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New Features Summary

The following summarizes the top new features of DB Optimizer 2.0

Index Analysis: Detailed index analysis is now available in the SQL Tuner for all supported platforms in DB
Optimizer. The color-coded Index Analysis feature highlights missing indexes as well as shows which indexes are
used and which are not used in the execution path. The Index Analysis feature highlights issues where the
database optimizer might not be using the preferred indexes. DB Optimizer also lists indexes on the tables that
do not have fields in the WHERE clause helping determine if adding an additional predicate in the WHERE
clause might make use of an existing index.

Visual SQL Tuning: DB Optimizer can now parse an SQL query and analyze the indexes and constraints on the
tables in the query and display the query in graphical format on the Analysis tab. The Visual SQL Tuning (VST)
diagram, which can be displayed in either Summary Mode or Detail Mode, helps developers, designers and
DBAs see flaws in the schema design such as Cartesians joins, implied Cartesians joins and many-to-many
relationships. The VST diagram also helps the user to quickly understand the components of an SQL query, thus
accelerating trouble-shooting and analysis.

Expanding Views in the VST Diagram: View and sub-views can now be expanded to show the contents within
them, including the tables and the indexes on those tables. Views can now be expanded in both the Visual SQL
Tuning diagram.

Profiling Details: Profiling Details of the SQL Profiler have been expanded to show Session Details for Sybase,
and SQL Server and the SQL that ran in the selected session for Sybase, SQL Server, and DB2.

Details of Top New Features

The following topics describe in detail the top new features of this release.

Index Analysis
Visual SQL Tuning

Expanding Views in the VST Diagram

Profiling Details

Index Analysis

This section is comprised of the following topics:

Overview

Implementing Index Analysis Recommendations

Overview

Detailed index analysis is now available for all supported platforms in DB Optimizer. Index analysis is started when
you either generate cases with Perform detail analysis selected on the Overview tab, or when you click the
Analysis tab. If any columns referenced in the WHERE clause of the tuning candidate are not the first column of an
index, tuning will recommend that you create an index on that column.



The color-coded Index Analysis feature highlights missing indexes as well as shows which indexes are used and
which are not used in the default execution path. The Index Analysis feature highlights issues where the database
optimizer might not be using the preferred indexes. DB Optimizer also lists indexes on the tables that do not have
fields in the WHERE clause helping the designer to see if adding an additional predicate in the WHERE clause might
make use of an existing index.

The layout of the Index Analysis tab shows the SQL text and Visual SQL Tuning (VST) diagram on the top, and the
indexes on the tables in the query below.
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The Analysis tab has four important components as depicted in the previous illustration:
1 Statement selector, if there are multiple statements in the tuning set.
2 Statement text for selected statement.
3 Graphical diagram of the SQL statement.
4

Index analysis of the SQL statement. For the Oracle platform, there are several other tabs available, including
Table Statistics, Column Statistics And Histograms, and Outlines.

The text, diagram, and analysis sections can be resized or expanded to take up the whole page.



The Index Analysis tab suggests missing indexes, indicates which indexes are used in the execution path and lists all
indexes that exist on all the tables in the query. Indexes on the table are listed on the Index Analysis tab and color
coded as follows:

Text Color Interpretation

Index is used in the query

Index is usable but not used in the current execution path.

This index is missing. DB Optimizer recommends that you create this index.

This index exists on the table but not usable in this query as it is written.

From the example illustrated above, we can see the following:

SELECT *
FROM
client_transaction ct,
client c
WHERE
ct._transaction_status = c.client_marital_status AND
c.client_first_name = "Brad”

Since there is no index on CLIENT.CLIENT_FIRST_NAME and there are 5600 records in CLIENT, DB Optimizer
proposes creating an index:

In the Collect and Create Indexes table, orange-highlighted entries indicate missing indexes that DB Optimizer
recommends be created to improve performance. Clicking on that index, as shown in the illustration that follows,
displays text to the right outlining the rational behind this recommendation.
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Visual SQL Tuning

DB Optimizer can now parse an SQL query and analyze the indexes and constraints on the tables in the query and
display the query in graphical format on the Analysis tab. The Visual SQL Tuning (VST) diagram, which can be
displayed in either Summary Mode or Detail Mode, helps developers, designers and DBAs see flaws in the schema
design such as Cartesians joins, implied Cartesians joins and many-to-many relationships. The VST diagram also
helps the user to more quickly understand the components of an SQL query, thus accelerating trouble-shooting and
analysis.

This section is comprised of the following topics:
¢ Changing Diagram Detail Display
« Interpreting the VST Diagram Graphics

« Implementing Index Analysis Recommendations

Changing Diagram Detail Display

This section is comprised of the following topics:

« Viewing the VST Diagram in Summary Mode

« Viewing the VST Diagram in Detail Mode

« Changing Detail Level for a Specific Table
« Viewing All Table Fields

» Viewing Diagram Object SQL

* Expanding Views in the VST Diagram




Viewing the VST Diagram in Summary Mode

By default the diagram displays Summary Mode, showing only table names and joins, as seen in the following

illustration.
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Viewing the VST Diagram in Detail Mode

By default, the VST diagram displays in Summary Mode, but by clicking the Detail Mode/Summary Mode switch
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additional details of the tables display, including table columns and indexes:
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Changing Detail Level for a Specific Table

You can also switch between Summary Mode and Detail Mode for a specific table or view, by double-clicking the
object name.

Viewing All Table Fields

Only fields that are used in the WHERE clause are displayed in detail mode; however, all fields in the table can be

seen in a pop-up window when you hover the mouse over the table. The illustration below shows the pop-up window
that appears when hovering over the CLIENT (c) table.
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Viewing Diagram Object SQL

Hovering the mouse over the table name, field,
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or index displays the SQL required to create that object.
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Hovering over the join between two tables displays the relationship between the two tables.
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Expanding Views in the VST Diagram

If there are views in the Visual SQL Tuning diagram, they can be expanded by right clicking the view name and
choosing Expand View:

For example, the following is the default layout from query join table CLIENT (c) to view TRANSACTIONS (t):
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Right click on the view, TRANSACTION (t) and choose Expand View
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Now we can see the objects in the view:
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We can further expand the sub-view within the original view:

-

&3 TRANSACTIONS (1)
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The following is an example of view expansion along with the Explain Plan to the left.

Notice in the view expansion a list of all the indexes on all the underlying tables in the views and sub views and which
of those indexes is used in the default execution plan.
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Interpreting the VST Diagram Graphics

This section will help you understand the following graphic usages:

e |cons

¢ Colors

¢ Connecting Lines/Joins

Icons
The following describes the icons used in tables displayed in Detail Mode.

Table Icon Description
Table Name
e= Field
ﬁ% Field with a filter, used in the WHERE clause
Index
ﬁ,&« Primary Key

Colors

The color of the index entries in the Collect and Create Indexes table is interpreted as follows:

Text Color Interpretation

Index is used in the query.

Index is usable but not used by the current execution path.

This index is missing. DB Optimizer recommends that you create this index.

This index exists on the table but not usable in this query as it is written.

Connecting Lines/Joins

Joins are represented with connecting lines between nodes. You can move tables in the diagram by clicking and
dragging them to the desired location. The position of the connecting lines is automatically adjusted. The following
describes when a particular type of connecting line is used and the default positioning of the line.

Connecting Lines | When used

+—+ One-to-One Join relationships are graphed horizontally using blue lines.
Zo—t One-to-Many Join relationships are graphed with the many table above the one table.

_ Cartesian Join shows the table highlighted in red with no connectors to indicate that it is joined in
EH

via a Cartesian join.




Connecting Lines | When used

e Many-to-Many Join relationships are connected by a red line and the relative location is not
restricted.

One-to-One Join
If two tables are joined on their primary key, such as:

SELECT COUNT (*)
FROM
investment_type it,
office_location ol
WHERE investment_type_id = office_location_id;

Then graphically, these would be laid out side-by-side, with a one-to-one connector:

| E INVESTMENT _T¥PE H—+ E3 OFFICE_LOCATION

One-to-Many Join
This is the default positioning of a one-to-many relationship, where INVESTMENT_TYPE is the master table and
INVESTMENT is the details table.

IMVESTMENT

| & mwesvenT _TveE|




The following is an example of a query that consists of only many-to-one joins, which is more typical:

SELECT

ct.action,
c.client_id,
i.investment_unit,
it.investment_type_name

FROM
client_transaction ct,
client c,
investment_type it,
investment i

WHERE
ct.client_id = c.client_id AND
ct.investment_id = i.investment_id AND
i.investment_type id = it.investment_type id and
client_transaction_id=1

| B CLIENT TRANSACTION |

| & cLenT| | B mwvesTMENT |

| E INVESTMENT TYPE |

Cartesian Join
A Cartesian join is described in the following example where the query is missing join criteria on the table
INVESTMENT:

SELECT
A.BROKER_ID BROKER_ID,
A.BROKER_LAST_NAME BROKER_LAST NAME,
A.BROKER_FIRST_NAME BROKER_FIRST_NAME,
A.YEARS_WITH_FTRM YEARS WITH_FIRM,
C.OFFICE_NAME OFFICE_NAVE,

SUM (B.BROKER_COMMISSION) TOTAL_COMMISSIONS
FROM

BROKER A,

CLIENT_TRANSACTION B,

OFFICE_LOCATION C,

INVESTMENT 1
WHERE

A.BROKER_ID = B.BROKER_ID AND

A.OFFICE_LOCATION_ID = C.OFFICE_LOCATION_ID
GROUP BY

A.BROKER_ID,

A.BROKER_LAST_NAME,

A.BROKER_FIRST_NAME,

A.YEARS_WITH_FTRM,

C.OFFICE_NAME;



Graphically, this looks like:

| E CLIENT_TRANSACTION |

[ E9 oFFice_LocaTion|

INVESTMENT is highlighted in red with no connectors to indicate that it is joined in via a Cartesian join.

Possible missing join conditions are displayed in the Overview tab under Generated Cases in the transformations
area. DB Optimize recommends that you create these joins.
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NOTE: Transformations are highlighted in yellow.

Implied Cartesian Join
If there are different details for a master without other criteria then a Cartesian-type join is created:

SELECT *

FROM
investment i,
broker b,
client c

WHERE
b.manager_id=c.client_id and
i.investment_type_id=c.client_id;



| EZ BROKER | | & mvesTveNT

The result set of BROKER to CLIENT will be multiplied by the result set of INVESTMENT to CLIENT.

Many-to-Many Join
If there is no unique index at either end of a join then it can be assumed that in some or all cases the join is
many-to-many; there are no constraints preventing a many-to-many join. For example, examine the following query:

SELECT *
FROM
client_transaction ct,
client c
WHERE
ct_transaction_status=c.client_marital_status;

There is no unique index on either of the fields being joined so the optimizer assumes this is a many-to-many join and
the relationship is displayed graphically as:

| E cLEnT TRANSACTION |
7

If one of the fields is unique, then the index should be declared as such to help the optimizer.

Implementing Index Analysis Recommendations

Once you have added tuning candidates to a tuning job, DB Optimizer can analyze the effectiveness of the indexes in
the database and recommend the creation of new indexes where the new indexes can increase performance.



In the Collect and create indexes table, any indexes DB Optimizer recommends you create are marked in orange.
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To accept the suggestion and have tuning automatically generate an index:
1 For any recommended index, click the checkbox to the left of the index.

Optionally, modify the Index type by clicking in the Index Type column and then selecting a type from the list.

2 Click the Create Indexes button.

The Index Analysis dialog appears.

3 To view the index SQL in an editor for later implementation, click the statement and then click Open in a SQL
editor.

4 To run the index SQL and create the index on the selected database, click Execute.



Profiling Details

Profiling Details of the SQL Profiler have been expanded to show Session Details for Sybase, and SQL Server and the
SQL that ran in the selected session for Sybase, SQL Server, and DB2.

To view session details:

1 Inthe Profile Session area of the SQL Profiler, click anywhere in the row of an application that ran during the
profiling session.

2 Inthe Profiling Details area, click the Session Details tab.

Details of the session are displayed.
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To view session SQL:
1 Inthe Profile Session area of the SQL Profiler, click anywhere in the row of an application that ran during the
profiling session.

2 Inthe Profiling Details area, click the SQL tab.

The SQL for the application that selected displays.

(5 *Unkitled Tuning Job | 2] *Untitled Tuning Job (2] *Unktled Turing Jeb | 1] *TORLABSQLOO_L_#2 £ 5] #Unkiled Turing

Gu TORLABSQLOO_1_#2 ~ Filter by: | -Mone- v
Profile Session
2 BCPU [Lock OMemory [Bufter B
z
=
o
2o : - - - - | |
g u‘?""q@ -:ﬁ“‘@ a%“”’hﬁ #-“‘3@ qﬁ-““pﬂ u‘”—"'ﬁ@ u‘”—""a@ :ﬁ‘““ﬁ @!-“‘“pﬁ ﬁ!-“qﬁa

ZZ Cverview | sal S0L |{9 Events ECI Sessions
User Hame Application SPID Atve (%) < | Hosthame | HostProcessID | et Address |
Eml:larcal:ls ptl'nlzar S [ 100,00 TOLIFINMEYOL 472 000000000000

Exun.tl:lr MMadule s5 [l 12,50 TORLABDEMOOL O0DCE2R592 136

(@ Prefiing Details 33 e

Session: 55_2009-09-30 09:40:34.940 (5a / Executor Module)

Z2 =ascion Details | = '5QL| 5a] E\Huts|

Shatements CPU Fiesical I r-"ﬂm:\ryl.:lane

-'-:;_"-' SELECT IISER_MAMEC, uid), OBIECT _MAME{C.id),C...E C.prec ERD, C.scals, T.nams, C.oolid,

TIP:  From the SQL tab you can easily tune a statement by right-clicking a statement on the SQL tab
to initiate the tuner, which then opens with the selected statement in the Ad hoc SQL tab of the

Tuner Input.
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