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ÅPrototype of the actual index

ÅHelps evaluate indexes without actually creating them

ÅSimulates the impact of creating or dropping an index

ÅVirtual Index definitions reside in input explain tables

ÅOnly affects the outcome of EXPLAIN PLAN 

ÅConsidered by the Db2 optimizer as part of the access path evaluation 
during EXPLAIN PLAN, along with existing catalog indexes

ÅNo affect on BIND/REBIND or on SQL execution

What is Virtual Index?



ÅRetrofitted into Db2 Version 8 via APAR PK46687 (2008)
ÅDb2 V8 CM used short name DSN_VIRTUAL_INDEX

ÅRenamed in Db2 V8 NFM to DSN_VIRTUAL_INDEXES

ÅIntroduced in Db2 9  (2008)
ÅManaged in DSN_VIRTUAL_INDEDXES table

ÅSample DDL in PDS prefix.SDSNSAMPmember, along with other EXPLAIN tables
ÅDSNTIJOS (Db2 V8 and 9)

ÅDSNTESC (Db2 10, 11, and 12)

ÅIndex types supported by DSN_VIRTUAL_INDEXES table:
ÅType-2 non-partitioned Indexes

ÅData Partitioned Secondary Indexes (DPSI)

Virtual Index Evolution (1|2)



ÅDb2 11 introduced a new virtual index table DSN_VIRTUAL_KEYTARGETS
ÅSample DDL in prefix.SDSNSAMP(DSNTESC)

ÅIndex types supported by DSN_VIRTUAL_KEYTARGETS
ÅXML indexes 

ÅExpression-based indexes

Virtual Index Evolution (2|2)



ÅMust have a set of EXPLAIN tables with the correct qualifier;
i.e. PLAN_TABLE and DSN_STATEMNT_TABLE
ÅSample DDL in prefix.SDSNSAMP(DSNTESC)

ÅMust define the DSN_VIRTUAL_INDEXES and optionally the 
DSN_VIRTUAL_KEYTARGETS tables
ÅThese tables must have the same owner as the EXPLAIN tables. Otherwise, the 

optimizer ignores them.

Virtual Index Requirements (1|11)



ÅDSN_VIRTUAL_INDEXES table definitions are derived from related catalog 
tables:
ÅSYSIBM.SYSINDEXES

ÅSYSIBM.SYSKEYS

ÅPlus a couple of new/unique columns

Virtual Index Requirements (2|11)



ÅSYSINDEXES columns in DSN_VIRTUAL_INDEXES:

Virtual Index Requirements (3|11)



ÅSYSKEYS columns in DSN_VIRTUAL_INDEXES:
ÅCOLNO1-64ςIndicates the column number in the index key

ÅORDERING1-64ςIndicates the column order in the index key
ÅA ςAscending

ÅD ςDescending 

Virtual Index Requirements (4|11)



ÅSetting key columns
ÅCOLNO1 = 3 & ORDERING1 = A|D

ÅCOLNO2 = 5 & ORDERING2 = A|D

Virtual Index Requirements (5|11)



ÅDSN_VIRTUAL_INDEXES new/unique columns:
ÅENABLE ςIndicates whether the virtual index should be considered by the optimizer

ÅY ςUse this index (index definition must be valid or the index gets ignored)

ÅN ςDo not use this index

ÅMODE ςIndicates whether the index is being create or dropped
ÅC ςCreate this index (new index)

ÅD ςDrop this index (old index)

Virtual Index Requirements (6|11)



ÅDSN_VIRTUAL_KEYTARGETS definition shadows SYSIBM.SYSKEYTARGETS

Virtual Index Requirements (7|11)



ÅDSN_VIRTUAL_KEYTARGETS unique column:
ÅENABLE ςIndicates whether the virtual index should be considered by the optimizer

ÅY ςUse this index (index definition must be valid or the index gets ignored)

ÅN ςDo not use this index

Virtual Index Requirements (8|11)



ÅThese tables were put in place in support of the vendor tools
ÅPerhaps your vendor already supports virtual indexes (lucky you)

ÅIf you want to play with it yourself, handle with care
ÅUse caution when manually inserting or updating the virtual index tables because 

these tables may be used by vendor tools

ÅDb2 optimizer ignores invalid index definitions

ÅEstimating some of the virtual index values may be challenging i.e. NLEAF, NLEVELS, 
FIRSTKEYCARDF, FULLKEYCARDS, CLUSTERRATIOF, PGSIZE
Å{ƻƳŜ ƘŜƭǇ ƛǎ ŀǾŀƛƭŀōƭŜ ƛƴ ǘƘŜ 5ōн !ŘƳƛƴƛǎǘǊŀǘƛƻƴ DǳƛŘŜΦ wŜŦŜǊ ǘƻ ά/ŀƭŎǳƭŀǘƛƴƎ ǘƘŜ ǎǇŀŎŜ ǊŜǉǳƛǊŜŘ 
ŦƻǊ ŀƴ ƛƴŘŜȄέ

ÅCheck constrains help prevent invalid data

ÅWrite a REXX script to automate the process of populating data in the table

Virtual Index Requirements (9|11)



ÅExample of templating an existing index in the Db2 catalog for virtual index 
create

Virtual Index Requirements (10|11)



ÅExample of templating an existing index in the Db2 catalog for virtual index 
drop

Virtual Index Requirements (11|11)



ÅTry an existing index with more, less, or different columns

ÅTest altered statistics on an index

ÅSee what happens if an index is dropped

ÅDetermine the impact of adding an index

ÅEtc.

Virtual Index Consideration



Acase to illustrate the use of virtual indexes in solving SQL performance 
issues.

ÅProblem description
ÅRecent spike in CPU and high GETPAGE count has been reported

ÅTroubleshoot the problem
ÅYou suspect the problem might be related to a new program package that was recently 

implemented

ÅDB2 Explain shows an inefficient tablespacescan

ÅExplore potential solution
ÅImplement a virtual index

ÅAsses the effectiveness of the candidate solution
ÅRe-Explain the package and compare the access path results

ÅImplement permanent solution

Use Case (1|13)



ÅEXPLAIN package reveals the problem

Use Case (2|13)


