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In This Introduction

This Introduction provides an overview of the information in this document
and describes the conventions it uses.

About This Guide

This guide describes the Informix Vista aggregate navigation and advisory
system. Illustrates how Vista improves the performance of queries by
automatically rewriting queries using aggregates, describes how the Advisor
recommends the best set of aggregates based on data collected daily, and
shows how the system operates in a versioned environment.

Types of Users

This guide is written for the following users:

Database administrators
Database-application programmers
Database architects

Database designers

Database developers

Performance engineers
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Software Dependencies
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This guide assumes that you have the following background:

= A working knowledge of your computer, your operating system,
and the utilities that your operating system provides

= Some experience working with relational databases or exposure to
database concepts

= Some experience with computer programming

= Some experience with database server administration, operating-
system administration, or network administration

Software Dependencies

This guide assumes that you are using Informix Red Brick Decision Server,
Version 6.0, as your database server.

Red Brick Decision Server includes the Aroma database, which contains sales
data about a fictitious coffee and tea company. The database tracks daily
retail sales in stores owned by the Aroma Coffee and Tea Company. The
dimensional model for this database consists of a fact table and its
dimensions.

For information about how to create and populate the demonstration
database, see the Administrator’s Guide. For a description of the database and
its contents, see the SQL Self-Study Guide.

The scripts that you use to install the demonstration database reside in the
redbrick_dir/sample_input directory, where redbrick_dir is the Red Brick
Decision Server directory on your system.
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New Features

New Features

The following section describes new database server features relevant to this
document. For a comprehensive list of new features, see the release notes.

Informix Red Brick JDBC Driver, which allows Java programs to
access database management systems

Support for the VARCHAR (variable-length character) data type
Performance improvement to DELETE and UPDATE operations
Enhancements to BREAK BY and RESET BY functionality

Ability to freeze a versioned database at one revision for user queries
but allow update activities to continue generating new revisions

Versioned invalidation of views in Vista

Documentation Conventions

Informix Red Brick documentation uses the following notation and syntax
conventions:

Computer input and output, including commands, code, and
examples, appear in Courier.

Information that you enter or that is being emphasized in an example
appears in Courier bold  to help you distinguish it from other text.

Filenames, system-level commands, and variables appear in italic or
Courier italic , depending on the context.

Document titles always appear in Palatino italic.

Names of database tables and columns are capitalized (Sales table,
Dollars column). Names of system tables and columns are in all
uppercase (RBW_INDEXES table, TNAME column).

Introduction 5
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6

Syntax Notation

This guide uses the following conventions to describe the syntax of
operating-system commands.

Command Element  Example Convention

Values and table_name Items that you replace with an appropriate

parameters name, value, or expression are in italic type
style.

Optional items [ 1 Optional items are enclosed by square
brackets. Do not type the brackets.

Choices ONE |TWO  Choices are separated by vertical lines; choose
one if desired.

Required choices {ONE |TWO} Required choices are enclosed in braces;
choose one. Do not type the braces.

Default values ONE|TWO  Default values are underlined, except in
graphics where they are in bold type style.

Repeating items name, ... Items that can be repeated are followed by a
comma and an ellipsis. Separate the items
with commas.

Language 0. Parentheses, commas, semicolons, and

elements periods are language elements. Use them

exactly as shown.
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Syntax Diagrams

Syntax Diagrams

This guide uses diagrams built with the following components to describe
the syntax for statements and all commands other than system-level
commands.

Component Meaning

> Statement begins.

v

Statement syntax continues on next line. Syntax
elements other than complete statements end with
this symbol.

A 4

Statement continues from previous line. Syntax
elements other than complete statements begin
with this symbol.

Statement ends.

v
A

SELECT—— Required item in statement.

Optional item.
I— DISTINCT J

——DBATO — Required item with choice. One and only one item
_ CONNECT TO — must be present.
L SELECT ON —
Optional item with choice. If a default value exists,
ASC it is printed in bold.
DESC
¢ ' Optional items. Several items are allowed; a
comma must precede each repetition.
ASC
DESC
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Syntax Diagrams

The preceding syntax elements are combined to form a diagram as follows.

»— REORG — tfable_name

L INDEX — (£ index_’name ]— )J

A\ 4

L L |
RECALCULATE RANGES OPTIMIZE _E ON
OFF

Complex syntax diagrams such as the one for the following statement are
repeated as point-of-reference aids for the detailed diagrams of their compo-
nents. Point-of-reference diagrams are indicated by their shadowed corners,
gray lines, and reduced size.

LOAD INPUT_CLAUSE
DATA FORMAT_CLAUSE DISCARD_CLAUSE

TABLE_CLAUSE ;
optimize_clause segment_clause criteria_clause comment_clause

The point-of-reference diagram is then followed by an expanded diagram of
the shaded portion—in this case, the INPUT_CLAUSE.

INPUTFILE filename |_ J »
INDDN J_——L J TAPE DEVICE —'DEVICE_NAME''
( 'FILENAME' )
|— START RECORD — START_ROW J |— STOP RECORD —  stop_row J

8 Informix Vista User's Guide



Keywords and Punctuation

Keywords and Punctuation

Keywords are words reserved for statements and all commands except
system-level commands. When a keyword appears in a syntax diagram, it is
shown in uppercase characters. You can write a keyword in uppercase or
lowercase characters, but you must spell the keyword exactly as it appears in
the syntax diagram.

Any punctuation that occurs in a syntax diagram must also be included in
your statements and commands exactly as shown in the diagram.

Identifiers and Names

Variables serve as placeholders for identifiers and names in the syntax
diagrams and examples. You can replace a variable with an arbitrary name,
identifier, or literal, depending on the context. Variables are also used to
represent complex syntax elements that are expanded in additional syntax
diagrams. When a variable appears in a syntax diagram, an example, or text,
it is shown in lowercase italic.

The following syntax diagram uses variables to illustrate the general form of
a simple SELECT statement.

»— SELECT

column_name FROM table_name —p»<«

When you write a SELECT statement of this form, you replace the variables
column_name and table_name with the name of a specific column and table.

Introduction 9
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Icon Conventions

Throughout the documentation, you will find text that is identified by
comment icons. Comment icons identify three types of information, as the
following table describes. This information always appears in italics.

Icon Label Description

Warning: Identifies paragraphs that contain vital instructions,
‘m cautions, or critical information

Important: Identifies paragraphs that contain significant
:> information about the feature or operation that is
being described

Tip: Identifies paragraphs that offer additional details or

shortcuts for the functionality that is being described

Customer Support

Please review the following information before contacting Informix
Customer Support.

If you have technical questions about Informix Red Brick Decision Server but
cannot find the answer in the appropriate document, contact Informix
Customer Support as follows:

Telephone 1-800-274-8184 or 1-913-492-2086
(7 A.M. to 7 P.M. CST, Monday through Friday)

Internet access http://www.informix.com/techinfo
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New Cases

For nontechnical questions about Red Brick Decision Server, contact
Informix Customer Support as follows:

Telephone 1-800-274-8184

(7 A.M. to 7 P.M. CST, Monday through Friday)

Internet access http://www.informix.com/services

New Cases

To log a new case, you must provide the following information:

Red Brick Decision Server version
Platform and operating-system version

Error messages returned by Red Brick Decision Server or the
operating system

Concise description of the problem, including any commands or
operations performed before you received the error message

List of Red Brick Decision Server or operating-system configuration
changes made before you received the error message

For problems concerning client-server connectivity, you must provide the
following additional information:

Name and version of the client tool that you are using

Version of Informix Red Brick ODBC Driver or Informix Red Brick
JDBC Driver that you are using, if applicable

Name and version of client network or TCP/IP stack in use
Error messages returned by the client application
Server and client locale specifications
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Existing Cases

The support engineer who logs your case or first contacts you will always
give you a case number. This number is used to keep track of all the activities
performed during the resolution of each problem. To inquire about the status
of an existing case, you must provide your case number.

Troubleshooting Tips

You can often reduce the time it takes to close your case by providing the
smallest possible reproducible example of your problem. The more you can
isolate the cause of the problem, the more quickly the support engineer can
help you resolve it;

= For SQL query problems, try to remove columns or functions or to
restate WHERE, ORDER BY, or GROUP BY clauses until you can isolate
the part of the statement causing the problem.

= For Table Management Utility load problems, verify the data type
mapping between the source file and the target table to ensure
compatibility. Try to load a small test set of data to determine
whether the problem concerns volume or data format.

= For connectivity problems, issue the ping command from the client to
the host to verify that the network is up and running. If possible, try
another client tool to see if the same problem arises.
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Related Documentation

Related Documentation

The standard documentation set for Red Brick Decision Server includes the

following documents.

Document

Description

Administrator’s Guide

Installation and Configuration
Guide

Messages and Codes Reference
Guide

The release notes

RISQL Entry Tool and RISQL
Reporter User’s Guide

Describes warehouse architecture, supported
schemas, and other concepts relevant to databases.
Procedural information for designing and imple-
menting a database, maintaining a database, and
tuning a database for performance. Includes a
description of the system tables and the configu-
ration file.

Provides installation and configuration information,
as well as platform-specific material, about Red Brick
Decision Server and related products. Customized
for either UNIX or Windows NT.

Contains a complete listing of all informational,
warning, and error messages generated by Informix
Red Brick Decision Server products, including
probable causes and recommended responses. Also
includes event log messages that are written to the
log files.

Contains information pertinent to the current release
that was unavailable when the documents were
printed.

Is a complete guide to the RISQL Entry Tool, a
command-line tool used to enter SQL statements,
and the RISQL Reporter, an enhanced version of the
RISQL Entry Tool with report-formatting
capabilities.

(1of2)

Introduction 13



Related Documentation
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Document

Description

SQL Reference Guide

SQL Self-Study Guide

Table Management Utility
Reference Guide

Is a complete language reference for the Informix
Red Brick SQL implementation and RISQL exten-
sions for warehouse databases.

Provides an example-based review of SQL and intro-
duction to the RISQL extensions, the macro facility,
and Aroma, the sample database.

Describes the Table Management Utility, including
all activities related to loading and maintaining data.
Also includes information about data replication and
the rb_cm copy management utility.

included for specific sites.

(2 of 2)

In addition to the standard documentation set, the following documents are

Document

Description

Client Connector Pack Instal-
lation Guide

SQL-BackTrack User’s
Guide

Includes procedures for installing and configuring
the Informix Red Brick ODBC Driver, the RISQL
Entry Tool, and the RISQL Reporter on client
systems. Included for sites that purchase the Client
Connector Pack.

Is a complete guide to SQL-BackTrack, a command-
line interface for backing up and recovering
warehouse databases. Includes procedures for
defining backup configuration files, performing
online and checkpoint backups, and recovering the
database to a consistent state.

Informix Vista User's Guide
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Additional Documentation

Document Description

Informix Vista User’s Guide Describes the Informix Vista aggregate navigation
and advisory system. lllustrates how Vista improves
the performance of queries by automatically
rewriting queries using aggregates, describes how
the Advisor recommends the best set of aggregates
based on data collected daily, and shows how the
system operates in a versioned environment.

JDBC Connectivity Guide  Includes information about Informix Red Brick JDBC
Driver and the JDBC API, which allow Java
programs to access database management systems.

ODBC Connectivity Guide Includes information about ODBC conformance
levels and instructions for using the Informix
Red Brick ODBClib SDK to compile and link an
ODBC application.

(20f2)
Additional references you might find helpful include:
= Anintroductory-level book on SQL

= Anintroductory-level book on relational databases
= Documentation for your hardware platform and operating system

Additional Documentation

For additional information, you might want to refer to the following
documents, which are available as online and printed manuals.

Online Manuals

An Answers OnLine CD that contains Informix manuals in electronic format
is provided with your Informix products. You can install the documentation
or access it directly from the CD. For information about how to install, read,
and print online manuals, see the installation insert that accompanies
Answers OnLine.
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Printed Manuals

Printed Manuals

To order printed manuals, call 1-800-331-1763 or send email to
moreinfo@informix.com. Please provide the following information when
you place your order:

= The documentation that you need

= The quantity that you need

= Your name, address, and phone number

Informix Welcomes Your Comments

Let us know what you like or dislike about our manuals. To help us with
future versions of our manuals, we want to know about any corrections or
clarifications that you would find useful. Include the following information:

= The name and version of the manual that you are using
= Any comments that you have about the manual
= Your name, address, and phone number

Write to us at the following address:

Informix Software, Inc.

SCT Technical Publications Department
4100 Bohannon Drive

Menlo Park, CA 94025

If you prefer to send electronic mail, our address is:
doc@informix.com

The doc alias is reserved exclusively for reporting errors and omissions in our
documentation.

We appreciate your suggestions.
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In This Chapter

This chapter introduces Vista, a component of the Informix Red Brick
Decision Server that optimizes queries using precomputed aggregates. This
component also captures and stores statistics on how often the engine
rewrites queries using aggregates. This information simplifies the
management of aggregate tables for the database administrator (DBA).

This chapter contains the following sections.

= Aggregates in Decision Support Queries
= The Vista Solution

o The Query Rewrite System

o The Advisor
= Summary

Introduction to Informix Vista 1-3
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Aggregates in Decision Support Queries

Decision-support queries frequently calculate aggregate totals such as
monthly and quarterly revenues by product over last year. Such queries,
called “aggregate queries,” can be expensive when they have to calculate
aggregate totals from detail data. For example, when a query calculates
quarterly sales averages from daily data, it must retrieve, group, and
calculate aggregate totals from an enormous number of rows. Meanwhile, the
user waits.

The quickest way to run this kind of query is not to run it at all. Instead, the
DBA can precompute values for the aggregates (SUM, AVG, MIN, MAX,
COUNT, and others), store these aggregate values in tables, and then notify
the users and developers that the aggregate tables are available. Queries can
then fetch aggregate values directly from a table rather than rolling them up
from the details. The user queries will generally run much faster.

Although this sounds like a simple solution to aggregate query performance,
it causes administrators to create, load, and maintain a very large number of
aggregate tables, and it requires application developers and users to
manually rewrite their queries as new aggregate tables enter or leave the
schema. Add to these problems the fact that aggregate tables usually require
a lot of disk space and take a long time to load, and developing applications
for high-performance aggregate queries becomes a very difficult task.

To help administrators guarantee good query performance, minimize the
maintenance workload, and keep their users’ applications simple and stable,
an integrated solution for working with aggregate tables is required, not just
a separate mechanism for precomputing the aggregate records.

Informix Vista User’s Guide
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The Vista Solution

The Vista solution provides a systematic approach to precomputing
aggregate values for decision-support queries. The key to this approach is
that users always query the same set of database tables; however, before each
query is executed, a cost-based analysis determines whether the query can be
intercepted and rewritten to improve its performance. In addition, statistics
about query execution are logged so that administrators can find out how
efficiently the existing aggregation strategy is working, as well as how to
improve that strategy.

The Vista solution consists of two components:

= A query rewrite system that intercepts and rewrites queries to use
aggregate tables. This process is completely transparent to the query
whether issued by a user or an application.

= A query-logging and analysis facility that can be queried for advice
on the size and relative benefits of both existing aggregate tables and
new tables that would be useful to create.

Vista operates within the context of versioned or nonversioned databases.

The Query Rewrite System

The Vista solution is fully integrated with the Red Brick Decision Server.
Quieries are intercepted and rewritten by the database server, not by a
separate piece of software. This is not the case with many commercial
aggregate navigation systems, which function as middleware programs in
between the relational database management system (RDBMS) and the query
tool. The integrated approach has two distinct advantages:

= Aggregation information is stored in the system tables along with all
the other metadata for the database, making knowledge of all
database activity centralized. The result of this integration is consis-
tency; for example, if an aggregate table data is updated, Vista
invalidates precomputed views based on this aggregate table and
does not employ them to rewrite queries.

= Optimization strategies are known to the RDBMS but not necessarily
known or heeded in the middleware case.

Introduction to Informix Vista 1-5
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You create database objects for aggregate query rewriting by using a set of
RISQL extensions to standard SQL commands and some new commands
specific to the Red Brick Decision Engine. Everything that the administrator
needs to do to make query rewriting possible can be done using the RISQL
Entry Tool (or any other ODBC-compliant client tool) and the Table
Management Utility (TMU).

How Aggregate Queries Are Rewritten

The query rewrite system relies on the existence of precomputed views. A
precomputed view defines a query whose results are stored in an associated
aggregate table. The administrator creates and loads the aggregate table (or
uses an existing aggregate table), then defines the view with a query
expression that reflects the exact contents of the table.

The administrator knows that the precomputed view exists, but the database
users need not know. When a user submits a query, the query rewrite system
evaluates the precomputed views the database administrator has created
and, if possible, rewrites the query to select from aggregate tables that are
much smaller than the tables in the original query.

Where possible, joins are simplified or removed, and depending on the
degree of consolidation that occurs between the detail and aggregate data,
query response times are highly accelerated. Moreover, queries can be
rewritten against a precomputed view even when the query and the view
definition do not match exactly.

For detailed information about the query rewrite system, refer to Chapters 2,
3,and 4:

= The concept of precomputed views is further explained in Chapter 2,
“Key Concepts of Query Rewriting.”

= The process of creating database objects to make query rewriting
possible is described in Chapter 3, “Using the Query Rewrite
System.”

= Several detailed examples of rewritten queries are presented in
Chapter 4, “Query Rewrite Case Studies.”
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The Advisor

The Advisor is an integral part of the Vista solution. The Advisor provides a
facility to log activity of aggregate queries against a database. From the
logged queries, you can analyze the following:

= The use of existing aggregates in the database.

= Potential new aggregates to create that can improve query
performance.

As the database is used, the Advisor logs queries that are rewritten and
queries that would benefit from being rewritten if the appropriate aggregate
table existed. After a period of time, the DBA uses the Advisor to analyze the
aggregate query logs by querying one of the Advisor system tables:

= RBW_PRECOMPVIEW_UTILIZATION to analyze the use of existing
precomputed views in the database.

= RBW_PRECOMPVIEW_CANDIDATES to view the optimal set of
precomputed views that the Advisor suggests based on the query
activity in the log and any existing precomputed views.

Queries against the Advisor system tables perform detailed analysis of the
information stored in the logs. The analysis is based on sophisticated
algorithms that determine the best set of aggregate tables for the actual query
history. As part of the analysis, a benefit is assigned to each existing view and
to each candidate view. The Benefit column in the Advisor system tables is a
cost metric based on the number of rows saved by processing the query
through the precomputed view instead of the detail table and on the number
of times the view has been used (for existing views) or the number of times
the view would have been used (for candidate views).

For detailed information about configuring and using the Advisor, refer to
Chapter 5, “Using the Advisor.”
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Summary

Used in combination with other Red Brick Decision Server techniques for
accelerating query performance, such as STARjoin and TARGETjoin
processing, the Vista offers the database administrator a flexible set of
features for optimizing aggregation queries.

The process of getting advice, creating precomputed views, and using the
query rewrite system is iterative, as the following diagram shows.

System Rewrites
Users' Queries
Users Query Advisor Logs
Database Query Statistics
T Vista l
DBA Creates DBA Queries
Precomputed Views the Advisor
DBA Creates and Loads
Aggregate Tables

This combination of features allows the administrator to continuously
improve the aggregation strategy while users query the same set of detail

tables. Query performance improves but the user’s view of the database
schema does not change.

The following chapters expand on the concepts and tasks introduced in this
chapter, using examples based on the Aroma database. This database is
installed during the installation of the database server software and is
described in detail in the SQL Self-Study Guide.
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In This Chapter

The query rewrite system, a major component of Vista, inspects each query
during compilation, compares the tables it references with a list of aggregate
tables, and then, whenever possible, rewrites the query to retrieve rows from
an aggregate rather than a detail table. The rewritten query generally
retrieves far fewer rows than the original query and thereby runs much
faster.

To take full advantage of the query rewrite system, you need to understand
how it uses precomputed or materialized views to rewrite queries.
Additionally, you need to understand how detail data can be systematically
rolled up into summarized data.

This chapter describes how the query rewrite system can improve query
performance and illustrates the conceptual details.

This chapter contains the following sections.

s Precomputed Views
= Rollups and Hierarchies
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Precomputed Views

A precomputed view is a view that is linked to a database table known as a
precomputed table. The view defines a query, and the table contains the
precomputed results of the query.

In the sense that it defines a query, a precomputed view is similar to a reqular
view; however, the result set for a query in aregular view is not precomputed
into a table. The results of a query in a regular view must be computed every
time the view is referenced, whereas a query in a precomputed view is

already computed and its results stored in the associated precomputed table.

Regular View View Definition = Query Definition
View Definition Query Definition
Precomputed View + = +
Precomputed Table Precomputed Table

A query defined in a precomputed view is not precomputed automatically.
The database administrator must populate the table linked to the view with
either a TMU LOAD DATA operation or an SQL INSERT INTO...SELECT
statement. In this way, existing aggregate tables (as well as new aggregate
tables) can be integrated into an application that uses Vista.

For a view to be precomputed, both of the following statements must be true:

1.  The view is linked to a table.
2. The linked table is populated with data.

Furthermore, Vista does not validate the data used to populate a precomputed
table. That is the sole responsibility of the database administrator.
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View Validity

A precomputed view can be valid or invalid. Vista uses only valid views to
rewrite a query: the query rewrite system excludes invalid views from its list
of candidates.

Initially, Vista marks a precomputed view as invalid. Before Vista can use this
view to rewrite a query, the database administrator must mark it as valid
using a SET PRECOMPUTED VIEW command. Only the database adminis-
trator can mark a view as valid; Vista can only invalidate precomputed
views, not validate them.

Vista invalidates a precomputed view when:

= The view is initially created

= Tables referenced by the view are modified by:
o Server commands that insert, update, or delete rows
o Table Management Utility load commands
o Table Management Utility reorganize commands

For example, when the contents of a detail table change, Vista automatically
invalidates all the precomputed views based on that table. Or, if a row is
modified in a dimension referenced by the precomputed view, Vista invali-
dates the precomputed view. The view remains invalid until the
administrator marks it valid using a SET command. Typically, the adminis-
trator marks precomputed views valid after verifying their correctness.

Warning: The database administrator must ensure that the precomputed table
contains the exact result set that would be returned by the query defined in the view.
Otherwise, rewritten queries can return incorrect result sets.

Versioned Databases

Vista manages precomputed views and their associated aggregate tables in
the same way for versioned and nonversioned databases. The rules used to
mark a versioned precomputed view invalid are the same as those used to

mark a nonversioned one invalid.
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A versioned database provides a way for user queries to take advantage of
precomputed aggregates even while the administrator modifies detail and
dimension tables referenced by the precomputed views. This mode of
operation is possible when the DBA freezes the database at a given revision.

For example, the DBA can freeze the database early in the morning before the
users arrive. Afterwards, users query the frozen version of the database
while others modify the database tables and views. Late in the evening, after
the users have departed, the DBA can unfreeze the database. At this time, the
updated revisions are merged into the database and precomputed views are
marked invalid. The DBA can refresh the aggregate tables at this time, mark
them as valid, and the next day users work with fresh data.

For additional information on versioned databases, refer to the Adminis-
trator’s Guide. For information on controlling how the Table Management
Utility invalidates precomputed views, refer to the Table Management Utility
Reference Guide.

Aggregate Tables

An aggregate table is a special case of a precomputed table: it is a database
table that stores the results of an aggregate query defined in an associated
precomputed view.

Typically, an aggregate query uses a standard SQL aggregate function such as
SUM or COUNT to aggregate detail data. For example, aggregation queries
use a GROUP BY clause to select distinct rows of dimensional data from a
large dimension table, such as distinct combinations of quarters and years or
districts and regions. In these ways, aggregation queries roll up rows of data
that have a fine granularity into groups of rows that have a coarser
granularity.

Throughout this document, the term aggregate table is used consistently to
refer to a table associated with a precomputed view. This terminology is used
because within Vista a precomputed view definition always contains an
aggregate query.
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Aggregate Query Rewrites

Precomputing query results is a powerful means of speeding up query
performance. Vista realizes this performance gain by intercepting and
rewriting queries to use precomputed views.

However, space and maintenance costs make precomputing the results of
every possible aggregate query prohibitive. There is a practical limit to the
number of precomputed views and tables that can be efficiently created and
maintained.

Vista solves this problem in two ways:

= By rewriting queries even when they do not exactly match the view
definition:

o A query that requests some subset of the data in the view can be
rewritten. See “Case 1. Rewriting a Basic Query” on page 4-5.

o Queries that apply additional calculations to the view data (by
using a RISQL display function, for example) can be rewritten.
See page 4-5.

o Queries that group by columns of a coarser granularity than the
grouping columns in the view can be rewritten, such as queries
grouped by the State column when the view is grouped by City.
This feature is explained on page 2-10, and examples are
presented on page 4-10.

= By logging rewritten query activity and offering advice on the
optimal set of precomputed views to create. For details, refer to
Chapter 5, “Using the Advisor.”

In these ways, and in combination with other techniques for accelerating
query performance (such as STARjoin and TARGETjoin processing), Vista
improves query performance while minimizing both space requirements and
the administrator’s maintenance workload.
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Example

A group of retail sales analysts routinely request a report that compares sales
totals for specific products during specific quarters. Using the Aroma
database, the analyst’s query joins the Sales fact table to the Product and
Period dimension tables:

User's Query

select prod_name, gtr, sum(dollars) as total_sales
from sales, product, period
where sales.prodkey = product.prodkey
and sales.classkey = product.classkey
and sales.perkey = period.perkey
group by prod_name, qtr;

To take advantage of the Vista, the database administrator creates and
populates a Product_Sales aggregate table:

Aggregate Table Definition

create table product_sales
(prod_name char(30), qtr char(5), dollars dec(13,2));

INSERT Statement for the Aggregate Table

insert into product_sales
select prod_name, gtr, sum(dollars) as total_sales
from sales, product, period
where sales.prodkey = product.prodkey
and sales.classkey = product.classkey
and sales.perkey = period.perkey
group by prod_name, qtr;

Important: This example uses an INSERT INTO command to load the aggregate table.
Aggregate tables can be quite large, and in practice, most sites would load aggregate
tables using the Table Management Utility for reasons of efficiency.
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Then the administrator creates a precomputed view associated with the
Product_Sales aggregate table. The view definition contains a query
expression that reflects the exact contents of the aggregate table:

Precomputed View Definition

create view product_sales_view(prod_name, gtr, dollars) as
select prod_name, gtr, sum(dollars) as total_sales
from sales, product, period
where sales.prodkey = product.prodkey
and sales.classkey = product.classkey
and sales.perkey = period.perkey
group by prod_name, qgtr
using product_sales(prod_name, qtr, dollars);

Vista creates this precomputed view and marks it as invalid. Before the view
can be used for query rewrites, the database administrator must mark it valid
using a SET PRECOMPUTED VIEW command.

Once the Product_Sales_View has been marked valid, the query rewrite
system can intercept the multi-table join query and replace it with a scan of
the Product_Sales aggregate table. The query rewrite system assigns table
names, rewrites join predicates, and represents queries in a form that will
provide optimal query performance.

The SQL generated by the query rewrite system in this case would be equiv-
alent to the following query:

select * from product_sales;

Important: This example represents the simplest approach to using the query rewrite
system and demonstrates how the system works rather than the best way to use it; in
most cases, Informix does not recommend the definition of aggregate tables that are
isolated from the database schema. Several more practical examples, which involve
aggregate tables that can be efficiently joined to dimension tables, are presented in
Chapter 4, “Query Rewrite Case Studies.”

For more information about the process of creating precomputed views and
aggregate tables, refer to Chapter 3, “Using the Query Rewrite System.”
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Rollups and Hierarchies

Aggregate queries group or “roll up” values of a finer granularity into
smaller sets of values of a coarser granularity. The performance gain offered
by the query rewrite system derives from the precomputation of these
rollups. However, one of the innovative and powerful features of Vista is its
ability to rewrite queries that require additional rollups, involving columns of
a coarser granularity still than the grouping columns of the view.

In other words, the Vista component can be used to rewrite a large number

of queries that do not match the query defined in the view. For example, the
view might define a query that returns rows grouped by a Month column, yet
this view can be used to rewrite queries grouped by the Qtr and Year columns
as well, despite the fact that neither of these columns is named in the query
defined by the view.

If this rollup capability did not exist, the administrator would have to create
three views—grouped by Month, Qtr, and Year, respectively; or, one very
wide view grouped by all three columns. The following sections explain how
rollups work.

Functional Dependencies

Rollups to columns not defined in precomputed views are made possible by
the existence of functional dependencies inherent in the data. A functional
dependency is a many-to-one relationship shared by two columns of values. In
other words, a functional dependency from column X to column Y is a
constraint that requires two rows to have the same value for the Y column if they
have the same value for the X column.

The two columns might be in the same table or in different tables. For
example, if a functional dependency exists between the Store_ Number and
City columns in a Store table, it must be true that whenever the value in the
Store_Number column is, say, Store#56, the value in the City column is the
same (Los Angeles). This relationship is many-to-one because there could be
many stores in a city, but a given store can only be in one city. Similarly, the
City column in the Store table might have a many-to-one relationship with a
Region column in the Market table; for example, if the city is Los Angeles, the
region is always West.
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The existence of a functional dependency allows precomputed views
grouped by columns of a finer granularity to be used to rewrite queries
grouped by columns of a coarser granularity. For example, the existence of a
Store_Number-to-City functional dependency means that it is safe to group
the Store_Number values into distinct City values. If a precomputed view is
grouped by Store_Number, it is not necessary to create another view grouped
by City; the same view can be used to rewrite queries that constrain on one
or both of these columns.

As long as the query rewrite system knows about the functional dependencies
that exist in the database, it can use them intelligently to rewrite queries that
require a rollup beyond the scope of the precomputed view definition. In this
sense, there are two types of functional dependencies—those known to the
query rewrite system by default and those that must be declared by the
database administrator.

Dependencies Declared by the Administrator

The query rewrite system is not aware of the functional dependencies that
exist between non-key columns in the database. For example, if a view is
grouped by the Month column in the Period table and dependencies exist
from Month to Qtr and from Qtr to Year, both dependencies need to be
declared. After they have been declared, the query rewrite system can use the
same precomputed view to rewrite queries grouped by any combination of
the three columns. Declaring these dependencies also helps the Advisor
recommend an optimal set of candidate views.

The mechanism for declaring a functional dependency is the CREATE
HIERARCHY command. A CREATE HIERARCHY statement names pairs of
columns that satisfy functional dependencies and identifies the tables to
which the columns belong. The first column named in a CREATE HIERARCHY
statement, the from column, must be a NOT NULL column; that is, the column
must have been declared NOT NULL when the table was created. (In the
context of Vista, the terms functional dependency and hierarchy are
synonymous.)
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Warning: Functional dependencies declared with CREATE HIERARCHY statements
are not validated by the database server. A many-to-one relationship is assumed to
exist between the two columns, and the query rewrite system will use the dependency
regardless of the data values stored in the columns. Therefore, it is the administrator’s
responsibility to ensure the validity of each explicitly defined hierarchy before
declaring it. Otherwise, the query rewrite system might return incorrect results.

For example, compare the pairs of values in the following table. If the Period
table contains the second set of values, a hierarchy from Qtr to Year would be
valid because there is a unique first-quarter value for each year, a unique
second-quarter value for each year, and so on. If the Period table contains the
first set of values, however, the hierarchy would not be valid because the Qtr
column has the same first-quarter value (Q1) for 1997, 1998, and beyond.

Invalid Relationship Valid Relationship
Qtr Column Year Column Qtr Column Year Column
Q1 1997 Q1_97 1997
Q2 1997 Q2 97 1997
Q3 1997 Q397 1997
Q4 1997 Q497 1997
Q1 1998 Q1_98 1998
Q2 1998 Q2_98 1998
Q3 1998 Q3_98 1998
Q4 1998 Q498 1998
Q1 1999 Q199 1999

For information about querying the data to verify that a hierarchy is valid,
refer to page 3-17. For the complete syntax of the CREATE HIERARCHY
command, refer to the SQL Reference Guide.
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Dependencies Known Implicitly to the Query Rewrite System

Hierarchies that follow the path of a primary key/foreign key relationship
are implicitly known to the query rewrite system. The result of this
knowledge is that a view grouped by the Sales.Perkey column, where Perkey
is a foreign key column that references the Period table, can be used automat-
ically to rewrite queries grouped by any combination of columns in the Period
table.

This behavior is also true for queries grouped by columns in outboard tables
(tables referenced by dimension tables). For example, a view grouped by the
Sales.Storekey column, where Storekey is a foreign key column that refer-
ences the Store table and Store.Mktkey is a foreign key column that references
the Market table, can be used automatically to rewrite queries that group by
any combination of columns in the Store and Market tables. For examples of
rewritten queries that demonstrate the use of implicit hierarchies, refer to
page 4-27.

Derived Dimensions

Derived dimensions are aggregate dimension tables that contain a subset of the
columns in the corresponding detail dimension. These tables can be joined to
aggregate fact tables to form an aggregate table “family.” Precomputed views
associated with derived dimension tables optimize the performance of
rewritten queries that require additional rollups because they simplify the
generated SQL and facilitate efficient indexing.

For detailed information about creating and using derived dimensions, refer
to page 3-19 and the case study that begins on page 4-22.
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In This Chapter

The query rewrite system offers substantial performance gains when users’
queries request aggregations of factual information stored in large databases.
This chapter explains how to make query rewriting possible by creating
precomputed views and declaring hierarchies.

These procedures assume that you have a clear understanding of the
concepts introduced in Chapter 2. In Chapter 4, several tutorial-based
examples focus on specific queries and how they are rewritten.

This chapter contains the following sections.

= Creating Aggregate Tables

= Creating Precomputed Views

= Using Hierarchies

s Optimizing Query Rewrites

= Setting Up the Query-Rewriting Environment

= Querying the RBW_VIEWS System Table

s Making Precomputed Views Invisible to Client Tools
= Checklist of Query-Rewriting Tasks

For reference information and complete syntax diagrams for each SQL
command described in this chapter, refer to the SQL Reference Guide.
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Creating Aggregate Tables

In general terms, aggregate tables contain information that has a coarser
granularity (fewer rows) than the detail records used to load other tables. For
example, in a retail database, the transaction-level data drawn from the
online transaction processing (OLTP) system might be in the form of
individual sales receipts. The Sales_Receipts fact table would contain this
detail data, but the records in that table might also be aggregated over
various time periods to produce a set of aggregate tables (Sales_Daily,
Sales_Monthly, and so on).

In the context of Vista, an aggregate table is a special case of a precomputed
table. It is a physical database table defined expressly for the purpose of
storing the results of an aggregate query defined in a precomputed view.

An aggregate table is created with a standard CREATE TABLE statement. It
does not have to share a primary key/foreign key relationship with other
tables in the database. However, acommon design strategy involves creating
a “family of aggregate tables,” including a referencing aggregate table that
references one or more aggregate dimension tables known as derived dimen-
sions. This strategy is a means of optimizing query-rewriting performance, as
described on page 3-20.

Populating Aggregate Tables

Aggregate tables can be loaded with data using two methods:

= The Table Management Utility (TMU) with a LOAD command.
= The INSERT INTO...SELECT command.

Typically, the TMU will be the faster, more efficient method for two reasons.
The TMU loads data into tables in a bulk mode; and, selected load commands
exploit the auto-aggregate mode.

For information about the TMU and auto-aggregation, refer to the Table
Management Utility Reference Guide. For the syntax of the INSERT command,
refer to the SQL Reference Guide.
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Example of an Aggregate Table

The following example is based on the sample Aroma database, which the
SQL Self-Study Guide describes in detail.

The retail schema of the Aroma database consists of the detail Sales table and
six dimension tables: Period, Store, Product, Promotion, Market, and Class.
The Market and Class tables are outboard tables. The Dollars column in the
Sales table represents totals per day, per store, per product, per promotion. For
example, a single row in the fact table might record that on January 17, 1999,
the San Jose Roasting Company sold $87.00 of whole-bean Aroma Roma
coffee to customers using Aroma catalog coupons.

If users routinely submit queries that request sales totals per some time
period, per some store or geographical area (such as per day, per region, or per
month, per state), the administrator might define a Store_Sales table that
contains sales totals for all products and all promotions per day, per store. This
aggregate table would retain the same relationship to the Store and Period
dimension tables as the detail Sales table but would not reference the other
dimensions in the Aroma retail schema.

Aggregate Table
Store Sales Period
Store perkey b perkey
Market storekey [l storekey date

mktkey I mktkey dollars day
hq_city store_type week
hq_state store_name month
district street qtr
region city year

state

7ip e =

For example, a single row in this aggregate table might record that on
January 17, 1999, total sales at the San Jose Roasting Company were $429.75.
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CREATE TABLE Statement

The CREATE TABLE statement for Store_Sales looks like this:

create table store_sales

(perkey int not null, storekey int not null, dollars
dec(13,2),

primary key (perkey, storekey),

foreign key (perkey) references period (perkey),
foreign key (storekey) references store (storekey))
maxrows per segment 50000;

It is not necessary to define an entirely new set of aggregate tables for use
with the Vista; existing aggregate tables can be associated with precomputed
views. However, the contents of an existing aggregate table must match the
definition of its precomputed view (see page 3-7).

INSERT INTO...SELECT Statement

The INSERT statement used to load the Store_Sales table looks like this:

insert into store_sales

(select perkey, storekey, sum(dollars)
from sales

group by perkey, storekey);

This is a simple example of an aggregate table whose data is drawn from a
single fact table and grouped by a subset of the foreign keys that make up the
detail table’s primary key. The Store_Sales table contains less than 15,000
rows, whereas the detail Sales table contains almost 70,000 rows.

For examples of other types of aggregate tables whose data is drawn from
joins of multiple detail tables and grouped by non-key columns, refer to
Chapter 4, “Query Rewrite Case Studies.”
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Creating Precomputed Views

The query rewrite system uses precomputed views to determine which
gueries can be rewritten to improve performance. A precomputed view is a
special type of view that is linked to an aggregate table. The aggregate table
definition (CREATE TABLE statement) describes the columns and datatypes
that the table contains, whereas the precomputed view definition (CREATE
VIEW...USING statement) describes the exact contents of those columns; it
describes how, in terms of an SQL query expression, the aggregate data is
precomputed from the detail data.

In this sense, the view is “precomputed” when the aggregate table is loaded with
the appropriate data. Creating a precomputed view does not populate or
“materialize” its associated aggregate table. The administrator must ensure
that the view definition and the TMU or SQL language used to load the
aggregate table evaluate to the same contents. If so, the administrator can
mark the precomputed view valid, and the query rewrite system can begin
using it. (Precomputed views can be defined before or after their aggregate
tables are loaded.)

CREATE VIEW...USING Command

A precomputed view is defined with a CREATE VIEW...USING statement. The
statement contains two distinct blocks of information:

= A query expression that selects the data for the aggregate table from
one or more tables: typically a detail-level fact table and some of its
dimension tables. The select list must include at least one aggre-
gation column or at least one grouping column. The grouping
columnsin the select listand GROUP BY clause can be key or non-key
columns (or a combination of the two).

Issued as a SELECT statement, the query expression used to define
the view must return a result set that exactly matches the contents of
the named aggregate table.

= A USING clause that names the aggregate table and its columns.
(Without this clause, the CREATE VIEW statement creates a regular
view, not a precomputed view.) Each precomputed view you create
must use a different aggregate table.
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For example:
create view store_sales_view as
select perkey, storekey, sum(dollars) as dollars
from sales
group by perkey, storekey
using store_sales (perkey, storekey, dollars);

Before Vista can rewrite queries using this precomputed view, the adminis-
trator must mark the view valid using the SET PRECOMPUTED VIEW
command.

Aggregation Columns

Aggregation columns in precomputed view definitions must be of the form
set_function(expression)

where set_function is one of the following:

= SUM
= MIN
= MAX
s COUNT

and expression is a simple or compound expression that contains column
names from the detail fact table in the FROM clause of the view definition,
constants, or both.

The COUNT DISTINCT and COUNT(*) functions are also supported.
Note the following restrictions:

= Expressions used as arguments to the COUNT function must be
simple expressions.

= Expressions that contain scalar functions, RISQL display functions,
and subqueries are not supported.

= The expression for the SUM function must be numeric.
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= The AVG set function cannot be used; however, AVG queries can be
rewritten if the appropriate aggregate table contains SUM and
COUNT values for the same column. For an example, refer to “Case
7. Rewriting a Query That Calculates Averages” on page 4-31.

= The DISTINCT function can only be used as an argument to the
COUNT function. SELECT DISTINCT queries cannot be used.

For detailed information about set functions and expressions, refer to the
SQL Reference Guide.

Examples

The following expressions are examples of valid aggregation columns,
assuming that the Sales table is the detail fact table named in the FROM clause
of the view definition:

sum(sales.dollars)
min(sales.dollars/sales.quantity)
max((sales.quantity) * 10)

Precomputed Query Expressions

The query expression defined for a precomputed view is also restricted in the
following ways:

= It cannot contain a subquery, a HAVING clause, or a WHEN clause.

= Join predicates must be expressed in the WHERE clause, with
equality conditions only.

For the complete syntax of the CREATE VIEW...USING command, refer to the
SQL Reference Guide.
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Example View Definition

The following diagram illustrates the definition of a precomputed view. The
query in the view definition aggregates data derived from the detail Sales
table and stores the data in the Store_Sales aggregate table.

Sales

perkey
classkey
prodkey

storekey Store_Sales_View

promokey
doIIar_s creats view store_sales_view as
quantity selectperkey, storekey, sum(dollars) as dollars Precomputed View

from sales
group by perkey, storekey
using s{ore_sales (perkey, storekey, dollars);

Detail Table

| E—

T A

Store Sales

perkey
storekey Aggregate Table
dollars

This precomputed view can be used to rewrite a large number of queries that
select from the Sales, Period, and Store tables. For specific examples, refer to
“Case 5. Using Implicit Hierarchies” on page 4-27.
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Cost-Based Analysis of Precomputed Views

Query rewriting is cost-based; that is, every valid precomputed view in the
database is evaluated before the optimal SQL is generated for each “block™ of
the query. In this context, a block is a query expression. For example, a
subquery is a separate query block, and each query expression on either side
of a UNION operator is a separate query block. The cost-based analysis
chooses the best possible rewrite for each block by considering the size of the
aggregate table associated with each view and the joins required to rewrite
the query with that table.

Because the query rewrite system considers every valid view before gener-
ating the rewritten SQL, the query rewrite system incurs some overhead of its
own when the database contains a large number of views. For example, if
there are 50 valid views in the database, a UNION query (two query blocks)
will trigger 100 “view checks,” each one requiring a fraction of a second to
complete. These fractions of a second add to the query-processing time
incurred to compute the result set. Precomputed views are not screened,
except in terms of being marked valid or invalid, as discussed under “Marking
Precomputed Views Valid” on page 3-26.

Indexes Not Considered by the Cost Model

The query rewrite system does not take into account the indexes available to
rewrite queries; therefore, indexing is an essential prerequisite to using Vista.
For example, query rewrites that involve aggregate table families in a star
schema must make use of STARIndexes and TARGETindexes equivalent to
those defined on the detail tables they replace. For examples of rewritten
queries optimized by the use of indexes, refer to “Case 4. Optimizing with
Derived Dimensions” on page 4-22.

For information about standard approaches to indexing database tables, refer
to the Administrator’s Guide.
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Rewritten INSERT INTO...SELECT Statements

SQL statements used to insert rows into tables can be rewritten as well as
queries that select rows from tables. If you are using INSERT INTO...SELECT
statements to populate your aggregate tables, you can dramatically increase
the performance of the INSERT operations by creating and loading aggregate
tables and precomputed views in order of granularity (from finest to
coarsest).

For example, if you intend to create a set of aggregate Sales tables with data
grouped by different periods of time, you should create and populate the
Weekly_Sales table before you create the Monthly_Sales, Quarterly_Sales,
and Annual_Sales tables. After you have created and populated the

Weekly Sales table, create its precomputed view, mark it valid, and turn the
guery rewrite system on (see page 3-26). When you create the Monthly_Sales
table, the INSERT statement you use to populate the table will be rewritten to
use the Weekly Sales aggregate table. Repeat this “cascading insert” process
for each table and view combination.

Queries That Cannot Be Rewritten

Regardless of the validity and definition of precomputed views, some types
of queries cannot be rewritten. The following list is not exhaustive, but it does
describe the main classes of queries that cannot be rewritten.

= Queries that contain outer joins.
= Subqueries in the WHERE clause of DELETE and UPDATE statements.

= Queries whose GROUP BY clauses contain compound expressions.
For example, the following query cannot be rewritten because the
GROUP BY clause references an expression that contains an arith-
metic operator:
select perkey +1 as day, sum(dollars) as total_sales
from sales
group by day;
For information about compound expressions, refer to the SQL
Reference Guide.
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= Queries that contain multiple references to the same table in the
FROM clause. For example, the following self-join query cannot be
rewritten because its FROM clause contains two references to the
Product table:

select a.prod_name as products, a.pkg_type,
sum(dollars)
from product a, product b, sales
where a.prod_name = b.prod_name
and a.pkg_type <> b.pkg_type
and sales.prodkey = a.prodkey
and sales.classkey = a.classkey
group by a.prod_name, a.pkg_type
order by products, a.pkg_type;

For more information about self-joins, refer to the SQL Self-Study
Guide.

Using Hierarchies

When an aggregate query requires a coarser grouping of the data than the
grouping expressed in the precomputed view, the query rewrite system can
compute the additional rollup to answer the query using that view. Because
of this extended rollup feature, the administrator can define a relatively small
number of views that can speed up most, if not all, of the aggregate queries
that users routinely submit. This translates to a reduced set of aggregate
tables, less maintenance for the administrator, and less storage space.

The key to this query-rewriting flexibility is the exploitation of functional
dependencies inherent in the data (see page 2-10). These dependencies follow
the path of primary key/foreign key relationships that are an integral part of
the database schema design; as long as the query rewrite system knows that
these dependencies exist, they can be used to extend the range of queries that
can be rewritten.

The following sections explain how functional dependencies are made
known to and used by the query rewrite system.
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Explicit Hierarchies

An explicit hierarchy is a functional dependency defined with a CREATE
HIERARCHY statement. The declaration of explicit hierarchies is a routine
task that prepares the database to make optimal use of Vista, in much the
same way that defining primary key/foreign key relationships is a routine
prerequisite for creating database tables.

The definition of hierarchies not only extends the usability of existing
precomputed views; it also gives the Advisor more information to work with
when it generates candidate views. Therefore, it is recommended that hierar-
chies be created for all the functional dependencies in the database,
regardless of existing or anticipated aggregation strategies.

Warning: Hierarchies must be defined with great care. The declaration of hierarchies
on columns whose values do not satisfy a many-to-one relationship might cause
rewritten queries to return incorrect results, without warning. The database server
does not validate hierarchies when they are declared; nor does it inform the user when
a valid hierarchy becomes invalid because of modifications to the database. It is the
administrator’s responsibility to ensure the validity of a hierarchy before declaring it
and to drop hierarchies if they become invalid.

For examples of valid and invalid functional dependencies, refer to “Depen-
dencies Declared by the Administrator” on page 2-11.

CREATE HIERARCHY Command

This command assigns a unique name to the hierarchy, then identifies the
columns (and tables) that satisfy the functional dependency. A single CREATE
HIERARCHY statement can define multiple dependencies, and each depen-
dency can reference a pair of columns from the same table or two different
tables. The column in the FROM clause of a hierarchy statement must be a
column that has been declared NOT NULL.
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For example, the following hierarchy declares that a many-to-one
relationship exists between the Qtr and Year columns in the Period table. This
relationship is valid because every row in the Period table that contains a
given value in the Qtr column has the same value in the Year column. For
example, when the Qtr value is Q1_98, the Year value is always 1998.

Period

perkey
date
day
week
month

qtr
’/— year

] create hierarchy qtr_year
Hierarchy | (from period(qtr)
to period(year));

Detail Table

Now that the query rewrite system knows that this dependency exists in the
data, it will be able to use a precomputed view grouped by the Qtr column to
rewrite queries grouped by the Year column. For specific examples of this
kind of rewrite, refer to “Case 2. Making Use of Explicit Hierarchies” on
page 4-10.

If the columns named in a hierarchy are from two different tables, the tables
must have a foreign key/primary key relationship. This kind of hierarchy
expresses a functional dependency between the from column and the foreign
key column that references the table that contains the to column. Based on
this functional dependency, rollups to any column in the referenced table are
implied.
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For example, the following CREATE HIERARCHY statement declares a
functional dependency between the Store.City and Market.District columns,
but the query rewrite system interprets this relationship as a functional
dependency between Store.City and Store.Mktkey.

Detail Dimension Tables

Store
Market storekey
Hierarchy mktkey mktkey
i hg_city store_type
create hierarchy city_district hg_state store_name
(from store(city) to market(district) district w__| street
on store_fke); region ™ city
, state
Zip

Given knowledge of this hierarchy, the query rewrite system can use a
precomputed view grouped by the City column of the Store table to rewrite
queries grouped by any column in the Market table.

If the tables in a hierarchy contain multiple foreign key/primary key
relationships, the statement must specify the constraint name that defines the
foreign-key reference. The constraint name store_fkc is optional in the
previous example because only one foreign key/primary key relationship
exists between the two tables (Mktkey to Mktkey).

A hierarchy can be dropped with the DROP HIERARCHY command. The
RBW_HIERARCHIES system table can be queried to obtain a list of explicitly
defined hierarchies in the database.

For the syntax of the CREATE HIERARCHY and DROP HIERARCHY commands
and information about foreign-key constraint names, refer to the SQL
Reference Guide. For information about system tables, refer to the Adminis-
trator’s Guide.
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Verifying the Validity of Hierarchies

To verify that a functional dependency exists in the data, run the following
query, where from_column and to_column are the columns on which the
hierarchy will be defined, and table_name is the name of the detail dimension
table to which those columns belong:

select from_column, count(distinct to_column) as totals
from table_name
group by from_column;

If the result of the Count column is 1 for all the rows in the result set, the
hierarchy is valid. For example, the results of the following query show that
the Qtr-to-Year hierarchy is valid:

select qtr, count(distinct year) as totals
from period

group by year, qtr

order by year;

QTR TOTALS
Q1_98 1
Q2_98 1
03_98 1
Q4_98 1
Q1_99 1
Q2_99 1
03_99 1
Q4_99 1
Q1_00 1

If you are running this query on a very large dimension table, include a
HAVING clause to verify that all the rows return 1 without having to scan the
entire result set. For example:

select qtr, count(distinct year) as totals

from period

group by qtr

having count_col <> 1;

QTR TOTALS

In this case, the fact that the query returns no rows verifies that the hierarchy
is valid.
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If the hierarchy you want to create refers to columns in different tables, the
COUNT(DISTINCT) function must operate on the foreign key column from the
referencing table. For example:

select store_type, count(distinct mktkey) as totals

from store

group by store_type;

STORE_TYPE TOTALS

Large 4
Medium 5
Small 8

Note that the Mktkey column, which is a foreign key in the Store table and
the primary key of the Market table, is the argument of the COUNT(DISTINCT)
function in this case. The results of this query demonstrate that a hierarchy
from the Store_Type column to any column in the Market table would not be
valid.

Implicit Hierarchies

Implicit hierarchies are many-to-one relationships that already exist between
columns and tables by virtue of their primary key/foreign key relationships.
The existence of these hierarchies is known to the query rewrite system when
it uses a precomputed view grouped by one or more key columns. In turn,
when a query constrains on a non-key column from either the same table as
the grouping key column or another referenced table, the view can be used to
rewrite queries grouped by any column in either table. These kinds of rollups are
possible regardless of the definition of any explicit hierarchies.

The Store_Sales_View illustrated on page 3-10 is an example of a view
definition grouped by key columns. The view is grouped by Perkey and
Storekey, which are the primary key columns of the Period and Store tables,
respectively, and foreign key columns that make up the primary key of the
Store_Sales aggregate table. A query that requests sums of dollars from the
detail Sales table grouped by any column in the Period table, any column in the
Store table, or both can be rewritten to use this view.
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Implicit rollups will also work between the Store table and its outboard table,
Market. For example, a query that requests sales figures grouped by the
Region or District columns in the Market table can be rewritten to use
Store_Sales. This is possible because Storekey is a grouping column in the
precomputed view and there is a known primary key/foreign key
relationship between the Store and Market tables.

Store
Market storekey ] Rollups from
Rollups from mktkey I mktkey Storekey to
Mktkey to hg_city store_type All Other
All Other hg_state store_name Store Columns,
Market Columns district street Including Mktkey
region city
state
zip

For specific examples of queries that can be rewritten using implicit hierar-
chies, refer to page 4-27.

Optimizing Query Rewrites

Although the query rewrite system can rewrite a large number of queries
based on the existence of precomputed views and hierarchies, optimal
performance is not guaranteed for some rewritten queries unless the admin-
istrator also creates two more structures:

s Derived dimensions

= Indexes on aggregate tables
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Creating Derived Dimensions

Although the notion of aggregating data implies the manipulation of
additive facts such as sales figures and costs, dimension table data can also
be logically “aggregated.” For example, product brands can be grouped into
distinct product subcategories, categories, and departments, and days into
weeks, months, quarters, and years.

Aggregate dimension tables are known as “derived dimensions” because
they derive from an existing dimension table and contain some subset of its
columns. The granularity of these columns is equal to or coarser than the
granularity of the referencing aggregate fact table. Any logical subset of
columns can be used; for example, you could define a derived Market
dimension with three columns, say State, District, and Region, or with any
two of those columns, or even with any one of those columns.

Although the query rewrite system can roll up from non-key grouping
columns as long as the functional dependencies in the database have been
declared with CREATE HIERARCHY statements, derived dimensions simplify
the generated SQL and optimize query performance in these cases.

A good rule of thumb is to define a derived dimension whenever you have
declared a hierarchy between two columns from the same table and the first
column (the from column in the hierarchy definition) is a non-key column.

Important: If an explicit hierarchy is declared between columns in different tables,
the precomputed view for the derived dimension must be grouped by the from column
in the hierarchy and the foreign key column that references the table in which the to
column resides. For example, if the Qtr column is in the Periodl table, the Year
column is in the Period2 table, and there is a primary key/foreign key relationship on
the Periodl.Yearkey and Period2.Yearkey columns, the precomputed view must be
grouped by Period1.Qtr and Periodl.Yearkey (not Period2.Year).

Simplified soL Generation

When aggregate data is grouped by non-key columns and explicit hierarchies
are used to rewrite queries, the generated SQL is quite complex. For example,
if there is no derived dimension for the Period table, queries that require sales
totals by Year when the aggregate Sales table is grouped by Qtr will require
a join to the detail Period table. At the detail level, the Qtr values are not
unique, so some GROUP BY processing is necessary to find the Year for each
Qtr value.
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However, in the derived dimension, the Qtr values are unique primary keys,
so this additional processing is not required. In other words, by precomputing
the grouped Qtr and Year rows into the derived dimension, the system
avoids having to compute those rows as part of each query rewrite.

In a derived dimension, the column with the finest granularity is defined as
its primary key, creating a primary key/foreign key relationship between the
aggregate fact table and the derived dimension. Therefore, it is easy to create
a STARiIndex that can join the family of aggregate tables; this index is equiv-
alent to the STARIndex that joins the detail tables in the same schema.

To summarize, if the administrator creates a precomputed view linked to an
aggregate Sales table grouped by the Qtr column, the following additional
objects will optimize rewrites of queries grouped by Year:

= A precomputed view linked to a derived Period dimension that
contains only the Qtr and Year columns. This table would be refer-
enced by the aggregate Sales table, and the Qtr column would be
defined as the primary key.

= A hierarchy between the Qtr and Year columns in the Period table.
Note that the hierarchy definition must refer to those columns in the
detail dimension table, not the derived dimension. Also, the data in
those columns must satisfy the functional dependency that the
hierarchy declares, as explained on page 3-14.

= A STARiIndex on the aggregate Sales table.

Without the derived dimension and the STARIndeX, queries that group by
Qtr and Year would still be rewritten, but queries grouped by Year might be
rewritten with suboptimal performance.

The following diagram illustrates this scenario. Because its values are
unique, the Qtr column can be defined as the primary key of the derived
dimension, Period_Qtr. In turn, the Qtr_Store_Sales aggregate table is
defined to contain a Qtrkey column that is a foreign-key reference to the Qtr
column.
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The Store and Market dimension tables are not “derived” in this example and
have the same relationship to both the detail Sales table and the aggregate

Qtr_Store_Sales table. The relationships in this “family of aggregate tables”
preserve the STARjoin and TARGETjoin capabilities of the detail table schema.

Detail Tables Aggregate Tables
Store Sales Period Qtr
o perkey I qtr
G L storekey ] storekey year

mktkey  mktkey dollars
hg_city store_type
hg_state store_name
district street
region city

state

l

create star index sales_qtr_star
STARIndex on qtr_store_sales
(gtrkey, storekey);

The generated SQL presented in “Case 4. Optimizing with Derived Dimen-
sions” on page 4-22 further illustrates the benefit of creating derived
dimensions.
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CREATE TABLE Statements

The CREATE TABLE statements for the two aggregate tables in this example
look like this:

create table period_qgtr
(qtr char(6) not null,
year int,

primary key (qtr));

create table gtr_store_sales

(gtrkey char(6) not null,

storekey int not null,

dollars dec(13,2),

primary key (qtrkey, storekey),

foreign key (qtrkey) references period_qtr (qtr),
foreign key (storekey) references store (storekey))
maxrows per segment 20000;

Important: Because derived dimensions are referenced tables, you have to create them
before you create the referencing aggregate table.

INSERT Statements

These tables are loaded with the following INSERT statements:

insert into period_qtr
select qtr, year

from period

group by qtr, year;

insert into gqtr_store_sales

select qtr, storekey, sum(dollars)
from sales, period

where sales.perkey = period.perkey
group by qtr, storekey;

Note that the INSERT statement for the Period_Qtr table contains no aggre-
gation column, just two grouping columns. Instead of calculating sums or
other aggregations, the query expression selects distinct combinations of Qtr
and Year values.
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Precomputed View Definition

The query expression in the precomputed view for the derived dimension
table must match the query expression in the INSERT statement that loaded
the table:

create view pd_qgtr_view as
select qtr, year
from period
group by qtr, year
using period_qgtr (gtr, year);
Warning: This kind of precomputed view must be defined with a GROUP BY clause.
The following equivalent query expression uses the DISTINCT function in its select
listand will return a syntax error despite the fact that it computes the same result set.

create view pd_gtr_view as
select distinct gtr, year
from period

using period_qgtr (gtr, year);

** ERROR ** (1901) The query expression for the precomputed
view is invalid.

In general, the same syntax rules apply to all precomputed views, whether
their linked aggregate tables are derived dimensions, referencing (fact)
tables, or stand-alone tables that have no relationship to other tables in the
database schema. For complete syntax information, refer to the SQL Reference
Guide.
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The following diagram illustrates the view definition for Period_Qtr:

Detail Table

Period

perkey
date
day
week
month
qtr
year

<+ Pd_Qtr_View

creatm pd_gtr_view as Precomputed View

select gtr, year

from period

group by qtr, year

using period_gtr (qtr, year);

. \ Period Qtr

\, atr Derived Dimension

year

Creating Indexes

In general terms, query rewriting guarantees accelerated query performance
when indexes equivalent to those defined on the detail tables are defined on the
aggregate tables. In other words, Vista must be used in conjunction with
standard Red Brick performance and tuning techniques, especially STARjoin
and TARGETjoin query processing. Indexes are particularly important when
families of aggregate tables are used.

Before using the query rewrite system, compare the aggregate tables you
have created to their corresponding detail tables and create the following
types of indexes on equivalent columns:

= B-TREE indexes
= STARindexes
= TARGETindexes, including those for TARGETjoin processing.

For general indexing instructions, see the Administrator’s Guide.
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Setting Up the Query-Rewriting Environment

Before you can use the query rewrite system, complete the following config-
uration tasks.

Marking Precomputed Views Valid

When a precomputed view is created, it defaults to an invalid state, and its
associated aggregate table will not be used to rewrite queries until you have
marked the view valid.

You can mark a precomputed view valid in two ways:

= By marking a specific view itself valid. For example:
set precomputed view store sales view valid;
where store_sales_view is the name of the precomputed view.
= By marking all views associated with a detail table valid. For
example:
set precomputed views for sales valid;
where sales is the detail table, not the aggregate table.

These commands can also be used to mark views invalid. For additional
information on SET commands and their associated configuration param-
eters, refer to the Administrator’s Guide.

Using Invalid Views

The following command makes all the invalid views in the database
available to the query rewrite system:

set use invalid precomputed views on;

This command should be used with caution; its purpose is to provide an
administrator’s shortcut that allows all of the existing precomputed views in
the database to be considered for query rewrites, regardless of the validity of
the data in the tables they reference.
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The following warning message is displayed when an invalid view is used to
rewrite a query:

** WARNING ** (1928) Query was executed using one or more
invalid precomputed views.

The following command invalidates the data for all views associated with
detail tables that are updated after the view is created:

set auto invalidate precomputed views on;

This command, and its corresponding configuration parameter, is the
database administrator’s mechanism for ensuring that invalid views are
unavailable to the query rewrite system as soon as the data stored in
associated detail tables changes.

For example, assume that the SET AUTO INVALIDATE... command is set to
ON. The administrator then:

1. Populates the Store_Sales aggregate table with an INSERT statement
that selects from the Sales table.

2. Creates the Store_Sales_View, using the same query expression as
the INSERT statement.

3. Marks the view valid.
If some rows in the Sales table are subsequently updated, the precomputed

view will be marked invalid and will not be used by the query rewrite
system.

Granting Select Privileges on Precomputed Views

The DBA must grant Select privilege on a precomputed view to users before
their queries can take advantage of that precomputed view. Specifically, Vista
qualifies a user query for rewrite only if the user has Select privilege on:

= each table referenced by the query, and

= aprecomputed view that could be used to rewrite the query.
The DBA must grant Select privileges on precomputed views to any user
whose queries might benefit from automatic rewrite by Vista. The DBA grants

this privilege using the GRANT command. For additional information on this
command, refer to the SQL Reference Guide.
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Turning On the Query Rewrite System

The administrator turns on the query rewrite system by using the following
SET command or its corresponding configuration parameter:

set precomputed view query rewrite on;

The default behavior of the database server is to rewrite queries. If you do not
want queries to be rewritten, you must set this command (or the corre-
sponding configuration parameter) to OFF.

Generating Statistics

Generate detailed statistics for queries by using the SET STATS INFO
command and note the performance gain when queries are rewritten. When
a query is rewritten, the following message is displayed:

** INFORMATION ** (1462) SQL statement was rewritten to use
one or more precomputed views.

Use the EXPLAIN command to capture more detailed information about the
execution of rewritten queries.

Querying the RBW_VIEWS System Table

To get detailed information about precomputed views and their associated
aggregate tables and detail tables, the administrator can query the
RBW_VIEWS system table.

Important: aggregate tables and precomputed views are not distinguished from
detail tables (base tables) and regular views in the Type column of the RBW_TABLES
system table; they are marked TABLE and VIEW, respectively.
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Examples

The following query lists all the aggregate tables that are associated with
precomputed views, and then identifies the detail table for each aggregate
table:

select name as view_name,
precompview_table as aggregate_table,
detail_table

from rbw_views

order by 3;

VIEW_NAME AGGREGATE_TABLE DETAIL_TABLE
PERIOD_QTR_VIEW PERIOD_QTR PERIOD
STORE_SALES_VIEW STORE_SALES SALES

SALES_RANK_VIEW SALES_CONSTANT SALES

In this context, the detail table is the referencing table named in the FROM
clause of the view definition (or the detail dimension table in the case of a
derived dimension).

The following query lists all the valid precomputed views. Regular views
contain NULLS in the Valid column of the RBW_VIEWS table; precomputed
views are marked Y or N.

select name from rbw_views where valid = "'Y';
NAME

PERTOD_QTR_VIEW
QTR_STORE_SALES2_VIEW
QTR_STORE_SALESI_VIEW
STORE_SALES_VIEW

The following query lists the precomputed views associated with the Sales
table:

select name, precompview_table
from rbw_views

where detail_table = 'SALES';

NAME PRECOMPVIEW_TABLE
QTR_STORE_SALES2_VIEW QTR_STORE_SALES?
QTR_STORE_SALES1_VIEW QTR_STORE_SALES1

STORE_SALES_VIEW STORE_SALES
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For detailed information about the contents of view-related system tables,
refer to the Administrator’s Guide.

Making Precomputed Views Invisible to Client Tools

When Open Database Connectivity (ODBC) client applications are used to
query a Red Brick Decision Engine database, the Red Brick ODBC Driver first
queries a view of the RBW_TABLES system table, called RBW_TABLES_VIEW,
not the system table itself. If the view does not exist, the driver queries
RBW_TABLES.

This behavior is a mechanism for customizing the list of tables and views
visible to users of client tools. To make aggregate tables (that is, tables
associated with precomputed views) invisible to client tools, define a view
named RBW_TABLES_VIEW as follows:

create view RBW_TABLES_VIEW as
select * from rbw_tables
where rbw_tables.name not in
(select rbw_views.precompview_table
from rbw_views
where rbw_views.precompview_table is not null);

To make both aggregate tables and their precomputed views invisible, define
the view like this:

create view RBW_TABLES_VIEW as
select * from rbw_tables
where rbw_tables.name not in
(select rbw_views.precompview_table
from rbw_views
where rbw_views.precompview_table is not null)
and rbw_tables.name not in
(select rbw_views.name
from rbw_views
where rbw_views.precompview_table is not null);

This procedure is recommended because the query rewrite system rewrites
queries that users submit against detail tables. Users are not intended to
query precomputed views and their aggregate tables directly.

Important: This procedure works only with client tools that use the Red Brick ODBC
Driver function SQLTables() to query the RBW_TABLES system table.
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Checklist of Query-Rewriting Tasks

To use the query rewrite system:

1.
2.

Enable the Vista with a license key.
Create and populate aggregate tables:
a. Use the CREATE TABLE command to create the tables.

b. Use the TABLE MANAGEMENT UTILITY or an SQL insert
statement to populate the tables.

Create precomputed views with the CREATE VIEW...USING
command.

Declare any necessary functional dependencies by using the CREATE
HIERARCHY command.

Optimize query-rewriting performance;

a. Create derived dimensions.

b. Create indexes on aggregate tables.

Set up the query-rewriting environment:

a. Mark precomputed views valid.

b. Grant select privilege on precomputed views to users.
c. Turn on the query rewrite system.

d. Generate statistics for rewritten queries.
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In This Chapter

This section presents several examples of query rewriting. Each case study
begins by presenting either a specific query or a type of query routinely
submitted by users, then shows how to use the query rewrite system to accel-
erate query performance. Performance statistics can be compared by using
the SET STATS INFO command and turning the query rewrite system on and
off before running each query.

This chapter contains the following sections.

= General Instructions

= Case 1. Rewriting a Basic Query

s Case 2. Making Use of Explicit Hierarchies

» Case 3. Defining Hierarchies on Date

= Case 4. Optimizing with Derived Dimensions

s Case 5. Using Implicit Hierarchies

= Case 6. Rewriting Subqueries

= Case 7. Rewriting a Query That Calculates Averages
s Case 8. Using the EXPORT Command
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General Instructions

Each case in this chapter is a tutorial you can work through using the RISQL
Entry Tool connected to the Aroma database. These steps apply to each case.

Start by setting up the database: create aggregate tables, precom-
puted views, indexes, and hierarchies.

Populate the aggregate tables using INSERT INTO statements.

Mark the precomputed views as valid by using a SET command and
grant select privileges to those users who would like to use Vista.

Generate detailed statistics for queries with the set stats info
statement. The statistics indicate whether a query has been rewritten.

Run a few queries with the query rewrite system turned on.

Run the same queries with the query rewrite system turned off and
compare their performance.

Scripts for these example are included as part of the Aroma database. A
separate script for each example is located in the directory:

/redbrick_dir/sample_input/vista_examples

Each script contains SQL statements to create and insert data into the tables,
SET statements to enable the query rewriting environment, and a SELECT
statement for each query. These examples are intended to be run in the order
that they occur in this guide.

Troubleshooting

If an expected query rewrite does not occur, check the following:

Is the query rewrite system turned on?
Are the precomputed views marked valid?
Does the user have select privilege on the precomputed views?

Does the query constrain on a column “unknown” to the view? (For
an example, see page 4-10.)

Does the query fall into one of the classes of queries that cannot be
rewritten? (See page 3-12.)



Case 1. Rewriting a Basic Query

Case 1. Rewriting a Basic Query

The first example demonstrates the simplest case where the aggregate table
contains the exact result set requested by the query. The only database objects
the DBA must create are a precomputed view and its aggregate table.

The Query

The following query returns quarterly sales for each store in the Store table.

select store_name, qtr, sum(dollars) as total_sales
from sales, period, store
where sales.perkey = period.perkey

and sales.storekey = store.storekey

group by store_name, qtr;

To answer this query, the server joins three tables. The result set is returned
in a matter of seconds, but because this kind of report is requested routinely
by several users, the administrator wants to obtain the result set faster and
reduce demand on the database server.

The administrator precomputes the results into an aggregate table. Using the
query rewrite system, the administrator can do this without requesting that
the users query the new table. Their view of the database need not change,
and the query they submit will be exactly the same.

The following steps illustrate how the administrator achieves the objective.

Step 1. Create the Aggregate Table

Issue a standard CREATE TABLE statement to create an aggregate table that
contains three columns equivalent to the columns in the query’s select list;

create table quarterly_store_sales
(store_name char(30)not null,
gtr char(5)not null,
dollars dec(13,2) not null,
constraint qt_pk primary key (store_name, qtr));
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The Query

Step 2. Populate the Aggregate Table

Compared with an actual database, Aroma is small, so the aggregate table
can be loaded with an INSERT INTO...SELECT statement:

insert into quarterly_store_sales (store_name, qtr, dollars)
select store_name, qtr, sum(dollars) as dollars
from sales, period, store
where sales.perkey = period.perkey
and sales.storekey = store.storekey
group by store_name, qtr;

Step 3. Create the Precomputed View

Issue a CREATE VIEW statement with a USING clause to create a precomputed
view associated with the aggregate table:

create view quarterly_store_sales_view as
select store_name, gqtr, sum(dollars) as dollars
from sales, period, store
where sales.perkey = period.perkey
and sales.storekey = store.storekey
group by store_name, qtr
using quarterly_store_sales (store_name, qtr, dollars);

Step 4. Mark the Precomputed View Valid

Make the precomputed view available to the query rewrite system by using
the following SET command:

set precomputed view quarterly store_sales_view valid;

This statement marks only the Quarterly_Store_Sales View valid. At this
point, Vista will only rewrite queries using this precomputed view for users
who have select privilege on this view.
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Step 5. Submit the Query and Note the Performance Gain

Run the query with the query rewrite system turned on and use the SET
STATS INFO command to capture performance statistics and verify that the
query is being rewritten. Note the considerable performance gain when the
query is rewritten versus when the query rewrite system is turned off.

The query rewrite system intercepts the user’s SQL and substitutes a fast scan
of a small aggregate table. In this case, the rewritten query is the equivalent
of issuing a SELECT * on the aggregate table; however, users do not need to
know that the aggregate table exists, and this table can be used to silently
rewrite other queries as well.

select store_name, qtr, sum(dollars) as total_sales
from sales, period, store
where sales.perkey = period.perkey
and sales.storekey = store.storekey
group by store_name, qtr;

** STATISTICS ** (500) Compilation = 00:00:00.22 cp time,
00:00:00.21 time, Logical I0 count=156

STORE_NAME QTR TOTAL_SALES
Moulin Rouge Roasting Q1 _99 46671.25
Moon Pennies Q1_99 30203.00
The Coffee Club Q1 _99 29623.25
Miami Espresso Q4_98 53709.50
Coffee Brewers Q4_98 45573.75
Beans of Boston Q4_98 44972.25
Olympic Coffee Company Q4_98 58932.20

** INFORMATION ** (1462) SQL statement was rewritten to use one or
more precomputed views.

** STATISTICS ** (500) Time = 00:00:00.02 cp time, 00:00:00.02
time, Logical I0 count=164

** INFORMATION ** (256) 156 rows returned.
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Step 6. Experiment with Other Query Rewrites

Variations on the original query can also be rewritten using the same precom-
puted view.

Variation 1. Add an ORDER BY Clause

select store_name, qtr, sum(dollars) as total_sales
from sales, period, store
where sales.perkey = period.perkey
and sales.storekey = store.storekey
group by store_name, qtr
order by total_sales desc;

STORE_NANE QTR TOTAL_SALES
Miami Espresso Q2_99 61974.40
San Jose Roasting Company Q2_99 60340.70
Olympic Coffee Company 03_99 60070.50

Olympic Coffee Company Q4_99 59998.60

The ORDER BY clause does not compute a different result set, just the same
result set sorted and displayed in the specified order.

Variation 2. Group the Result Set by Fewer Columns

The following query returns the quarterly sales figures for all stores. The
results are grouped by one column only—the Qtr column from the Period
table.

select gtr, sum(dollars) as total_sales
from sales, period

where sales.perkey = period.perkey
group by qtr

order by total_sales desc;

QTR TOTAL_SALES
02_99 837699.75
Q4_99 822765.35
03_99 822268.35
Q1_00 807390.40
Q1_99 797257.60
Q4_98 782359.05
03_98 778795.20
02_98 756282.05
Q1_98 723532.35
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In this case, the query rewrite system must do some GROUP BY processing to
roll up the precomputed result set defined by the view (156 rows) to 9 rows—
one row per quarter. However, no join of the Sales and Period tables is
required; the result set can be calculated directly from the data in the
aggregate table.

Variation 3. Add a Predicate to the WHERE Clause

select gtr, sum(dollars) as total_sales
from sales, period
where sales.perkey = period.perkey
and qtr like '%98%"'
group by qtr
order by total_sales desc;

QTR TOTAL_SALES
04_98 782359.05
03_98 778795.20
02_98 756282.05
Q1_98 723532.35

Because the WHERE clause predicate is on one of the grouping columns used
to define the contents of the aggregate table, the query can be rewritten to use
the aggregate table instead of the Sales and Period tables.

Variation 4. Add a RISQL Display Function and a WHEN Clause

This variation removes the WHERE clause predicate introduced in the
previous example and adds an expression in the select list that uses the RANK
display function. The results of the RANK function are constrained by the
WHEN clause to return only the top three quarters.

select qtr, sum(dollars) as total_sales,
rank(total_sales) as sales_rank

from sales, period

where sales.perkey = period.perkey

group by qtr

when sales_rank <=3

order by total_sales desc;

QTR TOTAL_SALES SALES_RANK
02_99 837699.75 1
Q4_99 822765.35 2
03_.99 822268.35 3
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4-10

Variation 5. Add Constraints on “Unknown” Columns

This variation is a “negative test.” The following queries cannot be rewritten to
use the precomputed view for the Quarterly_Store_Sales table because they
refer to columns not defined by the view. These “unknown” columns are
shown in bold:

select month, gtr, sum(dollars) as total_sales
from sales, period, store
where sales.perkey = period.perkey
and sales.storekey = store.storekey
group by month, qtr;

select store_name, store_type, sum(dollars) as total_sales
from sales, period, store
where sales.perkey = period.perkey
and sales.storekey = store.storekey
group by store_name, store_type;

select store_name, year, sum(dollars) as total_sales
from sales, period, store
where sales.perkey = period.perkey
and sales.storekey = store.storekey
and store_type = 'lLarge'
group by store_name, year;

Case 2. Making Use of Explicit Hierarchies

Case 1 presented a simple example of query rewriting in which minor varia-
tions in the original query could be handled by the same aggregate table and
view. The following example demonstrates the case where the existence of a
functional dependency extends the range of queries that a single aggregate
table can be used to rewrite.

When the precomputed view is grouped by non-key columns (such as
Store_Name and Qtr, as in Case 1), but the user’s query constrains on a
column of coarser granularity than one of the grouping columns, the query
rewrite system makes use of functional dependencies between the grouping
column in the view and the column specified in the query. However, unless
these dependencies have been declared as explicit hierarchies, the query
rewrite system is not aware of them and the query cannot be rewritten.
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The Query

Except for the substitution of the Year column for the Qtr column, the kind of
guery the administrator wants to rewrite is the same as the original query for
Case 1 (see page 4-5).

select store_name, year, sum(dollars) as total_sales

from sales, period, store

where sales.perkey = period.perkey

and sales.storekey = store.storekey
group by store_name, year;

Step 1. Create the Aggregate Table and Precomputed View

Create and load the aggregate table and create the precomputed view
(grouped by the Store_Name and Qtr columns) as described in Case 1 on
page 4-5.

Step 2. Create the Hierarchy

Declare that a functional dependency exists between the Qtr and Year
columns in the detail Period table.

create hierarchy qtr_year
(from period(qtr) to period(year));

Ensure that the precomputed view is marked valid, then turn on the query
rewrite system and run the query.

Step 3. Create Additional Hierarchies

Create some additional hierarchies to extend the range of query rewrites
possible with the Quarterly_Store_Sales aggregate table. For example, create
the following hierarchy, which defines three legal relationships:

create hierarchy store_district

(from store(store_name) to store(city),

from store (city) to market (district),

from store(store_name) to store(store_type));
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The Query

Now many more queries become candidates for query rewriting. Specifically,
queries that group by any combination of the following columns can be
rewritten:

=  Period. Qtr and Year columns
= Store table. Store_Name, City, and Store_Type columns
=  Market table. All columns (outboard table referenced by Store)

All of the Market table columns can be constrained because the hierarchy
from Store.City to Market.District is internally defined as Store.City to
Store.Mktkey (see page 3-14). Therefore, using the primary key/foreign key
relationship between the Store and Market tables, rollups are possible from
Store.City to any column in the Market table.

Step 4. Experiment with Other Query Rewrites
For example, all of the following queries can be rewritten:

= Sales per city per quarter:

select city, qtr, sum(dollars) as total_sales
from sales, period, store
where sales.perkey = period.perkey
and sales.storekey = store.storekey
group by city, qtr;

= Sales per store for the Southern region:

select store_name, sum(dollars) as total_sales
from sales, period, store, market
where sales.perkey = period.perkey
and sales.storekey = store.storekey
and market.mktkey = store.mktkey
and market.region 'South’
group by store_name
order by total_sales desc;

= Sales per district per quarter:

select district, qtr, sum(dollars) as total_sales
from sales, period, store, market
where sales.perkey = period.perkey
and sales.storekey = store.storekey
and store.mktkey = market.mktkey
group by district, qtr;

m  Sales per district per year:

select district, year, sum(dollars) as dollars
from sales, period, store, market
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= Sales per region per quarter:

select region, gqtr, sum(dollars) as dollars
from sales, period, store, market

= Sales per region per year:

select region, year, sum(dollars) as dollars
from sales, period, store, market

Case 3. Defining Hierarchies on Date

The Period dimension in Aroma represents each quarter of the year as a
character string (Q1_99). When users talk about quarters, however, they
usually say the first, second, third and fourth quarter. A query can exclude
any possible ambiguity by grouping on quarter and year. This section shows
you how to define a hierarchy on dates when quarter is represented by a
simple integer value.

The base example defines a calendar hierarchy on the Date column. Using
this hierarchy, Vista can rewrite a query that groups by quarter and year to
use an aggregate table that groups by Date. The example illustrates a more
general principle that if a set of columns A, B, ..., K individually depend on
the same column X, then Vista can rewrite queries that group any subset of
those columns. That is, A functionally depends on X, Bon X, ..., K on X. After
the base calendar hierarchy has been established, the example is extended to
include months. The example concludes by adding fiscal periods that are
defined by weeks to the hierarchy.

To illustrate this case, two new columns (Cal_Qtr and Fis_Qtr) are added to
the Period table. The script necessary to add these columns is included in the
script vista_case3.txt.
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The Queries

The base calendar hierarchy allows Vista to rewrite queries that group by
calendar quarter (Cal_Qtr) and Year to use an aggregate table grouped by
Date. For example, Vista can rewrite queries such as:

select cal_qtr, store_name, sum(dollars) as total_sales
from sales natural join period natural join store
natural join market
where market.region = 'South’
and year = 1998
group by year, cal_qgtr, store_name
order by total_sales desc;

Vista rewrites this kind of query to use the Store_Summaries aggregate table
rather than the Sales detail table.
Step 1. Create the Aggregate Table and Precomputed View

The aggregate table contains daily totals for each store.

create table store_summaries

(date date not null,
store_name char(30) not null,
dollars dec(13,2) not null,
quantity integer not null,

primary key (date, store_name));

This table has a finer granularity than the Quarterly_Store_Sales table but
Vista can use it to rewrite a much larger class of queries. The reduction factor
for this aggregate table is also favorable.

You can insert aggregate totals into this table using the following statement.

insert into store_summaries

select date, store_name, sum(dollars), sum(quantity)
from sales natural join store natural Jjoin period
group by date, store_name;

** INFORMATION ** (209) Rows inserted: 13871.
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You can create the precomputed view for the Store_Summaries aggregate
table using the following statement.

create view store_summaries_view

(date, store_name, dollars, quantity) as
(select date, store_name, sum(dollars), sum(quantity)
from sales, store, period
where sales.storekey = store.storekey

and sales.perkey = period.perkey
group by date, store_name)
using store_summaries

(date, store_name, dollars, quantity);

The next step creates the base calendar hierarchy.

Step 2. Create the Calendar Hierarchy

Vista can rewrite queries that group by quarter and year provided that the
functional dependencies of Cal_Qtr on Date and Year on Date are defined by
a formal hierarchy. The following statement creates the necessary hierarchy.
create hierarchy calendar
(from period(date) to period(cal_qgtr),
from period(date) to period(year));

Each clause declares a functional dependency known by the DBA to obtain in
the physical data. You can use the Administrator Tool to verify that the
hierarchy actually obtains.

Step 3. Mark the View Valid and Grant Select Privilege

The DBA can mark the precomputed view valid using:
set precomputed view store_summaries_view valid;

This statement marks the only Store_ Summaries view valid. After testing the
precomputed view, the DBA needs to grant select privileges on the precom-
puted view either to users in general or to a selected few.
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Step 4. Watch Vista Rewrite Queries

Vista can now rewrite queries that group Sales data by Date, Cal_Qtr, Year,
and combinations of these columns. The following examples illustrate the
kind of queries Vista can now rewrite to use the Store_ Summaries aggregate
table. These examples also depend on the store_name and qtr_region
hierarchies created for “Case 2. Making Use of Explicit Hierarchies” that
begins on page 4-10.

Group by Calendar Quarter

select cal_qgtr, store_name, sum(dollars) as total_sales
from sales, period, store, market
where sales.perkey = period.perkey
and sales.storekey = store.storekey
and market.mktkey = store.mktkey
and market.region = 'South’
and year = 1998
group by year, cal_qtr, store_name
order by total_sales desc;

CAL_QTR STORE_NAME TOTAL_SALES
1 Moulin Rouge Roasting 44353.25
1 Texas Teahouse 46899.25
1 Miami Espresso 52785.75
1 Olympic Coffee Company 55934 .35
2 Texas Teahouse 46719.00
2

Moulin Rouge Roasting 47421.00

Group by Quarter and Year with a Case Function

Reports often pivot a report using a CASE function within an aggregate
function. For example, this report displays quarterly aggregate totals for
different cities.

YEAR CAL_QTR BOSTON NORLEANS HOUSTON
1998 1 43551.50 44353.25 46899.25
1998 2 49419.50 47421.00 46719.00
1999 1 46764.50 46671.25 46484.50
1999 2 48986 .25 45378.00 48356.25
2000 1 46797.25 46143.75 47013.00
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The following query returns the above report.

select year, cal_qtr,
sum(case when city = 'Boston' then
dollars else 0 end) as Boston,
sum(case when city = 'New Orleans' then
dollars else 0 end) as NOrleans,

sum(case when city = 'Houston' then
dollars else 0 end) as Houston
from sales natural join store natural Jjoin period
where cal_qtr in (1, 2)
and store_type = 'Medium'

group by year, cal_qgtr
order by year, cal_qtr;

Vista rewrites this query to use the Store_Summaries table.

Extend the Hierarchy to Month

You can modify the calendar hierarchy so that Vista also rewrites queries that
group by month. The following statements create the revised hierarchy.

drop hierarchy calendar;

create hierarchy calendar
(from period(date) to period(month),
from period(month) to period(cal_qtr),
from period(date) to period(year));

This hierarchy declares that Cal_Qtr depends on Month rather than on Date;
but because Month depends on Date, so does Cal_Qtr. The dependency
relationship is transitive.
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Using the revised hierarchy, Vista can rewrite all the previous queries plus
those that group by Month. For example, Vista rewrites the following query
(a variation on the previous query), which groups by Cal_Qtr and Month.

cal_qtr, month,

sum(case when city = 'Boston' then
dollars else 0 end) as Boston,

sum(case when city = 'New Orleans' then
dollars else 0 end) as NOrleans,

sum(case when city = 'Houston' then
doTlars else 0 end) as Houston

sales natural join store natural Jjoin period

cal_gtr in (1, 2)

and year = 1999

and store_type = "Medium'

group by cal_qgtr, month
order by cal_qtr;

CAL_QT MONTH BOSTON NORLEANS HOUSTON
1 MAR 16669.00 17526.25 14634.25
1 FEB 13657.75 13109.00 14581.00
1 JAN 16437.75 16036.00 17269.25
2 JUN 15392.50 14117.25 15494.75
2 MAY 17043.00 16132.75 17479.75
2 APR 16550.75 15128.00 15381.75

Vista can now rewrite a large number of queries to use the Store_Summaries
aggregate table rather than the Sales table.

Fiscal Periods

Some users analyze by fiscal rather than calendar periods. Fiscal periods are
based on weeks instead of months, a fiscal quarter consisting of thirteen
weeks rather than three months. Although weeks fail to strictly align with
months, and fiscal quarters with calendar quarters, the calendar hierarchy
can be readily extended to cover fiscal periods by defining the necessary
functional dependencies of Week on Date, and Fis_Qtr on Week.



Fiscal Periods

Step 1. Include the Functional Dependencies in the Hierarchy

To extend the calendar hierarchy, you need to include only two additional
dependencies: Week on Date and Fis_Qtr on Week.

drop hierarchy calendar;

create hierarchy calendar
(from period(date) to period(month),
from period(month) to period(cal_qgtr),
from period(date) to period(year),
from period(date) to period(week),
from period(week) to period(fis_qtr));

Warning: The administrator must verify that the physical relationships obtain;
otherwise, rewritten queries can return incorrect result sets.

You can look at how the dependencies are defined by writing a query to
access the system table that maintains hierarchies.

select from_table, from_column, to_table, to_column

from rbw_hierarchies

where name = "CALENDAR";

FROM_TABLE FROM_COLUM TO_TABLE TO_COLUMN

PERIOD DATE PERIOD MONTH
PERIOD MONTH PERIOD CAL_QTR
PERIOD DATE PERIOD YEAR
PERIOD DATE PERIOD WEEK
PERIOD WEEK PERIOD FIS_QTR

The Administrator Tool can retrieve the same information and display itin a
much nicer format. Connect with Aroma, expand the Aroma folder, the
Hierarchies folder, and finally the folder for the Calendar hierarchy. The
Administrator graphs the relationships from coarser to finer granularity.

Figure 4-1

=13 Hierarchies Calendar Hierarchy

-ofw CALEMDAR
=-E] PERIOD|CAL_OTR
=2 @ PERIOD[ MONTH |
. B PERIOD| DATE |
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Step 2.

Watch Vista Rewrite Queries

Vista can now rewrite queries that group data in the Sales fact table by the
following columns:

Date
Month
Cal_Qtr
Week
Fis_Qtr
Year

Whenever a user query groups Sales data by one of these columns, Vista will
attempt to rewrite the query to use the Sales_ Summaries aggregate table.

For example, a user query can calculate aggregate totals for the first two
calendar quarters of 1998 and 1999 by grouping the Sales table by Cal_Qtr
and Year. Vista will intercept and rewrite the query. Expect the rewritten
queries to run much faster.

Group by Fis_Qtr

This query compares first quarter totals for three separate years. Vista
rewrites the query to use the Store_Summaries aggregate table.

select year, fis_qtr,

sum(case when city = 'Boston' then
dollars else 0 end) as Boston,
sum(case when city = '"New Orleans' then
dollars else 0 end) as NOrleans,
sum(case when city = 'Houston' then
dollars else 0 end) as Houston
from sales natural join store natural Jjoin period

where fis_qtr =1

and year in (1998, 1999, 2000)
and store_type = 'Medium'

group by year, fis_qtr
order by year, fis_qtr



Fiscal Periods

HOUSTON
44686.25
44396.25
42790.50

Query Result Set
YEAR FIS_QTR BOSTON NORLEANS
1998 1 42451.00 43036.75
1999 1 44873.00 44786.50
2000 1 43729.25 43460.75
Group by Week
select week,
sum(case when city = 'Boston' then
dollars else 0 end) as Boston,
sum(case when city = '"New Orleans' then
dollars else 0 end) as NOrleans,
sum(case when city = 'Houston' then
dollars else 0 end) as Houston,
sum(case when city = 'Phoenix' then
dollars else 0 end) as Phoenix
from sales natural join store natural

where

Query Result Set

WEEK BOSTON

1

month = "JAN'
and year = 1999
and store_type = 'Medium'
group by week, year
order by week, year;
NORLEANS HOUSTON
647.50 227 .75 522.75
4185.25 3197.25 4537.00
2930.00 4283.25 4112.00
4378.25 3870.50 4129.75
4014.50 3685.00 3582.00
282.25 772.25 385.75

ya
3
4
5
6

PHOENIX

456.
4036.
3501.
3446 .
2798.

663.

00

join period
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Case 4. Optimizing with Derived Dimensions

Case 2 showed how declared functional dependencies extend the range of
query rewriting that can be done with a single precomputed view. However,
to ensure that the types of queries rewritten in Case 2 achieve optimal
rewriting performance, the administrator should create derived dimension
tables, as explained in the following example.

The Queries

The following queries will be rewritten using explicit hierarchies and a
precomputed view grouped by non-key columns; therefore, they both
require derived dimensions to ensure optimal performance.

The first query is the same as the query presented at the beginning of Case 2;
it requires a derived dimension on the Period table:

select store_name, year, sum(dollars) as total_sales
from sales, period, store
where sales.perkey = period.perkey
and sales.storekey = store.storekey
group by store_name, year;

The second query requires derived dimensions on the Period table and Store
tables:

select city, year, sum(dollars) as total_sales
from sales, period, store
where sales.perkey = period.perkey
and sales.storekey = store.storekey
group by city, year;
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Step 1. Create the Aggregate Tables

Issue CREATE TABLE statements to create derived dimensions and an
aggregate table that references them. Because the derived dimensions are the
referenced tables, create them first.

Derived Dimension for the Period Table

create table period_qtr
(qtr char(5) not null,
year int,

primary key (qtr))

maxrows per segment 1000;

Derived Dimension for the Store Table

create table derived_store (

store_name char(30) not null,

city char(20),

state char(b),

zip char(10),

mktkey integer not null,

primary key (store_name),

foreign key (mktkey) references market (mktkey))
maxrows per segment 2000;

Aggregate Fact Table

create table derived_quarterly_store_sales

(storekey char(30) not null,

qtrkey char(5) not null,

dollars dec(13,2),

primary key (storekey, qgtrkey),

foreign key (qtrkey) references period_qtr (qtr),

foreign key (storekey) references derived_store (store_name))
maxrows per segment 2000;

Important: The foreign keys reference the two derived dimensions. Although the
same aggregate data is used in this example as in Cases 1 and 2, this version of the
aggregate fact table must reference the derived dimensions instead of the detail Store
and Period dimensions.
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Step 2. Load the Aggregate Tables

Derived Dimensions

insert into period_qtr
select qtr, year from period
group by qtr, year;

insert into derived_store

select store_name, city, state, zip, mktkey
from store

group by store_name, city, state, zip, mktkey;

Aggregate Fact Table

insert into derived_quarterly_store_sales
(storekey, qgtrkey, dollars)
select store_name, qtr, sum(dollars) as dollars
from sales, period, store
where sales.perkey = period.perkey
and sales.storekey = store.storekey
group by store_name, qtr;

Step 3. Create the Precomputed Views

Derived dimensions are by definition aggregate tables; they must be linked
to precomputed views.

Derived Dimensions

create view period_qtr_view as
select gtr, year from period
group by qtr, year

using period_qtr (qtr, year);

create view derived_store_view as
select store_name, city, state, zip, mktkey
from store
group by store_name, city, state, zip, mktkey
using derived_store (store_name, city, state, zip, mktkey);
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Aggregate Fact Table

create view derived quarterly store_sales_view as
select store_name, qtr, sum(dollars) as dollars
from sales, period, store
where sales.perkey = period.perkey
and sales.storekey = store.storekey
group by store_name, qtr
using derived _quarterly store_sales
(storekey, qgtrkey, dollars);

Step 4. Create a STARIndex on the Aggregate Fact Table

Create a STARIndex on the foreign-key columns (Qtrkey and Storekey) of the
Derived_Quarterly_Store_Sales table.

create star index derived_quarterly store_sales _star
on derived_quarterly_store_sales (qtrkey, storekey);

This STARindex is the equivalent of the STARIndex used to join the Sales table
to the Period and Store dimensions. The new index will make it possible to
STARjointhe Derived_Quarterly _Store_Sales, Period_Qtr,and Derived_Store
tables and should be created to improve query performance.

Step 5. Create Explicit Hierarchies

Define the same set of hierarchies that were created in Steps 2 and 3 for Case
2 (see page 4-11).

Important: These functional dependencies must be declared before the aggregate
table family can be used to rewrite queries that group by the Year column of the Period
table, the City column of the Store table, or both.

Step 6. Validate the Precomputed View

Mark the precomputed view valid by issuing the following SET commands:
set precomputed view derived_quarterly_store_sales_view valid;
set precomputed view period_qtr_view valid;
set precomputed view derived_store_view valid;

Now turn on the query rewrite system and note the performance gain when
you run the queries on page 4-22.
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Step 7. Note the Simplified SQL

Derived dimensions optimize query-rewriting performance by eliminating
some extra GROUP BY processing in the generated SQL. Compare the
following query rewrites for the same query.

The first rewrite lacks a derived dimension; therefore, a subquery in the
FROM clause (shown in bold) must group the Qtr and Year values from the
detail Period table. The results of this subquery are then joined to the
aggregate table. The second rewrite uses a simple join to the Period_Qtr
derived dimension, in which the grouped Qtr and Year values are
precomputed.

Query

select store_name, year, sum(dollars) as total_sales
from sales, period, store
where sales.perkey = period.perkey
and sales.storekey = store.storekey
group by store_name, year
order by total_sales desc;

Generated SQL—Without a Derived Dimension

SELECT TABLE_2.STORE_NAME AS RBW_2, TABLE_1.COL2 AS RBW_3,
SUM(TABLE_2.DOLLARS) AS RBW_4

FROM
(SELECT TABLE_0.QTR AS RBW_0, TABLE_0.YEAR AS RBW_1
FROM PERIOD AS TABLE_O
GROUP BY TABLE_0.QTR, TABLE_O.YEAR) AS TABLE_1(COL1, COL2),
QTR_STORE_SALEST AS TABLE_?

WHERE TABLE_2.QTR = TABLE_1.COL1

GROUP BY TABLE_2.STORE_NAME, RBW_3

ORDER BY 3 DESC NULL FIRST;

Generated SQL—With a Derived Dimension

SELECT TABLE_O.STORE_NAME AS RBW_O, TABLE_1.YEAR AS RBW_I,
SUM(TABLE_O.DOLLARS) AS RBW_Z

FROM QTR_STORE_SALES1 AS TABLE_O, PERIOD_QTR AS TABLE_1

WHERE TABLE_O0.QTR = TABLE_1.QTR

GROUP BY TABLE_O.STORE_NAME, TABLE_1.YEAR

ORDER BY 3 DESC NULL FIRST;
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Case 5. Using Implicit Hierarchies

Cases 1 through 4 use aggregate data grouped by non-key columns. These
aggregate tables perform very well for specific queries or groups of similar
queries. The following example takes a different approach to query rewriting
by showing the case where the administrator groups the aggregate data by
foreign-key columns.

This approach is simpler—no hierarchies need be declared or derived dimen-
sions defined, and a broad range of queries can be rewritten with the same
aggregate table. However, aggregate tables of this kind are usually larger
than aggregate tables grouped by non-key columns. As a result, query
rewrites will improve performance but often not as much as they would if the
aggregate table were grouped by specific columns.

The following example demonstrates a case where a group of users run
various queries that constrain on two dimension tables—Period and Store—
to calculate sales revenues over different periods of time and in different
locations. This case also demonstrates the ability to rewrite queries that
reference columns in an outboard table (the Market table), even though those
columns are not explicitly defined in the precomputed view.

The Queries

= Sales per day for a given week:

select day, sum(dollars) as total_sales
from sales, period
where sales.perkey = period.perkey
and week = 13
and year = 1999
group by day;

= Sales for each store on each day of a given month:

select date, store_name, sum(dollars) as total_sales
from sales, period, store
where sales.perkey = period.perkey
and sales.storekey = store.storekey
and month = 'MAR'
and year = 1999
group by date, store_name;
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= Sales for each store type for a given month:

select store_type, month, sum(dollars) as total_sales
from sales, store, period
where sales.storekey = store.storekey
and sales.perkey = period.perkey
and month = 'MAR'
and year = 1999
group by store_type, month
order by total_sales desc;

= Sales per city per month:

select city, month, sum(dollars) as total_sales
from sales, store, period
where sales.storekey = store.storekey
and sales.perkey = period.perkey
and year = 1999
group by city, month;

= Sales per district per year:

select district, year, sum(dollars) as total_sales
from sales, store, period, market
where sales.storekey = store.storekey
and store.mktkey = market.mktkey
and sales.perkey = period.perkey
and year = 1999
group by district, year;

To answer all these queries, the server would normally join the tables by
using the STARINndeX on the Sales table. The query rewrite system will
substitute the aggregate fact table and its STARIndex. Because the aggregate
fact table is smaller, all the rewritten STARjoin queries will run faster.

Step 1. Create the Aggregate Table

Issue a standard CREATE TABLE statement to create an aggregate table that
contains three columns—Perkey, Storekey, and Dollars:

create table store_sales

(perkey int not null, storekey int not null, dollars
dec(13,2),

primary key (perkey, storekey),

foreign key (perkey) references period (perkey),
foreign key (storekey) references store (storekey))
maxrows per segment 50000;

Important: This aggregate table has foreign key references to the detail Period and
Store tables. The two foreign keys make up the primary key.
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Step 2. Populate the Aggregate Table

Issue an INSERT INTO...SELECT statement to load the aggregate table:

insert into store_sales

select perkey, storekey, sum(dollars)
from sales

group by perkey, storekey;

Step 3. Create a STARIndex on the Aggregate Table

Create a STARINndex on the key columns of the Store_Sales table:

create star index store_sales_star
on store_sales (perkey, storekey);

Step 4. Create the Precomputed View

Create a precomputed view associated with the aggregate table:

create view store_sales_view (perkey, storekey, dollars) as
(select perkey, storekey, sum(dollars)
from sales
group by perkey, storekey)

using store_sales (perkey, storekey, dollars);

Because the key columns Perkey and Storekey are used as grouping columns
in the precomputed view definition, the query rewrite system can rewrite
queries that constrain on any column in the Period and Store tables. The use
of key columns as grouping columns results in rollups that use implicit
hierarchies—for example, from Perkey to Year in the Period table and from
Storekey to City in the Store table.

Step 5. Mark the Precomputed View Valid

Inform the query rewrite system that the precomputed view is valid by using
the following SET command:

set precomputed views for sales valid;

This SET command marks all views that use the Sales table valid.
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Step 6. Submit the Queries and Note the Performance Gain

Turn on the query rewrite system, and run the queries listed on page 4-27, as
well as any other aggregate query that constrains on columns from the
Period, Store, and Market dimensions.

Case 6. Rewriting Subqueries

The following example shows how a query that contains multiple query
expressions (or query blocks) is rewritten.

This query is a comparison query that contains two subqueries in the FROM
clause. You can use the query rewrite system to accelerate the performance of
other types of subqueries as well, including correlated subqueries.

The Query and Result Set

select salesl.name, sales_ql98, sales_ql99
from
(select el.store_name, sum(dollars)
from sales, store el, period
where sales.storekey = el.storekey
and sales.perkey = period.perkey
and gqtr = 'Q1_98"
group by el.store_name) as salesl(name, sales_ql98),
(select e2.store_name, sum(dollars)
from sales, store e2, period
where sales.storekey = e2.storekey
and sales.perkey = period.perkey
and gqtr = 'Q1_99"'
group by e2.store_name) as sales2(name, sales_ql99)
where salesl.name = sales2.name
order by sales_ql98 desc;
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NAME SALES_Q198

Beaches Brew 57893.
Olympic Coffee Company 55934,
San Jose Roasting Company 55763.
Miami Espresso 52785.
Texas Teahouse 46899.
Java Judy's 46458.
Moulin Rouge Roasting 44353,
Cupertino Coffee Supply 44280.
Moroccan Moods 44065.
Beans of Boston 43551,
Instant Coffee 43129.
Roasters, Los Gatos 43011.
Coffee Brewers 40955,
Fast Coast Roast 38062.
Moon Pennies 35427.
The Coffee Club 30962.

Step 1. Create the Aggregate Table and View

SALES_Q199

57152.
52544,
53188.
58498.
46484 .
48760.
46671.
48155.
43947 .
46764 .
42400.
40725.
42531.
41007.
30203.
29623.

This example uses the same aggregate table and precomputed view as Case

1; follow steps 1 through 4 on page 4-5.

Step 2. Run the Query

Submit the query with the query rewrite system turned on and note the

performance gain.

Case 7. Rewriting a Query That Calculates Averages

Although you cannot use the AVG set function in a precomputed view
definition (see page 3-8), queries that calculate averages can be rewritten as
long as a precomputed view exists that stores SUM and COUNT values for the

column to be averaged.

This case presents a very simple example of a rewritten query that contains

an AVG function.
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The Query and Result Set

select perkey, int(avg(dollars)) as day_avg
from sales

where perkey between 1 and 31

group by perkey

order by perkey;

PERKEY DAY_AVG
105
93
96
101
115
87
103
100
0 78

— OO0 NOOT WM

Step 1. Create the Aggregate Table

Create an aggregate table that contains three columns:

create table sum_count_sales
(perkey int,
sum_sales dec(13,2),
count_sales dec(13,2));

Step 2. Populate the Aggregate Table

Populate the aggregate table with an INSERT INTO...SELECT statement:

insert into sum_count_sales

select perkey, sum(dollars), count(dollars)
from sales

group by perkey;

Step 3. Create the Precomputed View

Create a precomputed view associated with the aggregate table:

create view sum_count_view
(perkey, sum_sales, count_sales) as
select perkey, sum(dollars), count(dollars)
from sales
group by perkey
using sum_count_sales (perkey, sum_sales, count_sales);
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Step 4. Mark the Precomputed View Valid

Inform the query rewrite system that the precomputed view is valid:

set precomputed view sum_count_view valid;

Step 5. Submit the Queries and Note the Performance Gain

Turn on the query rewrite system and run the query on page 4-32. The query
will be rewritten by using the precomputed SUM and COUNT values in the
Sum_Count_Sales table to calculate the average sales figures.

Case 8. Using the EXPORT Command

All the previous examples in this chapter load aggregate tables using the SQL
INSERT statement. You can also summarize and export data from a database
using the EXPORT command (a server command) but load the exported data
using the Table Management Utility.

The following example shows how you can summarize data with a query
and then load the summarized data using the TMU. Two methods are illus-
trated; the second one can be more efficient than the first.

The First Method

The first method requires three basic steps.

1.  Unload the summarized data.
2. Create the aggregate table.
3. Load the summary data using the TMU.

The Store_Summaries aggregate table of case three (page 4-15) is used to
illustrate this method.
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Step 1. Unload the Summarized Data

The first step uses an EXPORT statement to summarize and unload data from
the Sales table. This statement is executed by the Red Brick server.

set export_default_path '/dba/scripts/"';

export to 'data' DDLFILE 'create' TMUFILE 'load'

format internal
(select date, store_name, sum(dollars), sum(quantity)
from sales natural join store natural join period
group by date, store_name);

The server writes out three files: the first (data) contains the summarized
data, the second (create) contains a DDL script that can create a table for the
exported data, and the third (10ad) contains a TMU script that can load the
exported data. Both scripts must be modified before they can be used.

For additional information on the EXPORT command, refer to the SQL
Reference Guide. The Table Management Utility Reference Guide covers the TMU.

Step 2. Create the Aggregate Table

The DDL script generated by the EXPORT statement can be used to create the
Store_Summaries table. This script contains three dummy names and each
must be modified before the script is usable. The dummy names begin with
the word ‘GENERATED’.

CREATE TABLE GENERATED_TABLE (
DATE DATE,
STORE_NAME CHARACTER(30),
GENERATED_COLNAME_3 DECIMAL(13,2),
GENERATED_COLNAME_4 DECIMAL(16,0));

Replace the dummy table name with the name of the aggregate table
(Store_Summaries), replace the dummy column names with names of its
respective aggregate total columns (Dollars and Quantity), and include a
primary key constraint on Date and Store_Name.

You can now use this statement to create the aggregate table.
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Step 3. Load the Summary Table with the TMU

The TMU script generated by the EXPORT statement can be used to load the
Store_Summaries table. This script contains a single dummy name
(GENERATED_TABLE) that must be modified before the script is usable.

LOAD DATA INPUTFILE

‘data’

INSERT

FORMAT UNLOAD

NLS_LOCALE '"English_UnitedStates.US-ASCII@Binary'
INTO TABLE GENERATED_TABLE;

Replace the dummy name with the name of the aggregate table
(Store_Summaries).

You can now use the TMU to load the table.
rb_tmu -d AROMA load

Before Vista can use this aggregate table to rewrite queries, you must first
create a precomputed view for it, mark it valid, and grant select privilege on
it to users. “Case 3. Defining Hierarchies on Date” covered these steps in
detail. See page 4-13.

An Alternative Method

The previous method exports data by writing it to a disk file, and then turns
around, reads the data from that disk file, and loads it into the aggregate
table. You can eliminate the disk reads and writes by piping the exported
data directly to the TMU. This approach is simpler and can make the process
more efficient.

Step 1. Unload the Summarized Data

The first step uses an EXPORT statement to summarize and export data from
the Sales table and then pipe the summarized data directly to the TMU. The
following EXPORT statement does the work.

export to ‘|/redbrick/bin/rb_tmu -d AROMA /dba/scripts/pipe’
format internal
(select date, store_name, sum(dollars), sum(quantity)
from sales natural join store natural join period
group by date, store_name);
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The location of the TMU and its modified control file (/dba/scripts/pipe)
must be specified with fully qualified path names. The redbrick directory
contains the rbw. config file and the binaries for Red Brick Decision Server.

The Modified TMU Script

Before you can use the above EXPORT statement, you must modify the TMU
control file to read its input from a pipe instead of a file. The modification is
simple: replace the input file name (data) with a dash (-).

LOAD DATA

INPUTFILE

INSERT

FORMAT UNLOAD

NLS_LOCALE '"English_UnitedStates.US-ASCII@Binary"
INTO TABLE store_summaries;

This script is a modification of the load script on page 4-35.

Before Vista can use this aggregate table to rewrite queries, you must first
create a precomputed view for it, mark it valid, and grant select privilege on
it to users. “Case 3. Defining Hierarchies on Date” covered these steps in
detail. See page 4-13.
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In This Chapter

The Informix Vista Advisor is used to analyze the usefulness of precomputed
views that exist in your database and to suggest new precomputed views that
can increase the query performance of your system.

This chapter contains the following sections.

Advisor Overview

Configuring the Advisor Logging System
Querying the Advisor

Interpreting the Results of Advisor Queries
Understanding the BENEFIT Column
Advisor System Table Column Descriptions
Checklist of Advisor Tasks
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Advisor Overview

The Advisor, an integral part of Vista, aids in figuring out the best aggregate
tables for your database, whether those tables currently exist or not. Because
the Advisor knows exactly what types of queries can be rewritten with the
query rewriter, it suggests the exact precomputed views to build in your
database. This is a powerful tool in gaining the best performance from your
data.

There is a cost to every precomputed view, as well as a benefit to having
precomputed views exist in your database. The Advisor helps with the cost-
benefit analysis of improving the query performance of your database with
precomputed views.

The Advisor provides a facility to log activity of aggregate queries against a
database. From the logged queries, you can analyze two categories: 1) the use
of existing aggregates in the database and 2) evaluate potential new aggre-

gates to create that, with the query rewriter, can improve query performance.

Analysis of Query Patterns

The goal of the Advisor is to analyze query patterns and see if you have
created the appropriate precomputed views for your database. The longer
and more representative a sample of query patterns that are logged, the more
accurate the results of Advisor queries.

Advisor System Tables

You analyze the information in the Advisor log by querying the Advisor
system tables. The Advisor system tables are created with the other system
tables when a database is created. They provide information necessary to
understand the use of existing precomputed views and also guide you in the
creation of new precomputed views. The two Advisor system tables are:

=  RBW_PRECOMPVIEW_CANDIDATES Table
=  RBW_PRECOMPVIEW_UTILIZATION Table

For descriptions of each column in the Advisor system tables, refer to
“Advisor System Table Column Descriptions” on page 5-29.
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Advisor Log Files

The Advisor log files store information about the precomputed views in a
database. They are created when logging is started, either at system startup
or manually, depending on the configuration.

The log files store two types of information about precomputed views:

= Information about precomputed views that exist in your database.
= Information about precomputed views that do not exist but would
provide query-performance benefits if created.

The Advisor analyzes the log files when you query the Advisor system
tables, as explained on page 5-10.

Configuring the Advisor Logging System

There are two steps to configuring your system to log queries for the Advisor:

1.  Create the Advisor log file (ADMIN ADVISOR_LOGGING ON or
ALTER SYSTEM START ADVISOR_LOGGING).

2. Enable Advisor query logging (OPTION ADVISOR_LOGGING ON or
SET ADVISOR LOGGING ON).

For the syntax of the various Advisor logging commands, refer to the SQL
Reference Guide. For more information about logging, refer to the Adminis-
trator’s Guide.

Creating the Advisor Log Files

If the ADMIN ADVISOR_LOGGING parameter is set to ON in the rbw.config file,
the Advisor log file is created on system startup. You can also create the log
file manually with the ALTER SYSTEM START ADVISOR_LOGGING command.
The log file is created in the directory specified by the ADMIN
ADVISOR_LOG_DIRECTORY parameter or in the redbrick_dir/logs directory if
that parameter is not specified.
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Logging Queries

After the Advisor log file is created, you can enable query logging by setting
the OPTION ADVISOR_LOGGING parameter to ON or ON_WITH_CORR_SUB
in the rbw.config file. You can also use the SET ADVISOR LOGGING command
to enable or disable Advisor query logging for a session.

Rewritten Queries

When Advisor query logging is enabled, the Advisor logs all queries that are
rewritten to access data in precomputed views. The purpose of logging these
queries is to provide data to help you analyze the benefit of your aggregate
tables. When you query the RBW_PRECOMPVIEW_UTILIZATION table, the
query reads the log files and provides statistics on the actual use during the
time period you specify in the query.

Important: The Advisor logs queries that are rewritten against any valid precom-
puted views, including views that are forced into a valid state with SET
PRECOMPUTED VIEW...VALID commands. Similarly, the Advisor also logs queries
rewritten against views that are marked invalid with SET PRECOMPUTED
VIEW...INVALID commands if USE INVALID PRECOMPUTED VIEWS is set to ON.

Candidate Views

The Advisor also logs views that, if they existed, would have been used for
rewriting queries. These potential views are called candidate views, and can
be seen by querying the RBW_PRECOMPVIEW_CANDIDATES table.

Correlated Subqueries

The ON_WITH_CORR_SUB state of the SET ADVISOR LOGGING command and
OPTION ADVISOR_LOGGING parameter logs correlated subqueries to the
Advisor log files. It is useful to log correlated subqueries because they can be
rewritten by the Vista rewrite system. Correlated subqueries execute the
same query with different values multiple times (potentially a very large
number of repeated queries). Therefore, if such a query can be rewritten, the
performance improvement is multiplied by the number of times the corre-
lated subquery is executed. If that number is, for example, 1,000,000, that can
be a huge performance boost.
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In general, it is a good idea to log correlated subqueries. There are, however,
two things to consider when deciding whether to log correlated subqueries:

= Log file size
= Data skew

Log File Size

If correlated subqueries are common in your database, then logging with the
ON_WITH_CORR_SUB state will cause your log file to grow much larger much
faster. This not only takes extra space, but also adds processing time when
querying the Advisor system tables.

Data Skew

Correlated subqueries can potentially skew your Advisor results because
each subquery of the correlated subquery is logged as a separate
REFERENCE_COUNT, and a correlated subquery executes a separate
subquery for each row in the outer query that is input into the correlated
subquery.

Queries That Are Rewritten But Not Logged

When a query is rewritten, a record is sent to the log file. The record is then
used to keep track of which precomputed views have been used and to log
candidate views.

There is, however, a class of queries that could be rewritten if the proper
precomputed view existed, but do not get logged: queries that contain a table
or asubquery that is not related (via a primary key/foreign key relationship)
to the other tables in the query. The following is an example of such a query
from the Aroma database:

set cross join on;

select market.hg_state as hqg_state,
sum(sales.dollars) as sum_dollars,
sum_dolTars/sum_x.total_sales

from sales, market, store, (select sum(dollars)

from sales) as sum_x(total_sales)

where sales.storekey = store.storekey

and store.mktkey = market.mktkey

and market.hg_state <> 'CA'

group by hg_state, sum_x.total_sales;
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The subquery in the FROM clause of this query has no primary key/foreign
key relationship with the other tables in the query, so this would not be
logged by the Advisor. If you had a precomputed view defined with the
following CREATE TABLE, INSERT INTO...SELECT, and CREATE VIEW...USING
statements, however, this query could be rewritten to use that precomputed
view:

create table simple_table (hg_state char(20),
hq_city char(20),
year integer,
month character(5),
sum_dollars dec(13,2));

create view simple_view as
(select market.hg_state as hqg_state,
market.hq_city as hg_city,
period.year as year, period.month as month,
sum(sales.dollars) as sum_dollars
from sales, market, period, store
where sales.perkey = period.perkey
and sales.storekey = store.storekey
and store.mktkey = market.mktkey
group by hqg_city, hg_state, month, year)
using simple_table (hg_state, hqg_city, year, month,
sum_dollars);

insert into simple_table
(hg_state, hgq_city, year, month, sum_dollars)
(select market.hg_state as hqg_state, market.hq_city as
hqg_city,
period.year as year, period.month as month,
sum(sales.dollars) as sum_dollars
from sales, market, period, store
where sales.perkey = period.perkey
and sales.storekey = store.storekey
and store.mktkey = market.mktkey
group by hqg_city, hg_state, month, year);

set precomputed view simple_view valid;
set precomputed view query rewrite on;

Important: This class of query is only not logged if no precomputed view for it exists;
if the proper precomputed views exist and are valid, the Advisor logs their use.
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The following figure shows the relationship of queries that are rewritten and
not rewritten to queries that are logged:

Query

Not rewritten Rewritten

Would never

be rewritten Exact match

Could be rewritten

if appropntatg Non exact
precompute match
view existed

Not logged Logged

Logged Not logged*

* Represents the class of queries that could be
rewritten but the candidate views are not logged.

For information on what constitutes an exact match, refer to
“NON_EXACT_MATCH_COUNT Column” on page 5-14.

Setting the ACCESS_ADVISOR_INFO Task Authorization

All users with the DBA system role have the necessary privileges to query the
Advisor system tables. You can authorize a user or role to query the Advisor
system tables by granting the ACCESS_ADVISOR_INFO task authorization
with the GRANT command.

The following example grants authorization to query the Advisor system
tables to the database user Rieko:

grant access_advisor_info to rieko;

Important: To query the Advisor, you also need read privileges on all tables that are
referenced in the log records for the detail table you are constraining on.
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Defining Valid Hierarchies

It is important to define any valid hierarchies in your schema before you
begin logging queries with the Advisor. This is especially important for the
RBW_PRECOMPVIEW_CANDIDATES table. If hierarchies are defined before
you begin logging, the Advisor can recommend candidate views that take
advantage of these hierarchies. For example, if the Period table has a
hierarchy from the Qtr column to the Year column, the Advisor can
recommend views with the knowledge that queries that can be rewritten
with a precomputed view grouped by Year can also be rewritten with a
precomputed view grouped by Qtr.

For information on hierarchies, refer to “Rollups and Hierarchies” on
page 2-10.

Querying the Advisor

To analyze the queries that are logged in the Advisor log files, you submit
SQL queries against the Advisor system tables. When queries are issued
against the RBW_PRECOMPVIEW_CANDIDATES and RBW_PRECOMPVIEW_
UTILIZATION tables, the Advisor analyzes the information in the log files and
collects statistics on the value of each view or candidate view.

Inserting the Results of an Advisor Query into a Table

Each Advisor query examines the log files and performs extensive analysis
on the information in them. These queries can take a considerable amount of
time to process, particularly queries on RBW_PRECOMPVIEW_CANDIDATES
table. If your database is extremely large and if there are a large number of
candidate views, they can take many hours or even days. One way to avoid
doing the processing multiple times is to create a table or a temporary table
and insert the results of a query into the new table. Then you can query the
new table to get the Advisor information.
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You can further reduce the analysis time by constraining the extraction query
to a time period defined by start and end dates. The date can be a date or a
time stamp.

For example, the following query limits the extraction of data to a week in
July of 1999.

insert into temporary_table
select

where detail_table_name = 'SALES'
and start_date = '1999-07-11"
and end_date = '1999-07-18";

When the query is processed, the server converts its dates to timestamps so
that ‘1999-07-11’ is converted to ‘1999-07-11 00:00:00.000000’.

The conversion of dates to timestamps can yield unexpected results. For
example, a query that constrains its start and end dates to the same date
defines an empty interval (starts and ends at 00 hours on the morning of July
the seventh).

You can define an interval that spans a single day (‘1999-07-11") by using the
dates ‘1999-07-11" and ‘1999-07-12". Or, you can specify two timestamps on
the same date (‘1999-07-11 00:00:00.000000’, ‘1999-07-11 23:59:59.999999’).

Timestamps can be used to define characteristic workload intervals, such as
the morning, afternoon, and evening shifts. The following statement uses
start and end timestamps to define a morning workload.

Insert into temporary_table
select

where detail_table_name = 'SALES'
and start_date "1999-07-11 09:00:00:000000"
and end_date '1999-07-11 11:00:00:000000";

The granularity of the interval depends on the purpose of the analysis.
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Creating and Populating the CANDIDATE_TEMP Table

Use the following procedure to create a table to store the data from a query
against the RBW_PRECOMPVIEW_CANDIDATES Advisor system table, insert
data from the Advisor query into the new table, and query the new table to
view the results of the Advisor query.

1.  Create a table that contains all of the columns of the Advisor system
table as in the following example:

create table candidate_temp (
detail_table_name char (128),
aggr_elapsed_time int,
reference_count int,
sample_view_name char (128),
size int,
reduction_factor float,
pbenefit float,
name char (128),
seq int,
text char (1024) )

2. Insert data from an Advisor query into the new table as in the
following example:

insert into candidate_temp

select detail_table_name,
aggr_elapsed_time, reference_count,
sample_view_name, reduction_factor,
size, benefit, name, seq, text

from rbw_precompview_candidates

where detail_table_name = 'SALES'
and start_date = date '1999-07-01"
and end_date = date '1999-08-01";

This query restricts the interval to July 1999 and the operation can
potentially take a long time to execute.

Typically, queries will run faster against the Candidate_Temp table than

against the RBW_PRECOMPVIEW_CANDIDATES table because there is no
need to scan the log files. Also, the amount of data is smaller because the
interval has been restricted to one month.
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Creating and Populating the UTILIZATION_TEMP Table

Use the following procedure to create a table to store the data from a query
against the RBW_PRECOMPVIEW_UTILIZATION Advisor system table, insert
data from the Advisor query into the new table, and query the new table to
view the results of the Advisor query.

1. Create a table that contains all of the columns of the Advisor system
table as in the following example:
create table utilization_temp (

detail_table_name char (128),

name char (128),

size int,

reduction_factor float,

pbenefit float,

reference_count int,

non_exact_match_count int )

2. Insert data from an Advisor query into the new table as in the
following example:
insert into utilization_temp

select detail_table_name, name, size,
reduction_factor, benefit,
reference_count, non_exact_match_count

from rbw_precompview_utilization

where detail_table_name = 'SALES'
and start_date = date '1999-07-01"
and end_date = date '1999-08-01";

This query restricts the interval to July 1999.

Typically, queries will run faster against the Utilization_Table than against
the RBW_PRECOMPVIEW_UTILIZATION table because there is no need to scan
the log files. Also, the amount of data is smaller because the interval has been
restricted to one month.

Querying the RBW_PRECOMPVIEW_UTILIZATION Table

You query the RBW_PRECOMPVIEW_UTILIZATION table to determine how
often the precomputed views that exist in your database are being used and
to determine the overall benefit they are providing. This section describes
some rules you need to know when querying the table and some details
about the NON_EXACT_MATCH_COUNT column.
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For a description of each column in the RBW_PRECOMPVIEW_UTILIZATION
table, refer to page 5-30.

Rules for Querying the Utilization Table

The following rules apply to queries of the RBW_PRECOMPVIEW_ UTILI-
ZATION table:

= The DETAIL_TABLE_NAME column must be constrained to indicate
which table the precomputed views reference. Exactly one detail
table must be specified per query.

= You can (optionally) constrain on the START_DATE and END_DATE
columns to limit the scope of the query to a particular time period.

= No other columns can be constrained.

Important: If you insert the results of an Advisor query into a table like the
Utilization_Temp table shown on page 5-13, there are no restrictions as to what
columns can be constrained on that table; any columns can be constrained.

NON_EXACT_MATCH_COUNT Column

The NON_EXACT_MATCH_COUNT column tells how many times a view in
the database was used to calculate answers to questions where some
additional aggregation was needed. If the count in this column is high, it
suggests that other precomputed views might help your query performance.

An exact match is when a query is answered by a precomputed view without
performing additional aggregation on the precomputed view. There can still
be some predication on the query (for example, a WHERE clause or HAVING
clause) and there can be some formatting (for example, ORDER BY clause), but
no extra aggregation (for example, GROUP BY, SUM, MIN, MAX). In other
words, an exact match is considered to be some subset of the rows in the
precomputed view.
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Example

Assume you have a detail table with a granularity of days, a precomputed
view defined on that table with a granularity of months, and the detail table
and the precomputed view both contain the sum of dollars. If you asked
many questions about how many dollars were generated for a year, those
guestions can be answered by the month table. They can be answered, but not
directly; a further aggregation needs to be computed first. Each time the
precomputed view is accessed to answer a question about the sum of dollars
for a year, the NON_EXACT_MATCH_COUNT column is incremented by one.

If the answer to the question is not an exact match of what is in the precom-
puted view, the column is incremented. This includes when additional
aggregation is performed and when a join to another table occurs.

Querying the RBW_PRECOMPVIEW_CANDIDATES Table

You query the RBW_PRECOMPVIEW_CANDIDATES table to help determine
what precomputed views to create in your database. Queries on the table
perform a detailed analysis of the query history stored in your Advisor log
files, and the recommendations for candidate views are based on that history.

For a description of each column in the RBW_PRECOMPVIEW_CANDIDATES
table, refer to page 5-29.

Rules for Querying the Candidates Table

The following rules apply to queries against the
RBW_PRECOMPVIEW_CANDIDATES Advisor system table:
= The DETAIL_TABLE_NAME column must be constrained.

= You can (optionally) constrain on the START_DATE, END_DATE, and
SAMPLE_VIEW_NAME columns.

= No other columns can be constrained.

Important: If you insert the results of an Advisor query into a table like the
Candidate_Temp table shown on page 5-12, there are no restrictions as to what
columns can be constrained on that table; any columns can be constrained.
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SAMPLE_VIEW_NAME Column

You can restrict an Advisor candidate analysis to a subset of the detail data.
This allows you to base an analysis on a more representative sample of data
and to decrease the often considerable time required for an analysis.

To Perform an Analysis on a sample of data:

1.  Define the sample as a view of the detail data.

= The sample view must map to a subset of rows in the detail table
and include, for each column of the detail table, a corresponding
column of exactly the same datatype.

= The view should proscribe a representative sample of data.
Otherwise, the analysis will lack balance.

2. Constrain the SAMPLE_VIEW_NAME COLUMN of the precomputed
view candidates table.

This constraint directs the Advisor to use the sample defined by the
view instead of the detail data.

The example on page 5-20 shows how to use a sample of data instead of using
all the detail data.

Important: \When a query constrains the SAMPLE_VIEW_NAME column, the
Advisor computes the SIZE and REDUCTION_FACTOR values using the view, not
the detail table.

When you define a sample of data as a view, an Advisor query against the
view might perform poorly because the definition of the view results in a
table scan. For example, if a detail table contains a billion rows of data and
the query that defines the view invariably performs a table scan of the billion
rows, then expect the Advisor query to perform poorly.

For this kind of case, create a table for the data sample, populate the table
with a subset of rows from the detail table, and then create a view for this
table. Make sure that you create the appropriate indexes on the sample table,
particularly STAR indexes because the Advisor performs numerous query
operations when it analyzes the log files. Advisor performance depends on a
proper set of indexes.

Informix Vista User's Guide



Querying the RBW_PRECOMPVIEW _CANDIDATES Table

Example Query Against RBW_PRECOMPVIEW_CANDIDATES

This example queries the Candidate_Temp table that is described on

page 5-12. You can query the RBW_PRECOMPVIEW_CANDIDATES table
directly, but the processing on it is done for each query. You can use the
following query to inspect the relative value of the candidate views that have
been generated for the detail table Sales:

select substr(detail_table_name, 1,10) as TABLE_NAME,
size, reference_count, benefit
from candidate_temp

where detail_table_name = "SALES';

TABLE_NAME SIZE REFERENCE_C BENEFIT

SALES 13871 2 112140.00
SALES 1450 6 547928.00
SALES 30992 2 77898.00
SALES 66759 2 6364.00
SALES 69941 3 0.00
SALES 69941 1 0.00
SALES 69941 0 0.00

If you want to see the text of the candidate view that would have a size of
1450 rows as seen in the previous Advisor query, enter the following query:

select text

from candidate_temp

where detail_table_name = 'SALES'
and size = 1450;

TEXT

SELECT TABLE_2.PERKEY AS RBW_O, TABLE_O.PROMOKEY AS RBW_1,
SUM(TABLE_1.DOLLARS) AS RBW_2 FROM PROMOTION AS TABLE_O,
SALES AS TABLE_1, PERIOD AS TABLE_?

WHERE TABLE_1.PROMOKEY = TABLE_O.PROMOKEY

AND TABLE_1.PERKEY = TABLE_2.PERKEY

GROUP BY TABLE_2.PERKEY, TABLE_O0.PROMOKEY;

The table that is represented by this query in the Text column represents the
contents of a precomputed view. If you created the precomputed view with

this information in it, you will speed up the processing of queries that ask for
the sum of dollars by promotion and by time period, as well as speeding up
the processing on queries that ask for a subset of what comprises the precom-
puted view.

To create the precomputed view, you must create a table, insert the data into
the table (this becomes the precomputed table), create a precomputed view
using the precomputed table, and then mark the precomputed view valid.
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The following steps show how to create, populate, and make available the
precomputed view recommended by the Advisor in this case:

Step 1. Create the Aggregate Table
Issue a CREATE TABLE statement to create the aggregate table:

create table sales_promo_period (
perkey int not null,
promokey int not null,
dolTars_sum dec(7,2),
primary key (perkey, promokey),
foreign key (perkey) references period (perkey),
foreign key (promokey) references promotion(promokey));

Step 2. Populate the Aggregate Table

Issue an INSERT INTO...SELECT statement to insert the results of the query the
Advisor identified as a candidate view into the new precomputed table:

insert into sales_promo_period (

SELECT TABLE_2.PERKEY AS RBW_O,
TABLE_O.PROMOKEY AS RBW_1,
SUM(TABLE_1.DOLLARS) AS RBW_2

FROM PROMOTION AS TABLE_O, SALES AS TABLE_1,
PERIOD AS TABLE_2

WHERE TABLE_1.PROMOKEY = TABLE_O.PROMOKEY

AND TABLE_1.PERKEY = TABLE_2.PERKEY

GROUP BY TABLE_2.PERKEY, TABLE_O.PROMOKEY );

Step 3. Create Any Needed Indexes

At this point, create any indexes on the new table that you need. This is
especially important if the precomputed table is large. For example, create
the following STAR index and drop the primary key B-TREE index that was
automatically created with the table:

create star index sales_promo_period_star
on sales_promo_period (perkey, promokey);

drop index sales_promo_period_pk_idx;

The STAR index now acts as the primary key index.
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Step 4. Create the Precomputed View

Issue a CREATE VIEW statement with a USING clause to create a precomputed
view associated with the aggregate table:

create view sales_promo_period_view as (

SELECT TABLE_2.PERKEY AS RBW_O,
TABLE_O.PROMOKEY AS RBW_1,
SUM(TABLE_1.DOLLARS) AS RBW_2

FROM PROMOTION AS TABLE_0, SALES AS TABLE_1,

WHERE TABLE_1.PROMOKEY = TABLE_0.PROMOKEY
AND TABLE_1.PERKEY = TABLE_2.PERKEY
GROUP BY TABLE_2.PERKEY, TABLE_O.PROMOKEY )
using sales_promo_period (perkey, promokey, dollars_sum);

Step 5. Mark the Precomputed View Valid
Mark the precomputed view valid and turn on the query rewrite system:

set precomputed views for sales valid;
set precomputed view query rewrite on;

Step 6. Submit the Query and Note the Performance Gain

Now the precomputed view is available for query rewriting:

RISQL> select sum(dollars)

from sales natural join promotion

where promo_type = 900;

**% STATISTICS ** (500) Compilation = 00:00:00.12 cp time,
00:00:00.11 time, Logical IO count=99

7200.00
** INFORMATION ** (1462) SQL statement was rewritten to use one

or more precomputed views.

** STATISTICS ** (1457) EXCHANGE (ID: 2) Parallelism over 1
times High: 2 Low: 2 Average: 2.

** STATISTICS ** (1457) EXCHANGE (ID: 5) Parallelism over 1
times High: 1 Low: 1 Average: 1.

** STATISTICS ** (1457) EXCHANGE (ID: 7) Parallelism over 1
times High: 1 Low: 1 Average: 1.

*#*% STATISTICS ** (500) Time = 00:00:00.18 cp time, 00:00:00.23
time, Logical 10 count=99

** INFORMATION ** (256) 1 rows returned.

RISQL>

The system automatically used the precomputed view to rewrite this query,
improving its performance.
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Example Query Against a Sample of Data

The candidate analysis in the previous example was based on all the existing
detail data in the Sales table. The analysis might be biased because the Sales
table contains data that spans three years. A smaller, more representative
sample of data can yield a more balanced and timely analysis.

To restrict the analysis to a representative sample of data, you need to create
a view that defines the sample and constrain the Advisor query to the view.
This is straightforward.

1. Create a view that defines a representative sample of data.

Assume that the third week of July provides a realistic picture of the
workload. The following view defines this sample.

create view sample_week as
select sales.perkey, classkey, prodkey,
storekey, promokey, quantity, dollars
from sales natural join period
where year = 1999 and week = 29 ;

The column names in the view must match those of the Sales detail
table exactly.

2. Constrain the Advisor query to the view when you perform an
analysis. The following query inserts the results of an analysis into a
temporary table.

insert into candidate_temp_sample

select detail_table_name,
aggr_elapsed_time,
reference_count,
sample_view_name,
reduction_factor,
size, benefit, name, seq, text

from rbw_precompview_candidates

where detail_table_name = 'SALES'
and sample_view_name = 'SAMPLE_WEEK'
and start_date = date '1999-04-30"'
and end_date = date '1999-08-01";

You can now interrogate and use the results of the analysis.

Important: The time interval defined by the Advisor query restricts the set of queries
selected for an analysis to those that occurred during the months of May, June, and
July; the time interval defined by the view restricts the sample of data for the analysis
to a week in July. The analysis depends to a large extent on how well these time
periods represent the workload.
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Interpreting the Results of Advisor Queries

There is always a cost-benefit trade-off in creating precomputed views. The
cost is in disk space, time to create, time to load, and time to administer. The
benefit is better query performance. Users always favor faster performance.
The database administrator must evaluate this trade-off and decide what
precomputed views to create or remove. The Advisor is a tool to help make
those decisions.

The three most important columns for interpreting Advisor query results are
BENEFIT, SIZE, and REFERENCE_COUNT.

BENEFIT Column

When you interpret the BENEFIT column, remember that the larger the
number, the greater the benefit for that view. Compare the BENEFIT column
values with other values in the same Advisor run. The numbers are not
normalized, so if you have one run from a year ago that captured one week
of data and another run from this month that captured the whole month of
data, the numbers are not comparable with each other. They are, however,
comparable with the numbers for other views from the same run.

For more information on the benefit column, refer to “Understanding the
BENEFIT Column” on page 5-23.

SIZE and REDUCTION_FACTOR Columns

The SIZE column specifies how many rows are in the precomputed view or
the candidate view. A small number means the precomputed table is small,
and small tables are inexpensive. The size in relation to the detail table,
however, is very important. The REDUCTION_FACTOR column gives that
ratio, but it is also useful to look at the raw numbers that make up the ratio.

For example, suppose your detail (fact) table has one billion rows and a query
of the RBW_PRECOMPVIEW_CANDIDATES table shows a candidate view with
a high reference count and a size of 1,000,000 rows. The reduction factor is:

1,000,000,000 /7 1,000,000 = 1,000
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So even though this precomputed view would contain a million rows, it is
1,000 times smaller than the detail table, and that is an excellent reduction.
Any reduction is significant, but in general, a reduction greater than 10
indicates that the view is probably worthwhile.

If a precomputed view has no rows (SIZE equals 0), the value in the
REDUCTION_FACTOR column is 0. This might be an indication that no rows
have been inserted into the aggregate table.

Important: Also, if you are constraining on the SAMPLE_VIEW_NAME column
(RBW_PRECOMPVIEW_CANDIDATES table), the REDUCTION_FACTOR and SIZE
results are all in relation to the sample view, not the detail table.

REFERENCE_COUNT Column

The REFERENCE_COUNT column specifies how many times a precomputed
view was used (RBW_PRECOMPVIEW_UTILIZATION table) or could have
been used (RBW_PRECOMPVIEW_CANDIDATES table). If this number is
small, it generally indicates that the view is not very good for your database.
There might be cases when it is justified, though, even with a small reference
count. For example, the queries that use the view might be run by the CEO of
your company and she is the one who provides next year’s funding for data
management.

If the reference counts are high in the RBW_PRECOMPVIEW_UTILIZATION
table, it means the precomputed views are being used. If the reference counts
are low, consider dropping some of them, particularly the ones that are
particularly large or difficult to maintain.
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Combining the Results

A “good” number in any particular column by itself is not a compelling
reason to create a candidate view or conclude that an existing view is being
well-used. Only when you look at the numbers together can you tell the
value of a given view. For example, if a view has a high benefit and a high
reference count, but there is another view that can answer the same queries,
as well as other queries, and that view is only marginally larger, then that
means that the other view is probably the one to create. You need to look at
the results together, in the context of all of the views for a given detail table.
In general, though, views that have high reference counts and small sizes are
probably good, low-cost views to precompute.

It is also important that you have a representative sample of queries in the
Advisor log. If the main users of the database were all at an off-site meeting
during the time the query history was captured, then it is not a representative
sample. The longer the time period logged, the more representative is the
sample and the more accurate are the Advisor results.

Understanding the BENEFIT Column

The BENEFIT column of the two Advisor system tables provides a number
that indicates the benefit of a precomputed view based on other views that
are available. In general, the higher the benefit, the more useful the precom-
puted view is for your database. The benefit is calculated based on your
query history, so it is vital that there be a representative history in the Advisor
log files.
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questions.

= The reference count.

How the BENEFIT Column Is Calculated

The BENEFIT column calculation is based on the following factors:

= The number of rows that are saved by using the precomputed view
instead of the detail table.

= Other precomputed views that could be used to answer the same

Consider a database with seven precomputed views that all contain the
aggregation sum(dollars), but each one groups on the different columns as
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follows:
GROUP BY
A, B,C
(1,000 rows)
GROUP BY GROUP BY GROUP BY
AB B,C AC
(100 rows) (100 rows) (100 rows)
GROUP BY GROUP BY GROUP BY
A B C
(10 rows) (10 rows) (10 rows)




What the Numbers Mean

Notice that any query that can be answered by A can also be answered by AB,
AC, or ABC. Similarly, any query that can be answered by B can also be
answered by AB, BC, or ABC; and any query that can be answered by C can
also be answered by BC, AC, or ABC. Because the precomputed views on the
bottom level (A, B, and C) have fewer rows, these views will provide the best
performance. However, they are also the most limited because they will only
answer questions that are based on a single grouping column. The precom-
puted view on the top level (grouped by A, B, and C) can answer the widest
range of queries, but it is also 100 times larger than the views on the bottom
level.

The algorithm that calculates the benefit (BENEFIT column) considers the
sizes of the precomputed views (SIZE column) and the number of rows saved
by processing the query using that view; the views’ relationships to each
other; and the number of times the views could have been used
(REFERENCE_COUNT column) to calculate the overall benefit. In the
RBW_PRECOMPVIEW_UTILIZATION table, the benefit refers to how often the
views that exist in your database could have been used, based on the query
history. In the RBW_PRECOMPVIEW_CANDIDATES table, the benefit refers
both to views that exist and to views that do not yet exist.

What the Numbers Mean

The numbers output in the BENEFIT column signify the number of rows that
do not need to be processed, given the precomputed view corresponding to
that row of the Advisor query. In other words, if a view has a benefit of
100,000, then the existence of that view saves the database from processing
100,000 rows that it would have to process without the view.

Important: The calculation of the BENEFIT column does not take into account any
indexes that exist on the detail table; it assumes a full table scan.
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Uniform Probability

When the SET UNIFORM PROBABILITY FOR ADVISOR command is set to ON,
the Advisor does not scan the log files when calculating the value for the
BENEFIT column in the RBW_PRECOMPVIEW_UTILIZATION table; instead, it
assumes that all precomputed views have been accessed an equal number of
times and therefore does not consider the value of REFERENCE_COUNT in
determining the value of the BENEFIT column. This saves time when
processing an Advisor query of the RBW_PRECOMPVIEW_UTILIZATION table
and is useful in the following situations:

= You are not concerned with the number of times the precomputed
views have been accessed (REFERENCE_COUNT).

= Thelogfile is excessively large and your Advisor query is taking too
long.

= Your log history has skewed data in it.
For example, if you have run a few test queries 1,000 times each in
testing (and logging was enabled during that time), the reference

counts on the precomputed views accessed in those queries will not
reflect normal usage.
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Example

Consider a daily sales table with monthly and yearly precomputed views as
shown in the following figure:

SALES_MONTHLY

monthly precomputed

SALES view grouped by period
and market

3,000,000 rows

daily detail

SALES_YEARLY

100,000,000 rows yearly precomputed
view grouped by period
and market
250,000 rows

Consider also the following results from a query of the
RBW_PRECOMPVIEW_UTILIZATION table:

RISQL> select substr(detail_table_name, 1,10) as TABLE_NAME,

> size, reference_count, benefit

> from rbw_precompview_utilization

> where detail_table_name = 'SALES';

TABLE_NAME SIZE REFERENCE_C BENEFIT
SALES 3000000 1000 998994000000
SALES 250000 2 5500000
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Any query that could be answered by the yearly table can also be answered
by the monthly table (by adding up all the months in a year, for example), as
long as there is a valid hierarchy between month and year. Because the
reference count is only 2 on the yearly table, and because the benefit is low
compared with the benefit for the monthly table (a factor of 6,000), it would
probably be sufficient to create only the monthly table in this case.

When evaluating the benefit numbers in Advisor queries, consider the
following:

= The higher the REFERENCE_COUNT, the higher the benefit.

= Thelonger the period of time covered in the query history, the higher
the benefit tends to be.

= The smaller the SIZE, the higher the benefit.

If you analyze the Advisor log over a long period of time, the absolute
numbers in the BENEFIT column tend to get larger because the more queries
that are run, the more rows that are processed. These numbers provide guide-
lines to aid in your decisions about which views to create. There are no
definitive “best” answers, but instead sets of possible “good” answers that
you, the DBA, must evaluate based on the specific needs and unique
environment of your site.
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Advisor System Table Column Descriptions

This section provides the names, the datatypes, and descriptions of each
column in the Advisor system tables.

RBW_PRECOMPVIEW_CANDIDATES Table

The RBW_PRECOMPVIEW_CANDIDATES table contains information
necessary to analyze the benefits of creating new precomputed views to help
the performance of certain queries. This information can also be used to make
decisions on which precomputed views to create.

This table contains one row for each potential candidate view based on the
queries that are logged and one row for each existing view. If the SQL in the
TEXT column is more than 1,024 bytes, then there is one row for each
1,024-byte portion of the candidate views. The table contains the following
columns:

Column Name Column Type Column Description

DETAIL_TABLE_NAME CHAR (128) Name of the base (detail) table. This column must be
constrained with a single detail table per query.

START_DATE TIMESTAMP Start date for aggregate query analysis. Scope of
analysis is defined by an equality constraint on the
specified date range.

END_DATE TIMESTAMP End date for aggregate query analysis. Scope of analysis
is defined by an equality constraint on the specified date
range.

AGGR_ELAPSED _TIME INTEGER Time, in seconds, spent in executing aggregate parts of
the query sub-plans for a group of queries that could be
represented by a candidate view.

REFERENCE_COUNT INTEGER Number of times a candidate view would have been

used to answer queries referencing the specified base
table.

(1of2)
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RBW_PRECOMPVIEW _UTILIZATION Table

Column Name Column Type

Column Description

SAMPLE_VIEW_NAME CHAR(128)

SIZE INTEGER

REDUCTION_FACTOR  DOUBLE (FLOAT)

BENEFIT DOUBLE (FLOAT)
NAME CHAR(128)

SEQ INTEGER

TEXT CHAR(1024)

Name of an existing view defined on the specified detail
table that contains a subset of the rows in the detail
table. Use this to limit the scope of analysis to a portion
of the detail table. This speeds up the processing time of
the Advisor analysis.

Size (number of rows) of the precomputed view. If the
SAMPLE_VIEW_NAME column is constrained, the
value is the size of the sample view.

(Detail table size / View size). Size is defined as number
of rows. This indicator can be used to predict the
reduction in average number of rows processed for a
query. If SAMPLE_VIEW_NAME column is
constrained, the value is

(Sample view size / View size).

Benefit of a view with respect to the set of views being
analyzed. That is, the benefit of a view is computed by
considering how it can improve the cost of evaluating

views, including itself.

Name of an existing precomputed view defined on the
specified base table. NULL for candidate views.

Sequence number of the view text for SQL text greater
than 1,024 bytes.

SQL text representing the candidate view’s definition.

the same query.
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(2 of 2)

RBW_PRECOMPVIEW_UTILIZATION Table

The RBW_PRECOMPVIEW_UTILIZATION table contains information
necessary to analyze the value of precomputed views that were created for a
specific detail table. It also provides insight on a specific view’s utilization
and the costs and benefits of that view with respect to other views answering



RBW_PRECOMPVIEW _UTILIZATION Table

This table has one row for every valid precomputed view defined in the
database. This includes views that are set to a valid state with the SET USE
INVALID PRECOMPUTED VIEWS ON statement. The table contains the
following columns:

Column Name Column Type Column Description

DETAIL_TABLE_NAME CHAR(128) Name of the base (detail) table. This column must be
constrained with a single detail table per query.

START_DATE TIMESTAMP Start date for aggregate query analysis. Scope of
analysis is defined by an equality constraint on the
specified date range.

END_DATE TIMESTAMP End date for aggregate query analysis. Scope of analysis
is defined by an equality constraint on the specified date
range.

NAME CHAR(128) Name of precomputed view defined on the specified
base table.

SIZE INTEGER Size of the precomputed view (number of rows).

REDUCTION_FACTOR  DOUBLE (FLOAT) (Detail table size / View size). Size is defined as number
of rows. This indicator can be used to predict the
reduction in average number of rows processed for a
query.

BENEFIT DOUBLE (FLOAT) Benefit of a view with respect to the set of views being
analyzed.

REFERENCE_ INTEGER Number of times a view was used to answer queries

COUNT referencing the specified base table.

NON_EXACT_MATCH_ INTEGER Number of times a view was used to retrieve

COUNT

information that is not an exact match of what is stored
in the precomputed view (for example, a query that
performs another aggregation on the data in the
precomputed view).
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1.
2.

10.
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Checklist of Advisor Tasks

To use the Advisor:

Enable the Vista with a license key.

Create the Advisor log file (ADMIN ADVISOR_LOGGING ON or
ALTER SYSTEM START ADVISOR_LOGGING). See page 5-5.

Enable Advisor query logging (OPTION ADVISOR_LOGGING ON or
SET ADVISOR LOGGING ON). See page 5-5.

Provide authority to access the advisor for the user who will query
the Advisor (ACCESS_ADVISOR_INFO task authorization). See
page 5-9.

Define any explicit hierarchies with CREATE HIERARCHY state-
ments that are valid for your schema. See page 3-13.

Log user queries for a significant period of time. The longer and
more representative a sample of queries, the better the advice.

Query the RBW_PRECOMPVIEW_UTILIZATION table to analyze the
usefulness of existing precomputed views. See page 5-13.

Query the RBW_PRECOMPVIEW_CANDIDATES table to analyze
precomputed views that, if created, would improve query perfor-
mance. See page 5-15.

Analyze the results of your Advisor system table queries. See
page 5-21.

Create new precomputed views or remove existing precomputed
views, based on your analysis.
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In This Chapter

The Administrator is a tool that provides a graphical user interface to Red
Brick Decision Server. This tool simplifies most database administration
tasks and efficiently completes these tasks. This tool includes several features
that are specific to Vista. This chapter shows you, in a step-by-step fashion,
how to use this tool to manage the Vista environment.

This chapter contains the following sections:

Getting Started

Managing Vista

Creating an Aggregate Table and Its View
Creating and Verifying Hierarchies

Using the Advisor
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Getting Started

Getting Started

Choose Startd ProgramsO Red BrickO Red Brick Administrator to start the
Administrator Tool. The actual location of the tool depends on options
selected by the DBA during installation: ask your DBA for the exact location.

The Administrator Tool returns its primary window, as Figure 6-1 shows.

Fi 6-1
£3 Red Brick Warehousze Administrator =] 3 Igure e

File “iew Help Administrator

I__“Ilﬁ' =] Cl'%llﬁll @l El Primary Window

For Help, presz F1 E
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Getting Started

From the toolbar, choose the Open file icon, and then select a Database
Source Name (DSN) from the popup menu. The Administrator extends its
primary toolbar and returns the Source window, as Figure 6-2 shows. You
can perform most Vista operations directly from the Source window or the
extended toolbar.

= R N N Figure 6-2
i, Source: AROMA. Server: pumbaa:7273. ... =] E3 Database Source:
Database | Helatiunshipsl Machinel Segmentsl The Initial Window

-3 Users

|:| b acroz

=153 Data Objects

|:| Tables

-1 System Tables

-0 Wiews

-3 Precomputed Yiews

E . (3 Swnonyms

=13 Hierarchies
- CALENDAR
#-ofa GEOGRAPHY
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1.

Managing Vista

The DBA can perform the following tasks from the primary window.

Control the Vista execution environment.

Control the Vista Advisor.

Set the state of a precomputed view.

Grant Select privileges to users on precomputed views.

The following examples illustrate the most direct way to perform these tasks.

To Establish the Vista Execution Environment

Left-click the Settings button on the Administrator tool bar.

The Administrator returns the Vista Settings window. The DBA can
control the Vista execution environment from this window, as
Figure 6-3 shows.

‘ista Advizar Logging  Wista Huery Rewrite I

—Wista Query Bewrite Options
Precomputed Wiew Query B ewrite IW = I

Uze Invalid Precomputed YWiews OFF -

Auto Invalidate Precomputed Yiews uly] -

Figure 6-3
Vista Settings
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Left-click Vista Query Rewrite tab to set the state of the rewrite
system. From the rewrite panel, click the down arrow and select On
or Off to set an option.

Left-click Vista Advisor Logging tab to set the state of the Advisor.

From the rewrite panel, click the down arrow and select On or Off to
set an option. A discussion of the Advisor begins on page 6-26.



Managing Vista

To Set the State of a Precomputed View

You can determine and set the state of a precomputed view from the toolbar
or the Source window:

= Toolbar. Choose Managel PrecomputedViews from the primary
toolbar. The Administrator returns a wizard that lists several
options. Select a Validate option and the wizard returns a sequence
of pages that prompt you for additional information.

= Source window. Expand the Aroma and the Precomputed Views
folder. Right-click on the name of a precomputed view and the
Administrator returns a list box. Choose Validate or Invalidate from
the list box.

The most direct method is from the Source window. Figure 6-4 shows the
Source window and the popup list box for precomputed views.

i, Source: AROMA. Server: pumbaa:7273. Databasze: A [l[=] E3 Iﬁ%llji:zlgj
Database | Helatiunshipsl Machinel Segmentsl Precomputed View
=23 AROMA

-2 Users
(27 Foles
-2 Macros
=423 Data Objects

-3 Tables

-2 System Tables

-0 Views

=53 Precomputed Yiews

=R 8 C 5 ES SUMMARIES VIEW Inspect...

- [ Detail Table: SALES
[ Aagregate Table: STORE_SUMMARIES — Alter.
b alid: Drop...

=43 STORE_DUARTERLIES_VIEW e

0 Synonyms
-] Hierarchies WI

[Load Saartate T atles.
Collapze
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Managing Vista

When you expand the folder for a specific precomputed view, the Adminis-
trator lists the name, its detail and aggregate tables, and its current state. If
the view is valid, its eyeglasses icon is green; otherwise, it is red.

To Grant Select Privilege on Precomputed View
There are two ways to grant Select privilege on a precomputed view to a user.

= Toolbar. Choose Managel User from the primary toolbar. The
Administrator returns a wizard that lists several options. Select the
Grant option and the wizard returns a sequence of pages that prompt
you for additional information.

= Source window. Expand the Aroma and the Users folder. Right-click
a user name (for example, Ralph) and the Administrator returns a
list box. Choose Grant. The Administrator returns a wizard that
prompts you for specific information.

The second method is the most direct. Figure 6-5 shows the Source window
and the list box.

Figure 6-5
Grant Select
E-E5 AROMA, Privilege to a User
=153 Users
=€ BOBR
=€ JULIE

G' Inzpect...
-6 SUSAM

-6 SYSTE m
..... 1 Roles Bewvoke...

H-Z] Macraz dlker Uszer. .
=23 Data Objec

|:| Tables Show DOL...
-2 Swstem  Egpand
-0 Wiews
-3 Precomputed Yiews
e (23 Synorms
-2 Hierarchies

Databaze | Helatiunshipsl Machinel Segmentsl
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Creating an Aggregate Table and Its View

Creating an Aggregate Table and Its View

You can use the Administrator Tool to quickly define and create an aggregate
table, define a precomputed view for the aggregate table, load the aggregate
table, and mark the precomputed view as valid.

The following scenario shows you how to create the Sales_ Summaries_View
described in “Case 3. Defining Hierarchies on Date” on page 4-13. The
aggregate table for this view falls out as an early by-product of the view
definition. The process also generates a script that inserts rows into the
aggregate table.

To Build the Precomputed View and its Aggregate Table

1. Expandthe Aroma folder and right-click Precomputed Views. Select
Create from the popup menu. The Administrator returns a dialog
box, as Figure 6-6 shows.

Figure 6-6
Precomputed View Settings Dialog Box

D atabase | Helatiunshipsl Machinel Segments

-y AROMA
-3 Users

|:| Macros
=13 Data Objects

(0 Tables
- System Tables

— Settings

Precomputed Yiew Hame: I

Detail Table: | ]
Agaregate Table: I j Create... |
— Optionz

[~ Load &ggregate Table
[ Walidate Precomputed View

(0] 4 I Cancel
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Creating an Aggregate Table and Its View

Enter the name of the precomputed view, select its detail table from
the pull-down list, and check the Load and Validate check boxes.

You can select an aggregate table from the pull-down list only when
the aggregate table exists. This scenario builds the aggregate table.

Click OK (do not click Create at this time).

The Administrator returns a window with upper and lower panes,
as Figure 6-7 shows. The upper pane contains a placeholder for
names of dimension and aggregate columns of the
Sales_Summaries_View; the lower pane contains a description of the
detail table and its columns (Sales).

#3 Database: ABOMA. Precomputed View: STORE_SUMMA. .. =] 3

Settings Create |

Precomputed Yiew Columnsz | Anggregate Table Mapping | Yiew DOL I
El--ﬂﬂ’ STORE_SUMMARIES _VIEW

Figure 6-7
Precomputed View
Window Panes

------ @ Dimenzion Columns
...... 3 Aooregate Columng

| AW
Before the columns can be defined for the precomputed view,
dimension tables referenced by the detail table must first be
displayed in the lower pane.
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Creating an Aggregate Table and Its View

4.  Double-click Perkey in the lower pane, and the Administrator
returns a popup list of all the tables in Aroma. Select Period and
Store from the list (CTRL-click).

The Administrator includes these tables in the lower pane and
graphs the primary and foreign key relationships between the tables,
as Figure 6-8 shows.

Figure 6-8
Diagrams for the

Settings Create | Dimensions

Precomputed Yiew Columnsz | Aggregate Table Mapping I Wiew DDL I
El--ﬂﬂ’ STORE_SUMMARIES _VIEW

------ 8 Dimenzion Columng

&3 Database: ABOMA. Precomputed View: STORE_ ... =] 3

...... 3 Aooregate Columng

FERIOD
CLASSKEY
PRODKEY
STOREKEY
PROMOKEY
QUANTITY
DOLLARS
STORE
STOREKEY
MKTKEY
STORE_TYPE
STORE_NAME
STREET hd
-
4] | M

The following dimension and aggregate columns will be defined for
the Store_Summaries aggregate table:

= Date: Period.Dateshows
= Store: Store.Store_Name
= Sales: SuM(Sales.dollars)
s Qty: SUM(Sales.quantity)
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Creating an Aggregate Table and Its View

5. Todefine adimension column, drag the column name from the lower
pane to the Dimension Column label in the upper pane. The Admin-
istrator returns a dialog box that prompts you for additional
information, as Figure 6-9 shows.

Precomputed Yiew Column Definition . Figure 6-9
Dialog Box for a
Precomputed Yiew Column Settings | Dimension Column

Precomputed Yiew Column: — ([RERES

Dimension T able: IF'EFHDD

Dimenzion Colurmn: ID'&TE

(] I Cancel ] Help

The name of a column in a precomputed view can be the same as the
corresponding name in the dimension; or it can have a different
name. The Administrator returns the dimension column name
(Date) as a candidate column name for the precomputed view.
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Creating an Aggregate Table and Its View

6.  Acceptthe candidate column name or enter a new column name, and
then click OK.

The Administrator returns a description of the precomputed view
column in the upper pane, as Figure 6-10 shows.

Frecamputed Yiew Columnz | Aggregate Table Mapping I Yiew DOL I Desgg;l{irsnac;;g
Elﬂﬂ’ STORE_SUMMARIES _WIEW Dimension Column
El@ Dimension Columng
- E-E (e

I Table: PERIOD
I Column: DATE
o I Data Type: DATE
: #- 0 Constraints
- Aooregate Columns

7. Continue this process until you define all the dimension columns.

8.  Todefine an aggregate column for the precomputed view, right-click
Aggregate Columns in the upper pane. The Administrator returns
another dialog box, as Figure 6-11 shows.

Precomputed View Column Definition | Diglé];gaoﬁ-éf’
i Precomputed Yiew Column Settings I Aagregate Expressian I Aggregate Column

Precomputed Yiew Colurmn: I

Dimenzion T able: I

Dirnenzion Calum: I

(] I Cancel ] Help

Managing Vista with the Administrator  6-13



Creating an Aggregate Table and Its View

9.  Enter the column name for the aggregate column and click the
Aggregate Expression tab. The Administrator returns another

dialog box, as Figure 6-12 shows.

Precomputed Yiew Column Definition

—A&ggregation Functions
Aggregate Calumn: j
) 5L  COUMT
" MIN ¢ COUNT DISTINCT
A O COUNT [7)

Aggregate Exprezsion: I

(] I Cancel | ] | Help

aggregated (Dollars), and choose SUM.
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Figure 6-12
Dialog Box for the
Expression

10.  Click the down arrow, select the name of the detail column to be

The Administrator enters the aggregate expression in the lower box.



Creating an Aggregate Table and Its View

11.  Click OK to generate the aggregate column.

The Administrator returns a description of the aggregate column in

the upper pane, as Figure 6-13 shows.

Frecamputed Yiew Columng | Aggregate Table Mapping I Wiew DOL I

El--ﬂﬂ’ STORE_SUMMARIES_VIEW
El@ Dimenzion Colurmms

- @-[] DATE

- NAME_OF_STORE

El@ Aggregate Columng
El@ DOLLARS

larger values of aggregate totals.

columns for the precomputed view.

Figure 6-13
Description of an
Aggregate Column

Note that the Administrator promotes the data type of the Dollars
column from Decimal (7,2) to Decimal (13,2) to accommodate the

12.  Continue this process until you have defined all the aggregate

You have now provided enough information for the Administrator
to create the aggregate table. This table must be created before you
can finish describing the precomputed view.
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Creating an Aggregate Table and Its View

13.  To create the aggregate table, right-click Settings and the Adminis-
trator returns a dialog box, as Figure 6-14 shows.

Precomputed Yiew Settings E3 | Flg%:ts#g

Aggregate Table

— Settings
Precomputed Wiew M ame; ISTDHE_SUMM-"—"-WES_WEW

Detail Table: [54LES =

Aggregate T able: I j

— Dptiohz
¥ Load Aggregate T able

W Walidate Precomputed Yiew

(] Cancel

14.  Left-click Create but without entering the name of an aggregate table.

The Administrator returns the Create Table wizard, a sequence of
eight pages that prompts you for specific information about the
table. You need to supply information for only two of the pages.

o Enter Table Name: Enter ‘Store_ Summaries’.

o Define Primary Key: Enter ‘Store_Summaries_PK’ and select
Date and Store_Name as the primary key columns.

The last window of the sequence, View SQL, displays the DDL
generated by the Administrator for the aggregate table. You can
modify this script before you click Finish, but for this example that
is not necessary.

create table STORE_SUMMARIES

( DATE DATE not null,

STORE_NAME CHARACTER(C 30 ) not null,
QUANTITY DECIMALC 16, 0 ) not null,
DOLLARS DECIMAL(C 13, 2 ) not null,
primary key ( DATE, STORE_NAME ) )
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- CLASSKEY

- PRODKEY

- STOREKEY

- PROMOKEY
QUANTITY

15.

Creating an Aggregate Table and Its View

Click Finish, and the Administrator creates the aggregate table.

After creating the aggregate table, the Administrator returns the
Precomputed View Settings dialog box with the name of the
Store_Summaries table in the Aggregate Table box.

Click OK and the Administrator diagrams the Store_Summaries

table in the lower pane of the Source window, as Figure 6-15 shows.

L

FERIOD

Figure 6-15
Diagram of the
Aggregate Table

STORE_SLIMMAR
DATE
STORE_MAME
QUANTITY
DOLLARS

STORE

- STOREKEY -
MKTKEY
STORE_TYPE

EASTORE NAvE |

The Administrator diagrams the precomputed view with a red
highlight and the aggregate table with a green highlight. Now that
the aggregate table exists, you are ready to map aggregate table
columns to precomputed view columns.
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Creating an Aggregate Table and Its View

17.  Click Aggregate Table Mapping to start the mapping process.

The Administrator returns the column names of the view and the
aggregate table in the upper pane, as Figure 6-16 shows.

Precomputed Wiew Columns  Addregate Table Mapping | Wiew DDL I

Figure 6-16
The Mapping

Precomputed Yiew ... | Aggregate Table Cal... | P Column Data Type | Aggregate Column ...

Process

<]

DATE
STORE_MAME
QUANTITY
DOLLARS

DATE

DATE

CHARACTER[ 301
DECIMAL[16.0]
DECIMAL[13.2]

DATE

- PERKEY

- CLASSKEY
- PRODKEY
- STOREKEY
- PROMOKEY
QUANTITY

DOLLARS

| FERIOD

STORE_SUMMAR

STORE_MAWE

STORE
- STOREKEY -
METKEY

STORE_TYPE
B4 STORE NAvE Il

-

A
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To map an aggregate column to a view column, drag its name from
the aggregate table in the lower pane to the appropriate column in

the upper pane. For example, drag Date from the Store_Summaries
table to Date in the upper pane. The Administrator then lists Date as

mapped to the Aggregate table.



Creating an Aggregate Table and Its View

19.  Perform the same action for the remaining three columns.

After all the aggregate columns have been mapped to precomputed
view columns, the Administrator can create the precomputed view.
Before you generate the precomputed view, you might want to look
at the generated scripts. There are three scripts:

= Create. The DDL for the precomputed view.

= Insert. A statement that retrieves aggregate data from the Sales
table and inserts it into the aggregate table.

= SET. A statement that marks the precomputed view valid.
Verify that each statement is complete before you create the view.

20.  To view the generated scripts, right-click VIEW DDL, as Figure 6-17
shows.

Figure 6-17
#; Database: AROMA. Precomputed View: STORE_SUMMARIES_VIEW. [Ma] The Georate

Settings| Create | Scripts

Precomputed Yiew Columns ] Aggregate Table Mapping

create view STORE_SUMMARIES_VIEW( DATE,STORE_MNAME QUANTITY DOLLARS ] as
zelect PERIOD.DATE &z DATE STORE.STORE_MAME as STORE_MAME sum [ QUAMTIT
from SALES PERIOD.STORE

where PERIOD.PERKEY = SALES.PEREEY

and STORE.STOREKEY = SALES.STOREEEY

group by PERIOD.DATE STORE.STORE_MAME

using STORE_SUMMARIES] DATE STORE_MAME QUANTITY.DOLLARS | ;

inzert into STORE_SUMMARIES] DATE. STORE_MAME QUANTITY.DOLLARS ][

zelect PERIOD.DATE &z DATE STORE.STORE_MAME as STORE_MAME sum [ QUAMTIT
from SALES PERIOD.STORE

where PERIOD.PERKEY = SALES.PEREEY

and STORE.STOREKEY = SALES.STOREEEY

group by PERIOD.DATE STORE.STORE_MAME

]
zet precomputed view STORE_SUMMARIES WIEW walid;

21.  Click Create to execute these statements.
The status of these operations is returned in a popup pane.
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22.  To verify that the view is correct, return to the Source window, right-
click Sales_Summaries_View and choose Inspect. The Adminis-
trator returns a secondary window that completely describes the
view, as Figure 6-18 shows.

Figure 6-18
Description of Precomputed View
B Database: AROMA. Table: SALES_SUMMARIES _VIEW. =] 3
Columns |.-'1'-.ttril:|utes| [rata F'eekl Wi Te:-:tl
I ame | Type | Lengthl F'reu:isiu:unl Scalel MHullable | [Inigue | F'KSeql
DATE DATE 3 1] oy M
STORE_MAME  CHAR a0 1] oy M
CIAMTITY DECIMAL v 16 oy M
DOLLARS DECIMAL G 13 2 M
1 | o

23.  To verify that the aggregate table was loaded, return to the Source
window, expand Tables, right-click Sales_Summaries and choose
Inspect. The Administrator returns am secondary window that
completely describes the table, as Figure 6-19 shows.

= Fi -1
B Database: AROMA. Table: STORE_SUMMARIES. M= 3 Des’f#;fifn ng

Columns | Inde:-:esl Segmentsl Helatiunshipsl Eu:unstraintsl .ﬁ.ttributesl D ata Peck Aggregate Table

I ame | Type | Lengthl F'reu:isiu:unl Scalel MHullable | Llniquel F

DATE DATE 3 ] 0M M

STORE_MAME CHAR 30 ] 0M M

CIAMTITY DECIMAL v 16 0M M

DOLLARS DECIMAL B 13 2 M M

4] | |
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24.  Click Data Peek to verify that the aggregate table was created and
loaded with the correct data. The Administrator returns a sample of
the data, as Figure 6-20 shows.

ek
Colurinz I Indexes I Segments I Fielationzhips I Constraints I Attributes [rfl\ata Peek | Aggregate Data
DATE | STORE_MAME | GuanTITY | DoLkSRS | =
01./02/1334 Roasters, Loz Gatos 134 VB2.25 -
01./02/1334 San Joze Roasting Company 108 B36.25
01./02/1334 Cupertino Coffee Supply a6 B34.00
01./02/1334 b oulin Rouge Roasting 108 ¥89.25
01./02/1334 b oon Pennies 18 15375
01./02/1934 The Coffee Club 93 7E4.50
01./02/1334 Texaz Teahouse a4 A02.25
01./02/1934 Beaches Brew 107 7ah.55
/021934 JavaJudy's ha arTs
01./02/1334 Eazt Coast Roast ) 42450
01./02/1334 Maoroccan Moods BY 42375
01./02/1934 Inztant Coffee BE 45775 =
N1 074004 bdizrei Corvacen AN E472 (0

You could also peek at the data from the precomputed view but this
would not verify that the aggregate table was loaded. In a case where
the aggregate table was empty, the query defined by the view would
retrieve the data from the Sales table.

Now that you have verified that the precomputed view and its
aggregate table are correct, you can grant Select privilege on the
view.
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25.  To grant Select privilege on the view to users, return to the Source
window. Expand Users and choose Grant from the popup menu.

The Administrator returns the Grant User Wizard, as Figure 6-21
shows. You can use this wizard to grant Select privilege on the new

view to all or a few users.

Grant Uszer Wizard - Chooze Option

Chooze an option below. You can perform the indicated operations on existing users stored
in this database, or you can create a new uzer with the Grant Connect option, When wou
hawve chozen an option, click the Mexst button to continuwe,

" Grant Connect Privileges to a Lser

Chooze thiz option bo create a new user with the privilege to connect
to the databaze.

" Grant Authorization(z] to Existing U ser(s)

Chooze thiz option bo grant tagk authaorization to one or more existing
LigErs.

& Grant Privilegels) to Existing User(sf

honze thiz option grant table-level privileges to one or more exizting
B

8

Ewemthing iz OF. Continue with the ‘Wizard.

< Back I Mesit » I Firzt Cancel Help
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Figure 6-21
Grant Select
Privilege to Users

Creating and Verifying Hierarchies

2. Making Use of Explicit Hierarchies” on page 4-10.
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You can use the Administrator to inspect, create, modify, and validate hierar-
chies. The following example shows how to create a hierarchy used by “Case



The Store to District Hierarchy

The Store to District Hierarchy

Case Study 2 defined a Geography hierarchy on columns in the Store and
Market tables.

create hierarchy store_district
(from store(store_name) to store(city),
from store (city) to market (district));

You can readily create this hierarchy using the Administrator.

To Create the Geography Hierarchy

1. Right-click Hierarchies and select Create from the popup menu. The
Administrator returns a Hierarchy Settings text box. Enter the name
of the hierarchy in the text box and then click OK.

2.  The Administrator returns a box that lists the names of all tables in
the database. Select Store and Market and then click Add.

Figure 6-22
]| g

Select Table Select Table List Box

Tables

CLASS -
DEAL — Add

LIME ITEMS
T Close |

ORDERS

PERIOD

PRODUCT

PRODUCT_SALES

PROMOTION

SALES b

ISTDHE_DLI.-’-'-.HTEHLIES % ;I

The Administrator returns a window for the Geography hierarchy
and describes the selected tables in the lower pane.
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3. To define a hierarchy, you drag column names from the lower pane
and drop them over the hierarchy name in the upper pane.

Figure 6-2.
#; Database: AROMA. Hierarchy : GEDGRAPHY. M= B3 ’G%ngergphf/
"v"aliu:latel Create | Hierarchy

Hierarchy Definition | Wiew DOL I

STORE j

STOREKEY

MARKET

MKTKEY —= | MKTKEY
HO_CITY STORE_TYPE
HO_STATE STORE_MAWE hd
DISTRICT

-

KN 2w

s Define TO column. Drag District from the lower pane to
Geography in the upper pane. The Administrator confirms this
operation by placing Market(District) under Store_District.

= Define FROM column. Drag City from the lower pane to
Market(District) in the upper pane. The Administrator confirms
this operation by placing Store(City) under Market(District).

s Define FROM column. Drag Store_Name from the lower pane to
Store(City) in the upper pane. The Administrator confirms this
operation by placing the store name under the city name.
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The Administrator confirms each drag operation in the upper
pane.

Figure 6-24
£ Database: AROMA. Hierarchy : GEO... [Jm] 3 Graph of ;%gfafchy

"v"aliu:latel Create |

i Hierarchy Definition I Wiew DDL |

= o GEOGRAPHY
-] MARKET[DISTRICT )

o I constraint STORE_FKC
=-E STORE[CITY )

MARKET k- STOREKEY
MKTKEY
STORE_TYPE

B STORE_NAME

DISTRICT STREET

v CITY
STATE
ZIP

5 O

A

4.

Click View DDL to confirm that the hierarchy has been correctly
defined. The Administrator displays the generated DDL.
create hierarchy GEOGRAPHY(
from STORE( CITY ) to MARKET( DISTRICT )
on STORE_FKC,

from STORE( STORE_NAME ) to STORE( CITY ) )
Click Validate to verify that the functional dependencies defined by
the Store_District hierarchy also obtain in the physical data.

If the hierarchy obtains in the physical data, Vista returns the confir-
mation in a message box; otherwise, Vista returns specific
information that describes why the hierarchy is invalid.

Warning: The validation operation can take a long time if the hierarchy is complex
and the dimensions large.
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B OI5TRICT 4\£ STREET
REGION " CITY

Click Create to build the hierarchy. The Administrator responds with
a popup menu that asks whether to validate the hierarchy. You have
already done that, so click No.

The Administrator diagrams the hierarchy in the lower pane on the
Market and Store table using red lines, as page 6-26 shows.

The script defines the hierarchy from a fine to a coarser granularity
while the Administrator diagrams it from coarser to finer.

Figure 6-25

SILEGE Hierarchy Diagram
MARKET f~stomexey erareny Diagra
—E | MKTKEY
STORE_TYPE
Bl STORE_MAWE

STATE
ZIP

Using the Advisor

You can use the Administrator tool to analyze log data that resides in the
Advisor log file. Specifically, you can use the Administrator to:

Create an Advisor log, and start and stop Advisor logging.

Analyze precomputed view utilization based on the Advisor log file
and display the results in a tabular report or one or more graphs.

Generate candidates for precomputed views based on a historical
query profile and the actual detail data (or a representative sample of
the detail data).

This section shows you how to analyze precomputed views using the
Administrator; for information on how to create an Advisor log and turn
logging on and off, see “Managing Vista” on page 6-6.

Precomputed View Utilization

When the DBA turns on Advisor logging, the Advisor captures and stores
statistics on the utilization of precomputed views in its log file.



Precomputed View Utilization

To Analyze Precomputed View Utilization
1.  Left-click Tools on the Administrator toolbar and then select Vista
Advisor from the drop-down list.

The Administrator returns the Vista Advisor Wizard. The initial page
provides two choices: analyze utilization or analyze candidates.

Figure 6-26
Vista Advisor
Wizard

Yista Advisor Wizard - Select Analysiz Type

Chooze the lwpe of Yista analyziz pou want to perform, Click the Mest button to continue.

@ {+ {Precomputed Yiew Utilization Analysis

Chooze thiz optian ta determine how aften the precomputed
wiews in your databaze are being uzed and the overall benefit
they are providing.

" Precomputed Yiew Candidate Analysis

Chooze thiz option to help detemine what precomputed views
you can create in pour database.

g Ewverpthing iz K. Continue with the Wizard,

&

| Mesit » | | Cancel | Help |

2. Check the Precomputed View Utilization Analysis button and then
click Next.
The next window provides two choices; run a new analysis or open

an existing analysis. Currently, an analysis does not exist. After you
complete a new analysis, you can save it for later analysis.

3.  Check the Run New Analysis button and then click Next.

The next window lists the detail tables that are referenced by
precomputed views. You can limit the Advisor analysis to one detail
table or expand it to include several.
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4. Double-click Sales from the Detail Tables box and then click Next.

The next page contains two boxes: one for a start date and the other
for an end date. These dates define the time period for the analysis.

5. Enter a start date in the upper box and an end date in the lower box
and then click Finish.

Specif d end d far the Wista Advi i ing the F h i f Figure6-27
pecify start ahd end dates for the Yista Advisar analvsiz, using the farmat shown in the . . )
figlds, Click the Finish buttan to continue, Specify Time Period
3
=D
=] Start Diate: |n?x23x1 999

End Date: |szm /1993

Evemthing is OF. Continue with the Ywizard.

&

Note that a start and end date defined on the same day define an
empty interval. See “Inserting the Results of an Advisor Query into
a Table” on page 5-10.

You have now specified the following information:

= Utilization analysis

= New analysis (contrasted with the review of a previous one)
= Analysis based on the Sales detail table

= Analysis period

The Administrator starts the analysis and returns a status box.
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6. Analyze the results of the Utilization Analysis report returned by the
Administrator, as Figure 6-28 shows.
Fi -2
&3 Precomputed View Utilization Analysis Utilizati(JlgL/i\rr?aZ/sig

Save I Hefreshl [Ereate | Graph:

[ietail Table | Aggregate T able | Yalid | Size | Reduction Factar | B e
SALES STORE_SUMMARIES Y 13871 ]
SALES STORE_QUARTERLIES Ny 156 444

From this window you can display a detailed description of the view
or graphs of selected columns.

Double-left-click a precomputed view name in the window to
display a detailed description of the view, as Figure 6-29 shows.

- Figure 6-29
& Database: ARDMA. Table: SALES_SUMMARIES VIEW. M= 3 Precom;%s Vi

Colurnnz |.-'1'-.ttril:|utes| Data F'eekl Wigw Te:-:tl Description
I ame | Type | Lengthl F'reu:isiu:unl Scalel MHullable | [Inigue

DATE DATE 3 1] oy M

STORE_MAME CHAR an 1] oy M

CIUAMTITY DECIMAL 7 16 oy M

DOLLARS DECIMAL B 13 2y M
< | i

You can dig deeper with a few clicks:

»  Click Data Peek for a sample of data from the view.
= Click Attributes for the view attributes.

= Click View Text for the DDL used to create the view.

You can also use the Administrator to generate graphs that provide
a different look into the analysis.
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8.  Click the down-arrow for Graph on the tool bar of the Utilization
Analysis window (see Figure 6-28). Select Reference Count from the
list box.

The Administrator returns a pie chart similar to the one in
Figure 6-30 (The Administrator version is in color and has a much
nicer format).

Figure 6-30
Pie Chart of
Reference Counts

O store_summaries
40%

O store_quarterlies
60%

The Administrator can graph the following information:
= Reference Count pie chart

= Size pie chart

= Benefit pie chart

= Reduction Factor pie chart

= Non-Exact Match Count pie chart

»  Size versus Benefit graph

All the charts are in color and fully annotated.

9. Click Save on the tool bar to save the utilization analysis. The
Administrator returns a standard Windows dialog box.

Locate a directory where you want to save the analysis, enter a
filename in the text box, and then click Save. At a later time you can
review this analysis using the Administrator.
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Candidate View Generation

The Advisor can help the DBA improve query performance by suggesting
candidates for new precomputed views. These candidates are based on
actual patterns of query usage during a specified time interval. You can run
this kind of analysis easily using the Administrator, and the procedure is
remarkably similar to the previous one.

To Generate Precomputed View Candidates

1.

Left-click Tool on the Administrator tool bar and then select Vista
Advisor from the drop-down list.

The Administrator returns the initial page of the Vista Advisor
Wizard. The initial page provides two choices: precomputed view
utilization or candidate analysis.

Check the Precomputed View Candidate Analysis button and then
click Next.

The next page provides two choices: run a new analysis or open an
existing one. After you complete a new analysis, the Administrator
can save it for further analysis at a later time.

Check the Run New Analysis button and then click Next.

The next page lists detail tables that are referenced by precomputed
views. You can limit the Advisor analysis to a single detail table or

include several. You can also base the analysis on a sample of data.

See “Generating Candidates from Sampled Data” on page 6-35.

Double-click Sales from the Detail Tables box and then click Next.

The next page contains two boxes: one for a start date and the other
for an end date. These dates define the time period for the analysis.

Enter a start date in the upper box and an end date in the lower box
and then click Finish.

You have now specified the following information:

= Candidate analysis

= New analysis (contrasted with the review of a previous one)

= Analysis based on the Sales detail table

= Analysis period

The Administrator starts the analysis and returns a status box that
says the analysis is under way. This could take a long time.
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6.  Study the analysis summarized in the Precomputed View Candidate
Analysis window, as Figure 6-31 shows.
Figure 6-31
Candidate Analysis
£3 Precomputed Yiew Candidate Analysis =
Save I Befresh | [Ereate | Graph: |[Mone] hd
Precomputed Wiew | Detail Tablel Aggregate Table I Agg ... | Reference ... | Sizel Reduction. . | B enefit |
ﬂSTDHE_SUMMAHIES_\J’IEW SALES  STORE_SUMMARIES i o 1387 5 i
L CANDIDATE1 SALES 5 42 1387 5 i
LA STORE_QUARTERLIES _WIEW SA4LES STORE_GQUARTERLIES ] ] 156 448 0
L CANDIDATEZ SALES 167 94 468 149 1876420
L CANDIDATES SALES 92 4B 156 448 14352
L CANDIDATES SALES 45 22 174 401 301334
L CANDIDATES SALES 7 7 125 559 BO8EDZ
L CANDIDATEE SALES 1] o 13EA 5 13512870
4| | 3
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This window lists the name of a precomputed view defined on a
detail table followed by a list of new views (candidates) that could
improve query performance. Each candidate also has a set of
statistics to help you evaluate its usefulness.

From this window, you can display a detailed description of a
precomputed view, display the DDL for a candidate view, or graph
the statistics in the tabular report.
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7. Double-click the name of an existing precomputed view to display a
detailed description of the view and take a peek at its data.

8.  Click the down-arrow for Graph on the tool bar of the Candidate
Analysis window and select a graph type from the drop-down list
box. This is the same procedure used to graph the utilization data.
For more details, see Figure 6-28 on page 6-29.

9.  Double-left-click CANDIDATE4 to display the DDL for this candidate.

Figure 6-32
Candidate View Text

£ Precomputed View Candidate Text for 'SALES' M=l E
Candidate Frecomputed Yiew T ext I

SELECT TABLE_2YEAR AS REW_D, TABLE_ZFIS_QTR AS REW 1,
TABLE_1.CITY &5 RBW_2, TABLE_1.5TORE_TYPE AS RBW_3,
SUMITABLE_0.DOLLARS) AS REW._4 FROM SALES A5 TABLE_O,

STORE A5 TABLE_1, PERIOD &5 TABLE_2WHERE TABLE_0.STOREKEY
= TABLE_1.5TOREKEY AMD TABLE_0.PERKEY = TABLE_2PERKEY
GROUP B TABLE_2YEAR, TABLE_2FIS_OTR, TABLE_1.CITY,
TABLE_1.5TORE_TYPE]
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10.  You can create a precomputed view using this text in a few steps.
a. Create an aggregate table.

b. Insert rows into the aggregate table. (You can use the query in
Figure 6-32 as the SELECT clause of an INSERT statement.)

c. Create a precomputed view for the aggregate table. (You can use
the query in Figure 6-32 for the AS clause of the view.)

d. Mark the view valid.

To complete these steps using the Administrator, left-click the 1SQL
icon on the Administrator toolbar. The Administrator returns its
Interactive SQL Window, as Figure 6-33 shows.

Figure 6-33
Interactive SQL Window

I Interactive SOL Window. Source: rewriter. Server: zalami:7204. Databaze: REWRI... =] E3

SELECT TABLE 2 YEAR AS REW D, Execute | Fow Count
TABLE_2 MOMTH A5 REW 1,
TABLE_1.CITY AS REW 2, 25'3
TABLE_1.STORE_TYPE &5 RBW 3, Ezplain |
SUM[TBELE_D.DOLLARS) A5 REW 4
FROM S&LES A5 TABLE_D, STORE A5 TABLE_1. PERIOD AS TABLE_2 | Asynchranous
‘wHERE TABLE_0.5TOREKEY = TABLE_1.STOREKEY
AND TAELE D.PERKEY = TABLE_2 FERKEY i
GROUP BY TAELE_2YEAR, Shor |
TABLE_2 MOMTH,
TABLE_1.CITY. TABLE_1.5TORE_TPE:

From this window, you can write and execute scripts that create the
aggregate table, insert data into the aggregate table, and create the
precomputed view.

11.  Click Save on the tool bar to save the candidates analysis. The
Administrator returns a standard Windows dialog box.

Locate a directory where you want to save the analysis, enter a file
name in the text box, and then click Save. At a later time you can
review this analysis using the Administrator.

6-34 Informix Vista User's Guide



Candidate View Generation

Generating Candidates from Sampled Data
You can direct the Advisor to generate candidates for new views based on:

s All the data in a detail table.
= Asample of the data in a detail table. The sample is defined by a view
defined on the detail data.

A sample of data is used in lieu of all the data so that a more representative
data set can be analyzed. This restriction can also speed up the analysis.

You can use the Administrator to perform a candidate analysis on a sample
of data provided you have created a view to define the sample. You can
define the view using the Administrator.

The following example assumes that the third week of July represents the
desired workload characteristics. The example illustrates how to use the
Administrator to create a view that defines the sample data set and then use
it to perform an Advisor candidate analysis.

To Generate Candidates from a Sample
1.  Left-click the Manage icon on the Administrator tool bar and then
select Views from the drop-down list.

The Administrator returns the Manage Views wizard. This wizard
provides three options: create a view, alter a view, or drop a view.

2. Check Create A New View and click Next.
The next page provides a text box for the name of the view.

3. Enter the name of the view (SAMPLE_WEEK) in the text box and then
click Next.

The next page provides a text box for a query that defines the view.
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4.  Enter the query that defines the view in the SQL Command text box
and then click Next.

The following query defines the third week of July as the sample.

select PERKEY, CLASSKEY, PRODKEY, STOREKEY, PROMOKEY,
QUANTITY , DOLLARS

from sales natural join period

where year = 1999

and week 29;

You can create this query from within the Administrator.

The next window (Enter Result Set Column Names) requests a
description of any additional columns not defined by the query.

5.  Click Next because there are no additional columns.

The next window provides a text box to enter acomment on the view.
This comment is included with the view text in the system tables.

6. Enter the following statement in the Comment text box before you
click Next.

This view characterizes a representative sample of data for the
Vista Advisor to analyze: The third week of July 1999.

The next page contains the statement that generates the view.
7. Inspect the statement and if correct click Finish.

The view for the sample now exists and you can base an Advisor on
this sample instead of on all the data contained in the Sales table.

8. Click Tools from the Administrator tool bar and select Vista Advisor.

The next page has two choices: utilization analysis or candidate
analysis.

9. Choose Precomputed View Candidate Analysis and click Next.
The next page has two choices: new or existing analysis.
10.  Choose Run New Analysis and click Next.

The next page requests a list of table or view names that define the
detail data to be used for the analysis.
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11.  Double-click the view name that contains the July 1999 sample and
then click Next.

Figure 6-34
Detail and Sample Tables

Yista Advizor Wizard - Select Objects for Analysis

Select the objects for the analyziz: tables for Utlization Analysis; tables and/or zample views
for Candidate &nalyziz. By default only detail tables are shown; check the Show All Tables
bow to list all the tables in the databaze. Click Mest to continue.

Detail Tables
FERIOD “
FRODUCT J >
FROMOTION
STORE ‘-
STORE_QUARTERLIES J J
STORE_SUMMARIES ﬂ

W Show Al Tables

Sample Views
PEAK, USAGE SAMPLE 5

TvPICAL_MOMTH
[«

‘EIK. YWwhen you are finished, click the Mest button to proceed to the next page.

&
o
2

e

¢ Back | Mewut » | Cancel Help

The remainder of the analysis proceeds as before with one exception:
the Advisor uses the sample of data defined by the view instead of
using all the data contained in the Sales table.
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Advisor

aggregate
elapsed time

aggregate
navigator

aggregate table

aggregate view

aggregate-aware
sQL

aggregation
query

base table

benefit

candidate view

Glossary

The logging and analysis component of Informix Vista. The
Advisor measures the benefits of existing precomputed views
and suggests new precomputed views to create based on query
history.

The total amount of time spent processing the aggregation por-
tion of a query.

A layer of software that rewrites SQL statements to access aggre-
gate tables instead of detail-level tables. See query rewrite sys-
tem.

In general, a table that summarizes or consolidates detail-level
records from other database tables. In the context of the Informix
Vista option, an aggregate table is a precomputed table that
stores the results of an aggregate query defined in an associated
precomputed view.

See precomputed view.

SQL that has been rewritten to use aggregate tables, thereby
accelerating query performance.

A query that requires the summarization or consolidation of
rows in database tables, typically using a set function, such as
SUM or COUNT, and a GROUP BY clause.

See detail table.

A column in the Advisor system tables used to measure the rel-
ative benefit of a precomputed view compared to other precom-
puted views in the database.

A precomputed view suggested by the Advisor.




consolidation

detail table

derived
dimension

exact match
rewrite

explicit rollup

functional
dependency

generated SQL

grain, granularity

hierarchy

implicit rollup

many-to-one
relationship

materializedview
metadata

non-exact match
rewrite, non-
exact match
count

Another term for summarization or aggregation. The data in aggregate tables
“consolidates” detail-level data.

A base table that contains the detail-level data that is loaded into the database
server from an operational system. For example, the detail table used to ana-
lyze retail sales might derive from a point-of-sale (POS) system.

An aggregate dimension table derived from a detail dimension table; also
known as a “shrunken dimension.”

A query that can be answered by a precomputed view without performing
additional aggregation.

See rollup.

A many-to-one relationship shared by columns of values in database tables.
A functional dependency from column X to column Y is a constraint that
requires two rows to have the same value for the Y column if they have the
same value for the X column. See also hierarchy.

SQL as rewritten internally by the Informix Vista option for faster query pro-
cessing.

The level of detail of the rows in base tables. The grain of an aggregate table
is coarser than the grain of the detail table from which it is derived.

A functional dependency declared by the database administrator, using the
CREATE HIERARCHY command.

See rollup.

See functional dependency.

See precomputed view.
System table data that describes database objects and their relationships.

A query that is rewritten even though it does not exactly match the data
defined in the precomputed view. The query is rewritten by performing
aggregation on the data in the precomputed view. The number of times such
additional aggregations occur for a given precomputed view is the non-exact
match count. See also exact match.
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precomputed
table

precomputed
view

query rewrite
system

rollup

rewritten query

sample view

shrunken
dimension

summary table

uniform
probability

A table associated with a precomputed view in a CREATE VIEW...USING
statement. In the context of the Informix Vista option, precomputed tables are
always aggregate tables.

A view linked to a database table known as a precomputed table. The view
defines a query, and the table contains its precomputed results. The query
rewrite system analyzes existing precomputed views to find the optimal way
to rewrite each query.

An aggregate navigation system that intercepts users’ queries and invisibly
rewrites them to use aggregate tables associated with precomputed views,
thereby accelerating performance.

The computation of aggregates that are coarser than existing precomputed
aggregates—for example, the rollup of monthly sales totals to quarterly and
annual sales totals. This rollup capability relies on functional dependencies
in the data, as declared explicitly with CREATE HIERARCHY statements or
known implicitly to the query rewrite system through primary key/foreign
key relationships.

A query that is rewritten to use aggregate tables associated with precom-
puted views. Query performance is accelerated and the rewrites are transpar-
ent to users.

A view that defines a subset of the rows in a detail table, used to improve per-
formance of queries of the RBW_PRECOMPVIEW_CANDIDATES table.

See derived dimension.

Another name for an aggregate table. The term prestored summary is also used
to refer to an aggregate table.

Assumption that all precomputed views were referenced an equal number of
times—an optional mechanism for speeding up queries of the Advisor sys-
tem tables.
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