copy

active copy previous copyactive copy previous copy

previous copy
active copy
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Notes

• If you use package copies when you rebind a 
package, you can revert to a saved copy of the 
package if you encounter performance regression 
after rebinding the package.

• You can switch to a previous copy of the package 
only if you specified PLANMGMT (BASIC) or 
(EXTENDED) with the REBIND PACKAGE or 
REBIND TRIGGER PACKAGE statement. You can 
switch to an original copy of the package only if you 
specified PLANMGMT (EXTENDED).
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V8 � V9 CM Migration

• Prepare Access Path Fallback (2/2)

• Optimizer Hints
• might be necessary after new BIND 
• be aware of new queryno
• See Check-Query to detect “lost” optimizer hints 

after new bind or rebind at t3 of same package in 
notes page: 

time

Package p 
with opthint

t1
Package p 

without
opthint

t3
without
opthint

t2
with

opthint

t4
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Notes

SELECT DISTINCT P1.NAME, P3.BINDTIME, P3.CREATOR
FROM SYSIBM.SYSPACKAGE P1, SYSIBM.SYSPACKAGE P3
WHERE P1.NAME=P3.NAME

AND P1.OPTHINT<>''
AND P3.OPTHINT= ''
AND P1.BINDTIME < P3.BINDTIME
AND P3.BINDTIME > '2009-01-07-00.00.00.000000'
AND NOT EXISTS
(SELECT 1 FROM SYSIBM.SYSPACKAGE P2
WHERE P1.NAME=P2.NAME

AND P2.OPTHINT=''
AND P1.BINDTIME < P2.BINDTIME
AND P1.COLLID   = P2.COLLID
AND P3.COLLID   = P2.COLLID
AND DATE(P2.BINDTIME) < DATE(P3.BINDTIME))

AND NOT EXISTS
(SELECT 1 FROM SYSIBM.SYSPACKAGE P4
WHERE P3.NAME=P4.NAME

AND P4.OPTHINT <> ''
AND P3.BINDTIME < P4.BINDTIME
AND P3.COLLID   = P4.COLLID
AND DATE(P3.BINDTIME) < DATE(P4.BINDTIME))   ;
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V8 � V9 CM Migration

• For which type of query did the 
access path change (1/3)? 
• Approach1: Queries with high values in 

predicted CPU usage (measured @ V8)?

• Does these data really help?

1 11-100  101-1K   >1K   

predicted CPU
in msec

% of queries with
changed paths

2-10

70

50

30

10
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Notes

• The diagram shows that queries with a high predicted CPU usage were more likely to change 
access paths at V9 migration. This is good news (these access paths should become faster after 
migration), but there is still a high percentage of changes (13%) for queries with PROCMS=1 as 
predicted CPU time. 

• The following query reports the number of changed access paths for one of the CPU-prediction-
intervals shown in the diagram:      

SELECT COUNT(*)
FROM AQT230.APID_V8 V8, AQT230.APID_V9 V9,
DB2WVIEW.DSN_STATEMNT_TABLE PROC1
WHERE  V8.PROGNAME=V9.PROGNAME

AND  V8.COLLID  =V9.COLLID
AND  V8.VERSION =V9.VERSION
AND  V8.QUERYNO =V9.QUERYNO
AND  V8.PROGNAME=PROC1.PROGNAME
AND  V8.QUERYNO =PROC1.QUERYNO
AND  V8.COLLID  =PROC1.COLLID 
AND DATE(PROC1.EXPLAIN_TIME) = '20.11.2008'
AND PROC1.PROCMS BETWEEN 2 AND 10
AND  V8.APID   <> V9.APID
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V8 � V9 CM Migration

• For which type of query did the 
access path change (2/3)? 
• Approach2: Queries with a small difference in 

predicted CPU usage between the original 
prediction, and a prediction if the first index 
chosen would not be available?

• Might be OK, but hard to compute!  
• Need a much smaller set of candidate queries  
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V8 � V9 CM Migration

• For which type of query did the 
access path change (3/3)? 
• Approach3: Queries with differences between 

predicted CPU and used CPU at runtime
• Uses much more CPU than predicted
• Uses much less CPU than predicted           

1 100.1
Ratio of
Used/predicted CPU

% of queries with
changed paths
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Notes

• Queries with a large difference in predicted vs. used CPU, either with a 
o high ratio (> 5) of used/predicted CPU, or

o low ratio (< 0.5) of used/predicted CPU

• are most likely to have the access path changed. Queries that run slower than 
predicted are candidates for query tuning analysis, independent of maintenance 
upgrade, release change or updated catalog statistics.

• From the perspective of access path stability, queries which run faster than predicted 
need more attention, because an access path change might increase the response 
time of such queries. 

• There are many possible reasons for large differences in prediction vs. Run time, 
among others:

• o unknown data skew

o lack of correlation statistics
o optimistic range predicate estimates

o lack of knowledge of number of required rows    
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V8 � V9 CM Migration

• Limit Exposure to Change
• Provide clear choices to the optimizer
• Runstats, runstats, runstats

• Example: The Low Cardinality Problem

• Should we always aim for peak performance?
• “Reduced Statistics”: An alternate optimization 

strategy 

SELECT * FROM CONTRACTS
WHERE VALID_UNTIL = ‘9999-12-31-24.00.00.000000‘

AND TYPE BETWEEN 1 AND 6
--AND TYPE IN (1, 2, 3, 4, 5, 6): FASTER OR NOT? 

AND CODE > 0
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Notes

• The query shown above could benefit from V9.1‘s new histogram statistics, 
and therefore provide a better access path once these statistics data has 
been collected: 

• RUNSTATS .... HISTOGRAM [NUMQUANTILES 10]

• As there are only a few rows in the contracts table with values of TYPE 
outside the selected scope (but with values such as 2000), histogram 
statistics would clearly show that a tablespace scan would be much more 
efficient than an access path using an index on the TYPE column.

• Until V8, it was more efficient to code explicit values in an IN list in order to 

direct the optimizer to statistics on discrete values.
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V8 � V9 CM Migration

• An Experiment : “Reduced” Statistics
• SYSINDEXES.NLEVELS

• Same value for all indexes of a specific table

• SYSINDEXES.CLUSTERRATIOF = 0.95
• SYSINDEXES.DATAREPEATFACTOR

• Zparm STATCLUS=STANDARD before Runstats

• Zparm NPGTHRSH = -1 (V9: 2000000)
• NPGTHRSH = 100 might be a better compromise  

• Repeat V8�V9 CM Migration Scenario:
• No of queries with access path changed: 2089 (9.1%)          
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Notes

The following query updates SYSIBM.SYSINDEXES in order to set the same value for all 
indexes of the same table: 

create table nlevels (tbcreator char(8),
tbname varchar(128), nlevels integer);
create index xnlevels on nlevels (tbcreator, tbname);
insert into nlevels (tbcreator, tbname, nlevels)
select tbcreator, tbname, ceiling(avg(nlevels))
from sysibm.sysindexes
where tbcreator IN (…); 
group by tbcreator, tbname;
update sysibm.sysindexes i  set nlevels =
(select n.nlevels from nlevels n where i.tbcreator=n. tbcreator

and i.tbname=n.tbname)
where tbcreator IN (…) ;
update sysibm.sysindexes set clusterratiof=0.95

where tbcreator IN (…) ;
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Dynamic Queries

• Focus on Access Path, not Query Text
• Plan, Package, Authid not useful to identify queries
• Many similar or identical queries
• Group Queries along access paths which was used 

at run time
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Notes

• One of the main problems of dynamic SQL tuning is the aggregation of performance 
information. DB2 for z/OS V8’s EXPLAIN STMTCACHE ALL delivers raw data on a 
very granular level that needs to be aggregated into statement groups. 

• At Swiss Mobiliar, we group all statements into statement groups according to their 
access paths used at run time. Thresholds and analysis will be applied to these 
statement groups: This allows the user to quickly identify the access paths which 
need attention and improvement, without even looking at the query text itself. 

• We have developed a framework around the EXPLAIN STMTCACHE ALL query, 
which aggregates the executed queries among their access paths. We named this 
framework ‘M3’ according to a powerful car produced and tuned by BMW. M3 guides 
the user through a comprehensive tuning methodology for evaluating the 
performance of a database. Key performance metrics are measured, and the users 
are given a comprehensive analysis of their dynamic SQL workload and a number of 
tuning ideas. 

• M3 is available at no cost at Swiss Mobiliar (e-mail to: thomas.baumann@mobi.ch). 
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The M3 framework

EXPLAIN 
STMTCACHE 

ALL

DSN_STATEMNT_
TABLE

PLAN_
TABLE

EXPLAIN 
STMTCACHE 

STMTID x

Access Path Aggregation
(performance information grouped by access path)

Summary Table

Global Dynamic
Statement Cache

- START
TRACE(MON)
CLASS(1)

IFCID(318)

∆∆∆∆t time

DSN_STATEMENT_
CACHE_TABLE



30

Notes

• The DSN_STATEMENT_CACHE_TABLE is also populated 
with a STMTID column, which contains a unique value for 
each row. Using this value in several EXPLAIN STMTCACHE 
STMTID queries (one for each stmtid), the PLAN_TABLE and 
DSN_STATEMNT_TABLE will also be populated – with 
optimizer information taken directly from the dynamic 
statement cache. There is no re-evaluation of the access path 
at this moment, it’s just about writing out the stored access 
path (and cpu consumption preview respectively) information. 

• Eventually, we join the three tables according to the stmtid, 
and produce performance information grouped by access 
path.
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The M3 summary table

• Get to know your workload
• As of 2009/01/13, 

• 199277 queries were executed 
• 1009 different access paths were used

during a 15 min interval.
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Notes

• If your organization manages dozens of applications and hundreds of databases, 
wouldn’ t you like to be able to quickly determine if your dynamic SQL statements 
require your team’s attention? 

• If there is a poor performance or inefficiency problem, M3 will find it and bring it to 
your attention. M3 guides the user through a comprehensive tuning methodology for 
evaluating the performance of a database. Key performance metrics are measured, 
and the users are given a comprehensive analysis of their dynamic SQL workload 
and a number of tuning ideas.

• The overview report represents the latest time interval’s measurements, compared 
with the previous one. It  quickly identifies tuning opportunities, and highlights 
problem regions which require further attention. 

• A Dynamic SQL Performance Score, like a Credit Score, is also provided so that you 
can quickly understand your workload’s health and efficiency. You no longer need to 
digest dozens of metrics and indicators. 

• Detail reports provide further details to the overview report. They can be executed by 

any SQL query processor and need no further adjustment.



33

The M3 summary table

 

Advanced Query Tuning

M3   V2.2                                  
                Trace start            2007/9/24 10:11 am

Dynamic SQL Performance Diagnosis for DB2P                Cache snapshot  2007/9/24 10:27 am
  

Emergency Tuning Overall % Change
Critical

Applications % Change

ET01 No of Stmt Groups with high CPU / Statement Ratio                       0 0% 0 0 0%

ET02 %  of Unreferenced Cached Statements                 56% -5% 0.59 66% 0%

0.66

Performance Control:   SQL Statement Overall % Change Crit. Appl. % Change

PC01 No of Stmt Groups with Inefficient Predicates               0 0% 0 0 0%

PC02 No of Stmt Groups with Resource Intensive Sorts              0 0% 0 0 0%

PC03 No of Stmt Groups with Intensive Locking                   0 -100% 1 0 -100%

PC04 No of Stmt Groups with Optimizer Challenges           0 0% 0 0 0%

Performance Control:   Memory Management Overall % Change   

PC05 Dyn Statement Cache Min Residency Time (min)        44 -10% 49   

PC06 Local Buffer Pools Min Residency Time (min)                 23 -12% 26   

PC07 No of Failed Writes to Group Buffer Pool             0 0% 0   

PC08 No of Sync I/Os caused by Cross-Invalidation (per min)                 0 0% 0   

Performance Control:   Data Management Overall % Change Crit.Appl. % Change

PC09 Getpage requests / second 2264 11% 2047 2091 4%

 

Performance Management Overall % Change Crit. Appl. % Change

PM01 Tspce/Index Runstats Efficiency           n/a n/a n/a n/a

PM02 Tspce/Index Reorg Efficiency            n/a n/a 3 n/a n/a

PM03 Optimization Potential                    62% 3% 0.6 57% 2%

PM04 Unused Indexes                        20 11% 18 n/a n/a

PM05 Total CPU Time per second                  0.08500 4% 0.08183 0.07147 -7%

PM06 Total Sync I/O Time per second 1.59921 11% 1.44049 1.38093 8%

PM07 Total Elapsed Time per second 1.84253 11% 1.6585 1.59572 7%
PM08 CPU Seconds / Processed Row                           0.00004 -50% 0.00008 0.00007 -13%

PM09 Elapsed Seconds / Processed Row                      0.00096 -45% 0.00173 0.00166 3%

0.234     

DynSQL Performance Index (100=31.08.2007)     DSPI 206.19 92.59% 107.058 118.32 7.52%

0.234     

Refresh

Summary
Table
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Notes

• The summary table is divided into three different parts:

• The first – red – part highlights emergency performance issues 
which should be adressed immediately, such as queries from hell or 
repetitive queries with literals instead of parameter markers.

• The second – yellow – part identifies access paths which need 
analysis and probably improvement, but not as an emergency 
action.

• The third  - green – part illustrates global performance numbers 
such as the average cpu usage per query etc. 



35

M3 resources

∆∆∆∆t
EXPLAIN STMTCACHE ALL 

(23894 statements)

EXPLAIN
STMTCACHE 
STMTID x 
(6306 times executed) *)

*) for all statements with stat_exec > 0
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Limit Exposure to Instability

• Analyze Access Paths
• Access Paths with 

• CPU estimates >> CPU runtime

estimated CPU (dsn_statemnt_table)

measured CPU (dsn_statement_cache_table)

& No of Times Access Path Used > 1 / sec

At Swiss Mobiliar as of 2009/01/13, this query reported 44 different 
access paths (4.3% of all dynamic SQL access paths)

> 2
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Notes

• “If you compare the driver’s intended direction (by measuring steering 
angle) to the vehicle’s actual direction (by measuring lateral acceleration, 
vehicle rotation, and individual road wheel speeds) and detect when the 
vehicle is not going where the driver is steering, DSC (dynamic stability 
control) intervenes and applies the brakes to individual wheels 
asymmetrically.” 

• That’s what BMW says about electronic stability control.

• Translated to DB2 and access stability, it means: 

• “If you compare the optimizer’s estimated access path cost (by measuring 
dsn_statemnt_table.procsu) to the query’s actual performanc numbers 
(dsn_statement_cache.stat_cpu and other measurements) and detect when 
the runtime numbers are different from what was predicted, the DBA 
intervenes and applies corrections to the access path or the statistics 
collected.”



38

Limit Exposure to Instability

• Avoid Conflicting Access Path Choices 
• If not by design, then at least statistically
• Trigger Runstats for objects with inexact predictions

• Query Pre-Optimization
• Catalog Statistics Updates to SYSINDEXES   

• NLEVELS
• CLUSTERRATIOF / DATAREPEATFACTORF

• Query Re-Optimization
• REOPT(AUTO): Take care of object oriented apps
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Notes

• The more the optimizer is challenged, the more likely you are to suffer from access 
path instability after even minor statistics changes, release or maintenance upgrades. 

• REOPT(ALWAYS) prepares every execution of a query, which is usually not a useful 
option on a package level, if there are many statements in a given package. 
REOPT(ONCE) considers only the first set of literals used for a given query. For 
object-oriented applications, the first time a query is executed, it uses sometimes 
specific literals to cache the „common“ values of objects. This first execution of a 
query is often performed at application startup time only, and the literals used during 
regular life time are different from that first execution. 

• REOPT(AUTO) balances the pros and cons of REOPT(ALWAYS) and 
REOPT(ONCE), and is an interesting option to increase dynamic SQL query 
performance. It automatically reoptimizes the query when predicate filtering changes 
dramatically, such that table join sequence or index choice may change. 

• But like all options which change the behaviour at runtime, this option increases 
access path instability and should therefore be used carefully. 
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Dynamic SQL Access Path Fallback

• No Fallback, very limited Opt Hints
• Prepare Emergency Catalog Updates

• Re-Update from SYS[INDEXES¦TABLES]_HIST
• Direct Updates of

COLCARDF/FIRSTKEYCARDF
NLEVELS / NLEAF
CARDF

• Update Control 
• Runstats
• Empty the Cache: 

RUNSTATS  …  UPDATE NONE REPORT NO



41

Notes

• In contrast to static SQL, where access plan management 
and optimization hints offer some fallback options, there is no 
fallback for dynamic queries to the execution mode before the 
latest change.

• So, the best option is to avoid the need for fallback, by 
avoiding conflicting access patch choices, either by design or 
statistically. 

• However, be ready for emergency fallbacks by updating 
catalog statistics, either by re-updating the values from 
SYSIBM.SYSINDEXES_HIST and/or SYSTABLES_HIST 
and/or SYSCOLUMNS_HIST, or by directly updating catalog 
statistics information in emergency cases.
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Dynamic SQL AccessPath Fallback
Table default value used by optimizer to 

Column            (w/o Runstats)  calculate cost for

SYSTABLES
CARDF 10000 indexscan with low clusterratio
NPAGES 1+ CARDF/20 indexscan with high clusterratio

SYSTABLESPACE
NACTIVEF        1 + CARDF/20 tablespace scan

SYSCOLUMNS
COLCARDF 25 FF for ‚=‚ and range predicates
HIGH2KEY --- FF for range predicates
LOW2KEY --- FF für range predicates
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Notes

• This survival guide information helps to identify 
which tables and columns should be updated in 
order to force a different access path. 

• Primarily, the updated values should be taken from 
the corresponding history catalog table (for example, 
SYSIBM.SYSTABLES_HIST). 
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Dynamic SQL AccessPath Fallback
Table default value used by optimizer for 

Column (w/o Runstats)

SYSINDEXES
FIRSTKEYCARDF 25 FF for matching index scan
FULLKEYCARDF     25 FF for matching Index Scan
NLEAF CARDF/300   Estimation index I/O cost
NLEVELS 0 Estimation index I/O cost
CLUSTERRATIOF/         0       Estimation for tspce I/O cost
DATAREPEATFACTORF  

SYSCOLDIST(STATS)
NAME / NUMCOLUMNS --- skewed data distribution
COLVALUE --- skewed data distribution
FREQUENCYF --- skewed data distribution
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Dynamic SQL AccessPath Fallback
COLCARDF example for range predicates

COLCARDF Filter-Factor Filter-Factor
for </>[=] for LIKE/BETWEEN

>=     100M 1/10,000 3/100,000
>=       10M 1/3,000 1/10,000
>=         1M 1/1,000                                    3/10,000
>= 100,000                      1/300                         1/1,000
>=   10,000                      1/100                        3/1,000
>=     1,000                        1/30                      1/100
>=        100                        1/10                     3/100
>=            2                          1/3                  1/10
=            1                             1                1

<=            0                          1/3                  1/10
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Application Profiles

• The Idea
• Application Dependent Optimization Profiles

• Example1: “Access Path Stability” profile vs.
“Access Path Peak Performance” profile 

• Compare with mobile phone profiles! 
• Compare with normal, sport, sport plus car driving 

options  
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Notes

• “Normally, Dynamic Stability Control (DSC) helps to deliver optimal traction; 
but with M drive, DSC can also be set to track oriented M Dynamic Mode 
(MDM), which allows for more wheel slip and yaw angle. Optional Electronic 
Damping Control (EDC) can be set to comfort, normal or sport, depending 
upon your preferred handling settings and the surface of the road. Also 
engine response can be tweaked via a button in the center console which 
calls up normal, sport or sport plus programs. “

• This statement is taken from BMW’s website to emphasize the tuning 
options of their M3 sports car. 

• A similar idea is to have different “optimization profiles” for different types of 
applications, for example an “access path stability” profile without the latest 
catalog statistics enhancements versus an  “access path peak performance” 
profile including all options such as REOPT(AUTO), 
DATAREPEATFACTORF, up-to-date statistics without any additional 
updates, Zparm NPGTHRSH=0, etc.
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Application Profiles

• Different Sets of Statistics for 
Different Applications
• Static Queries

• Aggressive, Current Statistics
• Zparm NPGTHRSH = 0 (or small positive value)
• Reinstall before rebind

• Dynamic Queries
• Balanced NLEVELS 
• CLUSTERRATIOF = 0.95
• DATAREPEATFACTORF = -1 
• Zparm NPGTHRSH = 2000000 (V8: -1)   
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Application Profiles

• Daily Business with Application 
Profiles
• Switch to peak performance profile (correct 

statistics) before rebind
• Update from SYSINDEXES_HIST
• SET SYSPARM LOAD(name)

• Switch to access path stability profile 
• After Runstats
• After (Re)bind 
• Don’t forget to empty the cache
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Notes

• Another statement from BMW: „Many DSC (dynamic 
stability control) systems haven an „off“ override 
switch so the driver can disable DSC, which may be 
desirable when badly stuck in mud or snow, or 
driving on a beach.However, DSC defaults to „on“ 
when the ignition is re-started. Some DSC systems 
that lack an „off switch“ can be temporarily disabled 
through an undocumented series of brake pedal and 
handbrake operations“.

• At least, this sounds not unfamiliar to DB2.  
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Application Profiles in DB2 V9.1

• IP-address dependent ZPARMS
• NPAGES Threshold

• -1:Use index access for as many tables as possible.
• 0:Select access path based on cost.
• n:Use index access on tables with NPAGES < n.

Select AP based on cost for tabels with > n pages.

• Enable/Disable Star Joins
• DISABLE: do not use star join processing
• ENABLE: use star join processing when possible.
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Application Profiles in DB2 V9.1

• Daily Business with IP-address 
dependent ZPARMS
• Create a profile

• NPAGES=-1 for specific IP-addresses
• NPAGES= 0 for all others 

• Start profiles
• Deactivate a specific profile 
• Stop all profiles
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Notes

The new DB2 z/OS V9.1 profile tables are designed to be used by optimization service 
center (OSC), and in order to highlight queries (statically  and dynamically bound) 
which reach user-defined thresholds such as CPU limits. Additionally, these tables 
might contain IP-address specific (or plan/package  based) modifications to 
subsystem parameters. 

To activate this functionality (in DB2 z/OS V9.1 NFM only):

1. Create table SYSIBM.DSN_PROFILE_TABLE
2. Create table SYSIBM.DSN_PROFILE_HISTORY
3. Create table SYSIBM.DSN_PROFILE_ATTRIBUTES
4. Create table SYSIBM.DSN_PROFILE_ATTRIBUTES_HISTORY 

5. Create a profile for the statements you want to assign new subsystem parameters, and 
set PROFILE_ENABLED to ‚Y‘.

6. Start the profile by executing –STA PROFILE command. 

7. Deactivate this functionality by either
7a. Issuing the STOP PROFILE command (to stop all profiles)
7b. Setting PROFILE_ENABLED=‚N‘ for a specific profile



54

Summary

• V8 � V9 CM Migration
• Prepare for Access Path Fallback

• Limit Exposure to Access Path 
Instability
• Provide Clear Access Path Choices to DB2 

• Dynamic Query Access Path Fallback
• Be Prepared for Catalog Updates 

• New Approach: Application Profiles



par Thomas Baumann  La Mobilière
thomas.baumann@mobi.ch

Access Path Stability for Dynamic Queries


