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Top Ten SQL Performance Tips

By Sheryl M. Larsen

Introduction

Structured Query Language (SQL) is the blessing and the curse of relational DBMSs. Since
any data retrieved from a relational database requires SQL, this topic is relevant to anybody
accessing a relational database; from the end user to the developer to the DBA. When efficient
SQL is used, the results are highly scalable, flexible, and manageable systems. When
inefficient SQL is used, response times are lengthy, programs run longer and application
outages can occur. Considering that a typical database system spends 90% of the processing
time just retrieving data from the database, it’s easy to see how important it is to ensure your
SQL is as efficient as possible. Checking for common SQL problems such as ‘SELECT *
FROM’ is just the tip of the iceberg. In this paper, we’ll explore other common SQL problems
that are just as easy to fix. Bear in mind, a SQL statement can be written with many variations
and result in the same data being returned — there are no “Good” SELECT statements or
“Bad” SELECT statements, just the “Appropriate for the Requirement.” Each relational
DBMS has its own way of optimizing and executing SELECT statements. Therefore, each
DBMS has its own Top SELECT Performance Tips. This paper will focus on DB2 for OS/390
and z/0S, with examples and overview from Quest Software’s Quest Central for DB2 product.

Overview

Seventeen years ago this list of tips would have been much longer and contained antidotes to
the smallest SELECT scenarios. Each new release of DB2 brings thousands of lines of new
code that expand the intelligence of the optimization, query rewrite, and query execution. For
example, over the years a component called Data Manager, commonly referred to as ‘Stage 1
processing,” has increased its filtering capacity one hundred fold. Another component is the
Relational Data Server, commonly referred to as ‘Stage 2 processing,” and its main function is
query rewrite and optimization. Another key component is the DB2 optimizer, which
determines the access path used to retrieve the data based on the SQL presented. The DB2
optimizer improves with each release of DB2, taking into account additional statistics in the
DB2 catalog, and providing new and improved access paths. These components and many
more, shown in Figure 1, depict how DB2 processes requests for data or SQL. This is where
the following DB2 SQL Performance tips are derived from.
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Figure 1: DB2 Engine and some related components

In this white paper, we will review some of the more common SQL problems; however, there
are many more SQL performance tips beyond what’s described in this paper. Also just like all
guidelines, each of these have some notable exceptions.

Tip #1: Verify that the appropriate statistics are provided
The most important resource to the DB2 optimizer, other than the SELECT statement itself, is
the statistics found within the DB2 catalog. The optimizer uses these statistics to base many of
its decisions. The main reason the DB2 optimizer may choose a non-optimal access path for a
query is due to either invalid or missing the statistics. The DB2 optimizer uses the following
catalog statistics:



QUEST
SOFTWARE

DB2 Catalog Table Columns considered by optimizer
SYSIBM.SYSCOLDIST

CARDF
COLGROUPCOLNO
COLVALUE
FREQUENCYF
NUMCOLUMNS
TYPE

SYSIBM.SYSCOLSTATS

COLCARD
HIGHKEY
HIGH2KEY
LOWKEY
LOW2KEY

SYSIBM.SYSCOLUMNS

COLCARDF
HIGH2KEY
LOW2KEY

SYSIBM.SYSINDEXES

CLUSTERING
FIRSTKEYCARDF
NLEAF

NLEVELS
CLUSTERATIO
CLUSTERRATIOF

SYSIBM.SYSINDEXPART

LIMITKEY

SYSTEM.SYSTABLES

CARDF
EDPROC
NPAGESF
PCTPAGES
PCTROWCOMP

SYSIBM.SYSTABLESPACE

NACTIVEF

SYSIBM.SYSTABSTATS

NPAGES

Figure 2: Columns recognized by the DB2 optimizer and used to determine the access
path

Often, executing the RUNSTATS command (which is used to update the DB2 catalog
statistics) gets overlooked, particularly in a busy production environment. To minimize the
impact of executing the RUNSTATS command, consider using the sampling technique.
Sampling with even as little as 10% is ample. In addition to the statistics updated by the
RUNSTATS command, DB2 gives you the ability to update an additional 1,000 entries for
non-uniform distribution statistics. Beware that each entry added increases BIND time for all
queries referencing that column.

How do you know if you are missing the statistics? You can manually execute queries against
the catalog or use tools that provide this functionality. Currently, the DB2 optimizer does not
externalize warnings for missing the statistics.

Tip #2: Promote Stage 2 & Stage 1 Predicates if Possible
Either the Stage 1 Data Manager or the Stage 2 Relational Data Server will process every
query. There are tremendous performance benefits to be gained when your query can be
processed as Stage 1 rather than Stage 2. The predicates used to qualify your query will
determine whether your query can be processed in Stage 1. In addition, each predicate is
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evaluated to determine whether that predicate is eligible for index access. There are some
predicates that can never be processed as Stage 1 or never eligible for an index. It’s important
to understand if your query is indexable and can be processed as Stage 1. The following are the
documented Stage 1 or Sargable predicates:

Predicate Type Indexable Stage 1
B INDEXABLE STAGE 1
COL = value
COL = noncol expr
COL IS NULL
COL op value
COL op noncol expr
COL BETWEEN valuel AND value2
COL BETWEEN noncol expri AND noncol expr2
COL LIKE 'pattern’
COL IN (list)
COL LIKE host variable
T1.COL = T2.COL
T1.COL op T2.COL
COL=(non subq)
COL op (non subq)
COL op ANY (non subq)
COL op ALL (non subg)
COL IN (non subqg)
COL = expression

COL1,...COLn) IN (non subg
NON-INDEXABLE STAGE 1

COL <> value

COL <> noncol expr

COL IS NOT NULL

COL NOT BETWEEN valuel AND value2
COL NOT BETWEEN noncol expri AND noncol expr2
COL NOT IN (/ist)

COL NOT LIKE ' char'

COL LIKE '%char’

COL LIKE '_char'

T1.COL <> T2.COL

T1.COL1 = T1.COL2

COL <> (non subq)

<|<|<|<|<|<[<|<|<|<|<|<|<[<[<|<|<|<

<[<|=<|<|=<|<|=<|<|<|<|<|<|<|<|<]|<[<]|<]|<

<

z(z|z|z|z|z|z|z|z|z|z|=z
<|=<|<|<|=<[<|<|=<|<|<]|<|<

Figure 3: Table used to determine predicate eligibility

There are a few more predicates that are not documented as Stage 1, because they are not
always Stage 1. Join table sequence and query rewrite can also affect which stage a predicate
can be filtered. Let’s examine some example queries to see the effect of rewriting your SQL.

Example 1: Value BETWEEN COL1 AND COL1
Any predicate type that is not identified as Stage 1 is Stage 2. This predicate as written is a
Stage 2 predicate. However, a rewrite can promote this query to Indexable Stage 1.

Value >= COL1 AND value <= COL2
This means that the optimizer may choose to use the predicates in a matching index access
against multiple indexes. Without the rewrite, the predicate remains as Stage 2.
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Example 2: COL3 NOT IN (K,S,T)

Non-indexable Stage 1 predicates should also be rewritten, if possible. For example, the above
condition is Stage 1, but not indexable. The list of values in parentheses identifies what COL3
cannot be equal to. To determine the feasibility of the rewrite, identify the list of what COL3
can be equal to. The longer and more volatile the list, the less feasible this is. If the opposite of
(K, S, T) is less than 200 fairly static values, the rewrite is worth the extra typing. This
promotes the Stage 1 condition to Indexable Stage 1, which provides the optimizer with another
matching index choice. Even if a supporting index is not available at BIND time, the rewrite
will ensure the query will be eligible for index access, should an index be created in the future.
Once an index is created that incorporates COL3, a rebind of the transaction may possibly gain
matching index access, where the old predicate would have no impact on rebind.

Tip #3: SELECT only the columns needed

Every column that is selected has to be individually handed back to the calling program, unless
there is a precise match to the entire DCLGEN definition. This may lean you towards
requesting all columns, however, the real harm occurs when a sort is required. Every
SELECTed column, with the sorting columns repeated, makes up the width of the sort work file
wider. The wider and longer the file, the slower the sort is. For example, 100,000 four-byte
rows can be sorted in approximately one second. Only 10,000 fifty-byte rows can be sorted in
the same time. Actual times will vary depending on hardware.

The exception to the rule, “Disallow SELECT *”, would be when several processes require
different parts of a table’s row. By combining the transactions, the whole row is retrieved once,
and then the parts are uniquely processed.

Tip #4: SELECT only the rows needed

The less rows retrieved, the faster the query will run. Each qualifying row has to make it
through the long journey from storage, through the buffer pool, Stage 1, Stage 2, possible sort
and translations, and then deliver the result set to the calling program. The database manager
should do all data filtering; it is very wasteful to retrieve a row, test that row in the program
code and then filter out that row. Disallowing program filtering is a hard rule to enforce.
Developers can choose to use program code to perform all or some data manipulation or they
can choose SQL. Typically there is a mix. The tell tale sign that filtering can be pushed into the
DB2 engine is a program code resembling:

IF TABLE-COL4 > :VALUE
GET NEXT RESULT ROW

Tip #5: Use constants and literals if the values will not
change in the next 3 years (for static queries)

The DB2 Optimizer has the full use of all the non-uniform distribution statistics, and the
various domain range values for any column statistics provided when no host variables are
detected in a predicate, (WHERE COLS5 > ‘X’). The purpose of a host variable is to make a
transaction adaptable to a changing variable; this is most often used when a user is required to
enter this value. A host variable eliminates the need to rebind a program each time this variable
changes. This extensibility comes at a cost of the optimizer accuracy. As soon as host
variables are detected, (WHERE COLS5 > :hv5), the optimizer uses the following chart to
estimate the filter factors, instead of using the catalog statistics:
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COLCARDF FACTOR FOR <, <=, FACTOR FOR LIKE AND
>, >= BETWEEN

>= 1/10,000 3/100,000

100,000,000

>= 1/3,000 1/10,000

10,000,000

>= 1,000,000 | 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

>=0 1/3 1/10

Figure 4: Filter Factors

The higher the cardinality of the column, the lower the predicated filter factor (fraction of rows
predicted to remain). Most of the time the estimate leans the optimizer towards an appropriate
access path. Sometimes, however, the predicated filter factor is far from reality. This is when
access path tuning is usually necessary.

Tip #6: Make numeric and date data types match

Stage 1 processing has been very strict in prior releases about processing predicate compares
where the datatype lengths vary. Prior to DB2 v7, this mismatch led to the predicate being
demoted to stage 2 processing. However, a new feature in DB2 v7 allows numeric datatypes to
be manually cast to avoid this stage 2 demotion.

ON DECIMAL(A.INTCOL, 7, 0) = B.DECICOL
ON A.INTCOL = INTEGER(B.DECICOL)

If both columns are indexed, cast the column belonging to the larger result set. If only one
column is indexed, cast the partner. A rebind is necessary to receive the promotion to Stage 1.

Tip #7: Sequence filtering from most restrictive to least
restrictive by table, by predicate type

When writing a SQL statement with multiple predicates, determine the predicate that will filter
out the most data from the result set and place that predicate at the start of the list. By
sequencing your predicates in this manner, the subsequent predicates will have less data to
filter.

The DB2 optimizer by default will categorize your predicate and process that predicate in the
condition order listed below. However, if your query presents multiple predicates that fall into
the same category, these predicates will be executed in the order that they are written. This is
why it is important to sequence your predicates, placing the predicate with the most filtering at
the top of the sequence. Eventually query rewrite will take care of this in future releases, but
today this is something to be aware of when writing your queries.
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Category Condition
Stage 1 and Indexable

=, IN (Single Value)
Range conditions

LIKE

Noncorrelated subqueries

Stage 1 and On Index (index
screening)

=, IN (Single Value)
Range conditions
LIKE

Stage 1 on data page rows that are
ineligible for prior categories

=, IN (Single Vlaue)
Range conditions
LIKE

Stage 2 on either index or data that
are ineligible for prior categories

=, IN (Single Value)
Range conditions

LIKE

Noncorrelated subqueries
Correlated subqueries

Figure 5: Predicate Filtering Sequence

The order of predicate filtering is mainly dependent on the join sequence, join method, and
index selection. The order the predicates physically appear in the statement only come into
play when there is a tie with one of the above listed categories. For example, the following
statement has a tie in the category range conditions:

WHERE A.COL2 = ‘abracadabra’
AND A.COL4 > 999
AND A.COL3 > :hvcol3
AND A.COL5 LIKE ‘9%SON’

The most restrictive condition should be listed first, so that extra processing of the second
condition can be eliminated.

Tip #8: Prune SELECT lists

Every column that is SELECTed consumes resources for processing. There are several areas
that can be examined to determine if column selection is really necessary.

Example 1:
WHERE (COLS8 = *X’)

If a SELECT contains a predicate where a column is equal to one value, that column should not
have to be retrieved for each row, the value will always be ‘X’.
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Example 2: SELECT COLA,COLB ,COLC ORDERY BY COLC

DB2 no longer requires selection of a column simply to do a sort. Therefore in this example,
COLC does not require selection if the end user does not need that value. Remove items from
the SELECT list to prevent unnecessary processing. It is no longer required to SELECT
columns used in the ORDER BY or GROUP BY clauses.

Tip #9: Limit Result Sets with Known Ends

The FETCH FIRST n» ROWS ONLY clause should be used if there are a known, maximum
number of rows that will be FETCHed from a result set. This clause limits the number of rows
returned from a result set by invoking a fast implicit close. Pages are quickly released in the
buffer pool when the nth result row has been processed. The OPTIMIZE FOR n ROWS clause
does not invoke a fast implicit close and will keep locking and fetching until the cursor is
implicitly or explicitly closed. In contrast, FETCH FIRST » ROWS ONLY will not allow the
n+1 row to be FETCHed and results in an SQLCODE = 100. Both clauses optimize the same
if n is the same.

Existence checking should be handled using:

SELECT 1
INTO :hvi

FROM TABLEX
WHERE ..... existence check ....
FETCH FIRST 1 ROW ONLY

Tip #10: Analyze and Tune Access Paths

Use EXPLAIN or tools that interpret EXPLAIN output, to verify that the access path is
appropriate for the required processing. Check the access path of the each query by binding
against production statistics in a production—like subsystem. Bufferpool, RID pool, sort pool,
and LOCKMAX thresholds should also resemble the production environment. Oversized RID
pools in the test environment will mask RID pool failures in production. RID pool failures can
occur during List Prefetch, Multiple Index Access, and Hybrid Join Type N access paths. RID
pool failures result in a full table scan.

Tune queries using a technique that will withstand future smarter optimization and query
rewrite. Typical query tuning may include using one or more of the following techniques:

-OPTIMIZE FOR n ROWS

-FETCH FIRST n ROWS ONLY

-No Operation (+0, -0, /1, *1, CONCAT ")
-ON 1=1

—-Bogus Predicates

-Table expressions with DISTINCT
-REOPT(VARS)

—Index Optimization

All these techniques impact access path selection. Compare estimated costs of multiple
scenarios to verify the success of the tuning effort.
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The goal of a tuning effort should be refined access paths and optimized index design. This is
an ongoing task that should be proactively initiated when any of the following occur:

Increases in the number of DB2 objects
Fluctuations in the size of DB2 objects
Increases in the use of dynamic SQL
Fluctuations of transaction rates
Migrations

The Solution

Quest Central for DB2 is an integrated console providing core functionality a DBA needs to
perform their daily tasks of Database Administration, Space Management, SQL Tuning and
Analysis, and Performance Diagnostic Monitoring. Quest Central for DB2 was written by
DB?2 software experts and provides rich functionality utilizing a graphical user interface. The
product supports DB2 databases running on the mainframe, Unix, Linux, and Windows. No
longer are DB2 customers required to maintain and utilize separate tools for their mainframe
and distributed DB2 systems.

The SQL Tuning component of Quest Central provides the most complete SQL tuning
environment for DB2 on the market. This environment consists of:

1. Tuning Lab — a facility where a single SQL statement can be modified multiple times,
through use of scenarios. These scenarios can then be compared to immediately
determine which SQL statement provided the most efficient access path.

2. Compare — immediately see the effect your modifications have on the performance of
your SQL. By comparing multiple scenarios, you can see the effect on the CPU,
elapsed time, I/O and many more statistics. Additionally, a compare of the data will
ensure your SQL statement is returning the same subset of data.

3. Advice — the advice provided by the SQL tuning component will detect all of the
conditions specified in this white paper and more. In addition, the SQL Tuning
component will even rewrite the SQL if applicable into a new scenario, incorporating
the advice chosen.

4. Access Path and Associated Statistics — All statistics applicable to the DB2 access path
are displayed, in context to the SQL. This takes the guesswork out of trying to
understand why a particular access plan was chosen.

Quest Central for DB2’s robust functionality can detect the above SQL tuning tips and many
more. The remainder of this white paper will demonstrate the strength and in-depth knowledge
built right into Quest Central to enhance not only your SQL, but assist with overall database
performance. Each tuning tip described above is contained right within Quest Central.
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Solution for Tip #1: Verify that the appropriate statistics

are provided

Once a SQL statement has been explained within Quest Central, the advice tab provides a full
set of advice, including the ability to detect when RUNSTATS are missing. Quest Central
always follows this type of advice up with immediate resolution. Associated with each piece of
advice is an accompanying ‘advice action.” This advice action will look to rectify a problem
detected by the advice. This will result in either a new scenario being opened with rewritten
SQL or a script being generated to facilitate an object resolution. In this example, the advice
indicates that statistics are missing and the accompanying advice action will build a script
containing the RUNSTATS command for any objects chosen in the advice action window.

SQL Tuning on qscl-DSC7 i ] 4
@ e w5 S e 7

suf? SE!Ll 'EE Arcess F'Ianl 'EgEl Plan Statisticsl ERE Plan Dependenciesl Execution Results ? Advice

El ‘ Severity: IS_ﬂ ¥ Show ohject advice | W Show childien's advice ‘ ¥ Erpand subzelacts Erﬁ Update Stats...l MNew 5cenario |
SOL
= < Saect Statoment > ey
Full Select from gqoZ0.bhatting
ull Selec
SubSelect
Advice Advice actions
2 52 - Qualiied Tables fwf QC20BATIS [QC20BATTING)
@52 Index(es] without statiztics
52 - Table(z] without statistics
53 - Parallelizm dizabled
52 - Select ™
52 - Subselect without predicates
Advice description
Mo catalog statistics have been collected for these indexes. ‘Without valid catalog statistics, the optimizer iz
forced to use default values to determine the access path. & less desirable acceszs path might result. Consider
nning RUMSTATS on these indeses.
p Original SOL |
|SQLID: jwankow |QuaIiFier: wankow |Connection: gsc1-DSC7 (DSC7) | 4

Figure 6: The SQL Tuning component identifies all objects missing statistics and can
generate the necessary command to update statistics on all objects chosen.

Additionally, Quest Central Space Management can automate the collection, maintenance and
validation of the statistics at the tablespace, table and index levels. The following example
shows the validation report for statistics of all the tablespaces in the database.
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£ Quest Central for DBZ

=10l x|
File Edit Yiew Tools Window Help
| D& s ae->=-mE YR8 (BREMNDO |
@ Exploring Tablespaces on gscl-DSCT (jwankow) -
gl chigadni2 H / yalidate Statistics on qsc1-SUBSYS-DSC? (= 3]
' chisuput( 'El Tablespace Yaldation
DSCT 5
@l JwANKDWSKI Statistics ' alidation | Object Y alidation
—Descriptior ‘W alidation Criteria
¥ Gtats in Catalog - Mot in Repository [ Mo Stats colle
EI--EB DSC7 [DSCT) ¥ Gtats in Bepositany - Mot in Catalog W Stats with diff
""" 5 Aliases 7 Stats clder than - [11/22/2001 =] :
----- £ Authorization 1D
----- &) Buferpools
@ Collections Databaze | Tablespace | Partition | Catalag Timestamp I Last Repository Timestamp I Status
----- =1 Databases GLCDEMODE DSHRFUMNC 1] - Mot Collected - - Not Collected - Mo ste
----- &} Distinct Types QCDEMODE DSMRASTAT i} -- Mot Collected - -- Mat Collected - Mo stz
..... ) Functions GQCDEMODE PLAMRTAR 1} - Mot Collected - - Mot Collected - Mo ste
_____ Indeses QCDEMODE QC205710 1] 20020513 13.57.15 - Mot Callected - Stats i
Pack GQCDEMODE QC205710 1} -- Mot Collectad - - Mot Collected - Mo st
""" § Packages GCDEMODE QC20571R a - Mot Collected - - Nat Collected - Mo ste
""" YOE_: Plaris GQCDEMODE QC205715 1} -- Mot Collected - - Mot Collected - Mo ste
----- r_@, Procedures
----- = Schemas
Q Storage Groups
@] Spnanymz
- Tahles
Triggers
- Views
&£ DSCT [DSCT) | | I

{3, Explerin.. |2/ Valid... |

Figure 7: Quest Central provides an easy to use graphical interface to facilitate the
automation of the RUNSTATS process.
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Solution for Tip #2: Promote Stage 2 & Stage 1 Predicates
if Possible

The SQL Tuning component will list all predicates and indicate whether those predicates are
‘Sargable’ or ‘Non-Sargable’. Additionally, each predicate will be checked to determine if it is
eligible for index access. This advice alone can solve response time issues and require little
effort in terms of rewriting the predicate. In the examples below, a query was identified as non-
sargable and non-indexable (Stage 2). This original query was written with a between
predicate. A new scenario was opened and the predicate was rewritten using a greater than,
less than. The compare identified the impact this query rewrite had on performance.

SOL Tuning on gscl-DSCT o ] |
R/ Rl el R A =7

suf’ SE!Ll 'EE Access F'Ianl EEl Plan Statisticsl Eﬁf.' Plan Dependenciesl Execution Results Q Advice

W Show children's advice | W Espand subzelects S Spply dvice | MNew Scenaliol

i=| | Severity: |3 = ¥ Show ohject advice
=

50L

Epr < Select Statement elect * -
from goZ0.batting
Full Select .
where 42 hetween run gty and hit_ gty
v|
SubSelect
Advice Advice actions
& 52 - Qualified Tables [T) 42 betwesn nun_gty and kit_gty

52 - Index(es) without ztatistics

52 - Tablels] without statistics

53 - Parallelism dizabled

52-Select ™

51 - Table access without index selectivity
MNon-lndexable and Mor

gable Pred

Advice description

The predicates listed are non-indexable and non-zargable. These predicates cannot be resolved by the
index, and additional processzesing must be performed to satisfy themn. The optimizer might elect to use an
index, but access will be less than optimal.

[)EJ Original SEL I

|SQLID: jwankow |QuaIiFier: jevankom |Connection: gscl-DSC7 (DS | A

Figure 8: Query that is non-indexable and non-sargable(stage 2)
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A new scenario is created and the query is rewritten using a >= and a <= on the column values.
Note the predicate is now indexable and sargable. Remember from the information above, the
predicate will now be processed by the Data Manager (Stage 1), potentially reducing the
response time of this query.

SQL Tuning on qscl-DSCT -0l x|
EEe T 5 S0P e

suf; SIJLl 'EE Access F'Ianl 'EgEI Flan Statisticsl Efg Plan Dependenciesl Execution Flesults Q Advice

= §everit_l,l:|3_ﬂ I¥ Show gbject advice | W Show children's advics | W Expand subselects | 20 Apply Advice | Hew Scenariol
50L
i < SeloctSttoment > e R
Ful Select from qoiZl.batting
LG where 42 >= run qry _I
SubSelect ar 47 = hit otoar
Advice Advice actions
& 52 - Qualified Tables [T 42 3= run_qy
52 - Index(ez] without statistics [) 42 <= hit_qty

52 - Table(z] without statistics

53 - Parallelizm dizabled

52 - Select ™

51 - Table access without index selectivity

Advice description
The predicates listed are indexable and zargable. These predicates provide the optimizer with the best
selectivity for SOL optimization,

= Driginal SEL b= Soenario #2 |M Compare Alll
|SQLID: jwankow |QuaIiFier: jrnaneoy |Connection: qscl-DSCT (DSCT) | v

Figure 9: Query is indexable and sargable (stage 1)

The compare facility can then be used to compare the performance of the between vs. the <> to
verify that indeed that the <> is more efficient, resulting in a dramatic reduction in elapsed

time.
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S0L Tuning on qsc1-DSCY

P s N 1

S I P e

@ Surnmary |5u£? SQLl ‘EE Access F'Iansl E xecution Results

=0l x|

=

Scenano name Qualifier | Connection |Plocessor cosh [ms]*l Processor cost [su) | Elapzed

Scenario #2 qec]-DSCY [DSCT) 918.00 5525.00 00018

Original SEL qac1-DSCY [DSCT) 1234.00 7429.00 0:0:0.371

K1 i
Processor cost (Miliseconds) |

Processor cost (Service units) |

Scenario #2

Scenario #2

Original S@L

Crriginal SEL

a 500 1,000 1,500 a 2,000 4,000 6,000
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Figure 10: Elapsed time cut in half
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Solution for Tip #3: SELECT only the columns needed

The SQL Tuning feature not only advises against using the SELECT *, but also provides a
timesaving feature where the product can automatically rewrite your SQL. The advice and the
accompanying advice actions will provide the ability to rewrite your SQL by simply checking
the desired columns and selecting the ‘apply advice’ button. SQL Tuning will replace the “*’
with the columns selected.

SOL Tuning on gsc1-DSCT =10l
e E eI BA

sm_) SQLl Y= Access F'Ianl EE Flan Statisticsl =5 Plan Dependenciesl Erecution Fesults (t_i} Advice

EI Severity: IS_ﬂ [¥ Show obiect advice | W Show children's advice | W Expand subselects Mew Scenario |
SOL
= Select BATTING.RECNUM , BATTING.LAHMANID , BATTING.DATE YV¥Y , i’
, BATTING.LEAGUE_ID , BATTING.GAME QTY . BATTING.AT BAT QTY
BATTING.RUMN_QTY , BATTING.HIT_QTY ., BATTING. TOTAL_BASE_QTY
BATTING.DOUBLE QTY , BATTING.TRIFLE QTY , BATTING. HOHE_RUij
« | »
Advice Advice actions
& 57 - Qualified T ables ~ || || BATTING.RECHUM i’
53 - Parallelism dizabled B BATTING. LAHMANID
f 52- Select ™ B BATTING DATE_YYYY
51 - Table access without index selectivity A BATTING. TEAM_ID
53 - Indexable and sargable predicate(z) ;I A BATTING. LEAGUE_ID ;I
Advice description
Awoid uzing "Select *' in dynamic or static SEL. Inostatic SEL, problems oceur when columng are added or
dropped from the table. Host variables in the comesponding fetch statement no longer match the retumed data,
and application errars result. In general, SAL should specify the columng required to satisfy the query.

|>'==J Original SAL DE Scenarnio #2 |M Compare Alll
|SQLID: jwanlowy |QuaIiFier: jwanloy |Connection: qscl-DSCT (DSCF) | v

Figure 11: The ‘apply advice’ feature will rewrite the SQL taking into account the advice
actions chosen.
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Solution for Tip #4: SELECT only the rows needed

The fewer rows retrieved, the faster the query will run.  With Quest Central you can compare
your original SQL against the same SQL statement selecting fewer rows. Using multiple
scenarios and utilizing the compare feature, comparing those scenarios immediately displays
the performance impact of making this change. In the following example a join of two tables
results in a significant result set. By adding a ‘Fetch First 1 Row Only’, the execution times
were reduced significantly.

SQL Tuning on qsc1-DSCT =10l x|

BEE Tl |G F e 7

B Summary mf’ SGLl %= Access F'Iansl Execution Results

Scenano name L ualifier I Connection I Processor cost [ms]*l Processor cost [su) I Elapsed
Original SEL gsc1-DSC7 [DSCT) 361.00 217300 (0:0:0.30°
Scenario #2 gec1-DSC7 [DSCT) 361.00 217300 0:0:0.031
4 -l

[Processor cost (Miliseconds) | [Processor cost (Service units) |

27300 ]

Qriginal QL -~ 7| 361.00 Criginal S@L

Scenario #2 - 361.00 Scenario #2

a 100 200 300 400 o 1,000 2,000

Original SGL - | 301.00

Scenario #2

DE DriginaISQLl DEJ Scenanio 2 M Compare All |

[T 4

Figure 12: A select statement was modified to reduce the number of rows, the compare
identifies the performance benefits
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Solution for Tip #5: Use constants and literals if the values
will not change in the next 3 years (for static queries)

In this example let’s run a test against DB2 running on a Win2K platform. When using host
variables, the DB2 optimizer cannot predict the value used for the predicate filtering. Without
this value, DB2 will default and use the default filter factors listed above. Quest Central SQL
Tuning will always display the filter factor to help understand how many rows will be filtered.

RI=F3
e Q@SSP e &
5.,,:? SaL | %= Access Plan #E| Plan Statistics =35 Plan Dependencies | E=ecution Hesultsl Q Advicel
Step | Operation |Dbiect name |Total cost |I.n"D |CF'U |Filst (]
1 Table access ful DB2ADMIMN.BATTING 773475 15951.00 183027104.00 2524
2 D ata iz sorted 14427 08 2214.00 243158416.00 | 1442708
3 Sorted table data scan 155807.99 2477.00 305EE2050.00 | 14505.51
4 [ ata operation complete 15607.99 2477.00 0566202000 | 145805.61
* 5
Step | Description Arguments  Predicates | Eolumnsl
1 All mu_\ls in the .table will_ be examined to zatisfy the guery Text |Fi|ter factor I Flam ardles)
2 Data is sorted in specified order (-7 < 0T HOME_RUN_GTY] ke SARG
3 All rows in the sorted table will be examined to satisfy the query - -
4 The data operation requested is complete
Filter factor used when host
variables are present
g | e [ _>|

Figure 13: Quest Central displays filter factor for every predicate.
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Solution for Tip #6: Make numeric and date data types

match

This particular SQL problem can be the most subtle and difficult problem to detect, particularly
when host variables are used. The explain may indicate that index access will be used, but
upon execution the query will resort to a tablespace scan. This is often the case when
predicates are comparing the values of two items and those two items contain a mismatch in the
data type. Quest Central SQL Tuning will identify this situation in the advice section. In
addition, the Database Administration component can alter the column, even if that alter is not
supported by native DDL (by unloading the data, dropping the table, reloading the data, and
rebuilding dependencies).

SOL Tuning on gscl-DSCY
BEgen QP00 F e £7

suc? SGLl 'EE Apcess F'Ianl EE Flan Statisticsl EKE Flan Dependenciesl Execution Results Q Advice |

El ‘ Severity: IS_j

[V Show object advice | W Show children's advice | [V Expand subselects S Apply Advice | ew Scenariol

SOL
> < Select Statement SELECT 2C20.ALLSTARS.RECNUM , QC2Z0.ALLSTARS.TEAM ID , QCz0. .n.LLsil
FulSalect , QCZ0.TEAMS.RECHNUM | QC20.TEAM3I.DATE_YYYY , QCZ0.TEAM3I.FO3
S ELLE [ OCR0.TRAMS . TEAM Th . OC?0. TREAMS . GLME PT.nVFT OTY . 0Czn. TR
4 3
SubSelect Il
Advice Advice actions
& 52 - Qualiied Tables (1) OC20. ALLSTARS . LEAGUE_ID = QC20. TEAMS
53 - Parallelism dizabled
53 - Indexable and zargable predicate(s)
52 - Subszelect without selectivity predicates
52 - |dentified join predicates
- Predi ata type fi P | | ﬂ
Advice description
The join predicates list have mismatched data types, resulting, in additional proceszing overhead,
p Driginal SAL |
[SoLID: wanKoWw  [Qualifier: JWANKOW  [Connection: gsci-DSCF (DSC7) | 4

Figure 14: Quest Central will identify predicate mismatches.
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Solution for Tip #7: Sequence filtering from most

restrictive to least restrictive by table, by predicate type
SQL Tuning is designed to allow testing of these types of conditions to determine the
appropriate sequence.

Example 1:
SELECT * FROM batting
WHERE run_qty > 2
AND hit_qgty > 10

This SQL statement was brought into the tool and placed in the original SQL tab. The column
hit gty provides better filtering than the run_qty predicate. A new scenario was created and the
predicates where sequenced with hit_qty predicate listed first.

SOL Tuning on qscl-DSCT

By & 2 - | RS S P b

B Summary suf) SQLl Y= Aooess F'Iansl E zecution Hesultsl

Scenarno name Qualifier | Connection | Frocessor cost ms]Al Processor cost [zu) | Elapz
Original SEL qzc1-DSC7 [DSCT) 3923.00 2363200 000
Scenario #2 qec1-DSCT [DSCY) 3923.00 Z3R32.00 0:0:0.
| 2

| Processor cost (Miliseconds) |

Crigginal SaEL

Scenario #2

-[3823.00
~-[3923.00

u
0

:
1,000

:
2,000

3000 4,000 5,000

Original S@L

Scenario #2

| Processor cost (Service units) |
T T

T 2563200
S| 2383200

:
10,000

:
20,000

:
30,000

[Elapsed time (Miliseconds) |
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|>'==ﬂ' Original SQLl |>'==J Scenarno #2 M Carnpare Al |

[T

Figure 15: Comparing the different predicate orders verifies the performance

improvement.
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Solution for Tip #8: Prune SELECT lists

Selecting more columns than necessary incurs cost when returning that data back to the end
user. By using the scenario feature of SQL Tuning, you can modify the original SQL statement
to remove unnecessary columns and perform a cost comparison to determine the impact of
removing the additional columns. In the example below, a SQL statement was modified to
reduce the number of columns being returned. The savings between the original SQL statement
and the modified statement was about 60%. This type of savings can have a huge impact on
large databases.

SOL Tuning on qscl-DSCF o ] 4
o @ (5 o 3 @RS F e 3
M Surmnrnary 5ut) SE!Ll "E Access F'Iansl Execution Resulks
Scenano name Cualifier |Connection |Plocessol cost [ms]‘l Processor cost [zu) |EIaE$ed
Scenario #2 qsc1-DSC7 [DSCY) £81.00 4101.00 00014
Original 5GL gzc1-DSCF [DSCT) 318.00 5525.00 0:0:0.40
4 2
[Processor cost (Milizeconds | [Processor cost (Service units) |

~[aamon]-

--[5525.00

Scenario #2 Scenario #2

COrriginal SaEl Original Sl

Scenario #2

Crriginal SaL

T T T T T T T
1} a0 100 150 200 240 300 330 400

DE"' DriginaISQLl DE"‘ Seenario #2 i Compare Al |

[T 4
Figure 17: Compare of a SELECT * and a SELECT of specific columns
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Solution for Tip #9: Limit Result Sets with Known Ends
To determine the impact adding the ‘FETCH FIRST n ROWS ONLY’ clause will have on your
SQL statement, you can bring your original SQL statement into the SQL Tuning component.
Create a new scenario and include the ‘FETCH FIRST n» ROWS ONLY” clause. A compare
will indicate the cost savings gained by adding this clause.

SOL Tuning on gsd1-DSD7 -0l x|
G & B - 5 |6 5| & e F e <3
B Surnmany sm!) SQLl Y= Access F'Iansl Execution Hesultsl

Scenario name [ ualifier |Eonneclion | Proceszar cost [ms) 4| Processzar cost [zu) |Elaps
Original SHL qed1-D5D7 [DSDT) 147846.00 830634.00 0:0:0.
Scenario 2 qzd1-DSD7 [DSDT) 147846.00 890634.00 0:0:0.
| i

[Processor cost (Miliseconds) |

Criginal Sl

[ 147,545.00
-~ [147 B46.00

. .
150000 200,000

Scenario #2

.
100,000

.
o 50,000

Criginal Sl

Scenario #2

[Processor cost (Service units) |
-

- (89063400

- [(890,634.00

T
0 =00,000
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1,000,000

[Elspsed time_(Miliseconds) |
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- |130.00

T T
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T
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T
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[)E:J DriginaISE!Ll |>'==ﬂ' Scenario #2 M Carmpare Al |

[T

4

Figure 17: Comparison of the same SQL statement with the ‘Fetch for 1 row only’ clause

included
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Solution for Tip #10: Analyze and Tune Access Paths

The Access Path tab found within SQL Tuning provides a comprehensive display of your
access path. The access path automatically highlights the first step to be executed and the ‘next
step” button will highlight the next step, walking you through each step of the access plan.

SQL Tuning on gscl-DSC7 -0l x|

NS el W e 23
s SOL 'z Access Plan | g Plan Statisticsl =35 Plan Dependenciesl Execution Hesultsl » .-’-‘u:lvicel

|+l £ =8 2 B 6 =

EF [&] Data operation complete (3888.00) Object name |T_l,lpe |H0ws IF'ages
7E— (3 End of Query Block 1 QC20BATTING Table 7851 1827
BB g Mested loop join DC20.FIELDING Table 59284 BE7

5B %l Datais soted
4B— £33 Fetch table data QC20.FIELDING
IE— =& Matching index scan QC20.FIELDIK LI—I —'I
2B %l Data iz sored

Index name |T_l,lpe IUnique rule ILeaf II
[ 1
1 +E Table acoess full AC20BAT OC20EBATIN Tope2  Duplicates 17
K| i
Column name IData type IUser tupe IForeign il
RECHUM INTEGER (4] No
LaHMaANID WARCHAR [12) Mo 5

a | _’I DATE ™y ShALLIMT [2] Mo
TEAK M WARCHAR (71 [ C: hd
Al rows in the table will be examined to satisfy the query 4 | I 3

DE"‘ Original SAL I

[SOLID: wankow  [Qualifier: IWANKOW  |[Connection: qscl-DSC7 (DSC7) | 4

Figure 19: Quest Central’s comprehensive display provides access path and associated
objects highlighting tables, indexes, and columns involved in the access path step.

Summary

This was the minimum list of checks that a SELECT statement should go through prior to being
allowed in any production DB2 for OS/390 and z/0S Version 7 environment. They are derived
from current knowledge of the components that process a query within DB2. This list will
change as each release of DB2 becomes more sophisticated. Tools can assist in checking
adherence to many of these recommendations.
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