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After this presentation, you will be able to:

m  Use several EXPLAIN commands to analyze SQL queries
= Understand and interpret the EXPLAIN output
»  Understand the usage of SQL strategies of the single table optimizer
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Goals of Optimization

Goal: Minimizing resource-consumption like
CPU-time
1/0-load
Memory
Disk space

SQL Commands affected by optimization
SELECT
UPDATE
DELETE
INSERT/SELECT
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SQL Optimizer is a part of the kernel of the database system. It analyzes SQL queries
and selects the best search strategy for accessing the data. You can specify the
search condition in the SQL statement in the WHERE clause or via the join condition.

Goals of Optimization:

An SQL performance analysis involves the identification, analysis, and optimization of
SQL statements that are responsible for the highest load as regards 1/O at the
database level. These statements are also called "processing-intensive SQL
statements".

Regular analysis and optimization of expensive SQL statements provides THE most
important basis for high-performance system operation. Resource-intensive SQL
statements are directly responsible for increased 1/0O and CPU activities, and
therefore result in a poor data cache hit ratio.

More information can be found in SAP note 819324: FAQ SAP MaxDB SQL
Optimization




Cost-based Optimizer

Cost-based optimizer
Search strategy is determined via
current column content (values)
available indexes
estimated count of (page) accesses
,Lowest cost’ strategy will be used.
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Cost-based optimizers determine the best search strategy with the help of information
about the size of the table and values within the table columns.

A cost-benefit plan is created for the various access options. The best strategy is
chosen to execute the command depending on the values sent in the WHERE
condition. Therefore, the eventual search strategy can only be determined at the time
of execution.

MaxDB supports cost-based optimizers.

Before the optimization Query Rewrite checks if the statement can be rewritten in a
reasonable way. This check and conversion is done rule-based.




Which condition will be evaluated ?

Single table SELECT

Column = value

Column <, <=, >=, > value

Column BETWEEN value AND value
Column IN ( value, value, ... )

Column LIKE string value (including %,?,...)
Column = (ANY) <subquery>

Column IN <subquery>
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What is a selection or also called search condition?

Selection conditions ( search conditions) are specified in the WHERE part of the SQL statement. Within
the framework of a selection condition, a column is compared with one or several actual values (for
example, "MANDT = :A0", "BDAT greater than '20050821' *).

Search conditions used by the optimizer to determine the optimal search strategy are:

=

Equality conditions

>

Range conditions
IN conditions
LIKE conditions

> >

The best strategy is chosen by the optimizer. The basis of decision making are the cost for each
evaluated strategy.

The SQL Optimizer also converts conditions under certain circumstances. If a single value is specified
in an IN condition multiple times, the condition is converted into an equality condition.




Introduction into SQL Optimization
SAPd
SELECT * FROM zztele WHERE STR = ,Wexstr*

NAME VORNAME STR NR PLZ ORT CODE  ADDINFO

A-J de Groot Hugo Dummy 1 10000 Berlin Growth Mkt-Sapier
A-J de Groot Hugo Dummyl 2 10001 Berlin Growth Mkt-Sapier
A-J de Groot Hugo Dummy?2 3 10002 Growth Mkt-Sapier
A-J de Groot Hugo Dummy3 4 10003 Growth Mkt-Sapier
A-J de Groot Hugo Dummy4 5 10004 Growth Mkt-Sapier
A-J de Groot Hugo Wexstr 6 10005 Berlin Growth Mkt-Sapier
AS. Raghavendra Dummy 7 10006 Development India
AS. Raghavendra Dummyl 8 10007 Development India
AS. Raghavendra Dummy?2 9 10008 Berlin Development India
AS. Raghavendra Dummy3 10 10009 Development India
AS. Raghavendra Dummy4 11 10010 Development India
AS. Raghavendra Wexstr 12 10011 Development India
ABABSA Monia Dummv . 13 10012 GESTION INDUSTR

To fullfill the qualification (WHERE STR

each record can be compared with the qualification.

To minimize the costs the optimizer tries to reduce the area on the table which has to
be read to check the qualification and deliver the result.

If the table is sorted by the columns of the qualification, binary search is possible. An
area can be found, which includes all the requested result (START and STOP key).
You can sort the table by a single column or several columns.

These kind of sorts are called Index. A special kind of index is the primary key.



Primary and Secondary keys (indexes)

Primary key
The primary key is stored in the data tree (clustered)
No separate tree for primary key !
Parts of the primary keys are used as separator in B*trees
The records are stored in primary key order

Secondary key (index)
Construction of a separate B*tree for the secondary key values

A secondary key does not contain physical addresses pointing to the base data but
logical addresses in terms of primary keys
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Each database table has a primary key (primary index). The primary key is either defined by the user or
generated by the system. A user-defined primary key can consist of one or more columns. The primary
key must have a unique value for each table row.

The MaxDB primary key is a UNIQUE index that is implemented directly on the data tree. The data is
sorted by the primary key.

A separate B* tree is created for a secondary key (or index). The secondary key (index) contains no
physical addresses on the data tree, instead it contains logical addresses in the form of primary keys.
An index is a database object that can be created for an individual column or a series of columns in a
database table.

The data of the secondary index is sorted by the index column(s).

You can create an index to speed up the search for database records in a table. In technical terms,
indexes are data structures (consisting of one or more primary key lists), which store parts of the data
of a table in a separate B* tree structure. This storage sorts the data according to the inverting key
fields (index columns). Due to this type of storage, the table data can be accessed faster using the
indexed columns.

For more information about indexes use SAP note 928037 FAQ SAP MaxDB Indexes




In this session, we use the table ZZTELE with approx. 115,000 records for the examples. The primary
key is defined on the columns NAME,VORNAME,STR

The uniqueness of the primary key ensures that we only have one entry with the same name, first
name and street.The records of the table are sorted in key sequence i name, first name, street

You can get the table and the primary key definition with the following SQL statement:
6HOHFW IURP GRPDLQ FROXPQV ZKHUH WDEOHQDPH pu==7(/(1



