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Taming Ad-hoc Queries in a Very Large Data Warehouse
By Sundaresh Valiveti

In a large and geographically dispersed user population, understanding what users run against our databases is difficult, time
consuming and an inexact science. To battle these problems, a series of SQL code was developed to identify potential end user-
guery issues.

Our SQL tool provides a simple way to view what programs our users run and the amount of resources they use.

We all know the beauty and value of our data warehouse applications. They provide an almost unlimited ability for an end user in an ad-hoc
guery environment to gather data and reports for a competitive advantage. However, with every good comes some bad. In a large data
warehouse application, end users can severely impact performance of our database through these ad-hoc tools. When database performance
is compromised, the DBA team is put on the spot.

Although a myriad of items can affect database and system performance, some items we want to understand better are end-user queries. In a
large and geographically dispersed user population, understanding what users run against our databases is difficult, time consuming and an
inexact science. To battle these problems, a series of SQL code was developed to identify potential end user-query issues.

The goals of this project were to do the following:

. Provide SQL code that could be maintained by anyone with SQL and DBA experience (no need for other language skills).
. Generate a formatted and complete SQL code being run by an end user.

. Generate SQL code that could be run to get an Oracle Explain Plan.

. Determine when and for how long to monitor the database.

. Provide as little or as much detail as needed.

Our SQL tool provides a simple way to view what programs our users run and the amount of resources they use. We do this by employing
Oracle’s dynamic performance tables. Specifically, we draw from information in the shared pool using V$SESSION. After we have obtained
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the SQL addresses of queries that meet our criteria, we join to V$SQLAREA and DBA_USERS table to obtain detailed user and resource
information. This information can be viewed on-line or spooled to a file for later analysis.

In order to make this tool as generic as possible, we utilized V$SQLTEXT instead of VSSQLTEXT_WITH_NEWLINES. This was done to
capture, parse, join and re-format any SQL generated by third party ad-hoc tools. Many of these tools send SQL to the database that have no
new line characters within the text. By using VSSQLTEXT, the tool becomes generic enough to format almost any SQL sent to the database.
This gives us an easy-to-read and executable SQL statement for analysis.

Other material has been written regarding the use of Oracle’s VSSESSION and V$SQLAREA to identify problem queries. All of the examples |
have seen set up a parameter to measure against items such as disk reads or buffer gets. Although these criteria can be useful, unless you
have a strong historical baseline, it is difficult to select a threshold to measure against. Are ten disk reads too much or are 10,0007

The one thing all DBAs know is that if a query is taking a long time to complete, their phone is going to quickly ring. Time is something that is
measurable and understandable and can be the baseline to gather other statistics for future thresholds (such as disk reads).

Using the Tool in Real Life

This tool was first developed in order to identify which users were submitting ad-hoc requests against our databases that were impacting
performance.

In order to accomplish this goal, a set of SQL code was wrapped around UNIX shell programs. The process was set up to query the database
at set intervals and gather information on long running user queries. What was considered "long running" was just a parameter that we passed
on the command line to the shell. For example:

Uni x> moni t or _db. ksh &dbns &oracl ei d &oracl e_password &m nutes &out put & unf or
Dbnms = dat abase i nstance

Oracle id = oracl e i d

O acl e_password = password

M nut es = get gueries running > nnutes

Qut put = directory/ file nane

Runf or = how |l ong to nonitor database

The result of running this shell was the ability to monitor and report on any query that was running longer than the minute threshold we passed
to the shell.

An example of the output:
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VWHERE

EMP_DEPTNO=DEPT_DEPTNUM

ORDER BY EMP_NAME

spool off

qui t

This output allows the DBA team to analyze the SQL a user was executing that was taking more than XX minutes to complete. One nice thing
about the tool is that when it is run every day, we have a history of activity to look back on. So when you go home early Friday afternoon (ha
ha), and on Monday a user complains that their query took forever to finish Friday night, you have someplace to start looking. With this tool,
further analysis of real database usage can be used to fine tune the database or even assist end users to obtain data through more efficient

SQL queries.

How it Works

The SQL code is broken into different parts that can easily be modified or extended to meet various needs.

Once the monitor_db.ksh is started with all of your parameters, it executes monitor_db.sql. This SQL monitors the database activity,
continually looking for queries running over the threshold we set up. This SQL obtains the SQL addresses of any active SQL running. It does
this by joining to V$SESSION and V$SQLAREA on address. The result of this query is written to an intermediate file that is used to obtain the
detailed information on the queries. The output from this SQL is really a SQL command file to be executed later.
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Exanpl e out put of nonitor_db. sql

REM Sanpl e out put of nonitor_db. sql

REM scott/tiger = userid/ password

REM @ est db = dat abase i nstance

addr ess

REM @et sgl = execute get _sqgl with sql

REM and dat abase i nst ance

sql pl us

HYPERLI NK mai | to: scott/ti ger @estdb
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scott/tiger@estdb

@et _sgl 8A2DOAD8 testdb .

sql pl us

HYPERLI NK mai | t o: scott/ti ger @estdb
scott/tiger @estdb

@et _sgl 8B5EACSD testdb .

This intermediate file is then executed, which runs our get_sql.sql script. This script takes as an argument the SQL address that we obtained
from monitor_db.sql. The get_sql.sql script is really at the heart of our mini application. Using the SQL address and Oracle’'s VSSESSION and
V$SQLAREA views, along with DBA_USERS table, we can obtain a great deal of useful information.

The first set of SQL in get_sql.sgl obtains the user information for the given SQL address. Joining the SQL address from Oracle's V$SESSION
and V$SQLAREA allows us to obtain the user’'s name, machine name, database instance, etc. The SQL code can be easily modified to
include any other information that may be of value to the DBA staff that is available in VESESSION or V$SQLAREA.

A closer look at this SQL will reveal that we perform a "union all" to determine whether the SQL address is still active. This is done in the
unlikely case that a query that we identified earlier has already completed before we were able to obtain the detailed information.

The second part of the SQL obtains more information using the DBA_USERS table. By joining on parsing user_id from V$SQLAREA and
user_id from DBA_USERS, we can arrive at a user name that we can recognize. This part of our code also obtains detailed resource
information for this SQL. In our case, we have elected to retrieve information such as disk reads, buffer gets and rows processed. Again, the
code could be modified for other items of interest to you.

The third SELECT simply creates the commands that are useful for creating an Oracle Explain Plan. You could easily "cut and paste" this
SQL to obtain an explain plan for the SQL statement you are analyzing.

The fourth set of SQL within get_sql nicely formats the actual SQL from V$SQLAREA based on the SQL address. The SQL_TEXT column in V
$SQLTEXT is a varchar2(64). The way that this data is stored does not allow us to get a clean piece of SQL code that we can execute. Each
SQL text is stored up to 64 bytes, so we use a series of in-line views and SQL*Plus commands to parse, join and format the SQL. Since our
goal is to provide an executable SQL script, we parse and put together the various SQL_TEXT. By looking for keywords such as "FROM",
"WHERE", etc., we are able to break an SQL statement from Oracle into two parts for readability. Each part is then joined with the next piece
of SQL_TEXT through the use of the PIECE_ID field in V$SQLTEXT.

The fifth SQL just does some cleanup like taking the spool off and exiting.

Benefits
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A DBA can easily modify the shell to meet almost any criteria he or she may wish to monitor. The example illustrated within this article is
looking for long running queries, but it could just as easily look for a large number of disk reads, sorts or whatever you wish to monitor that is
available in Oracle’s VSSESSION and V$SQLAREA.

We have been using this tool for some time to capture long running queries in our data warehouse application. Using the output from the tool
has allowed us to analyze end-user query trends. With this information, we are able to suggest alternative tables or views to a user that would
improve performance. As a DBA in a data warehouse, we are better able to recommend summary tables that would benefit end users. By
having at our disposal an on-going database monitoring process, we are able to know and understand exactly what SQL a user is running and
also its impact on the system.

These tools showed us that the same set of users executed many similar, complex queries. This allowed us to consolidate on the reporting
side and drastically reduce the amount of SQL requests to the database. The direct effect of this is that users obtained their reports more
quickly (with less database contention), thereby freeing up our hardware resources. From a data architecture perspective, we determined SQL
is being run. Information like this can be used by a data architect to analyze table and column usage in order to make recommendations about
how best to utilize the database.

In any data warehouse environment, tuning is critical to the success of the project. The tool mentioned here can serve any DBA well. It allows
you to see and capture what is being run against the database based upon what you want to monitor. Using this tool offers you a wealth of
information about which users are running what queries, how those queries are impacting performance, reporting trends and a lot more. From
my experience, although Oracle Enterprise Manager is a good tool, | have yet to find something in it that puts all of the pieces together for me
in as simple a manner as this tool. The added benefit is when | am on the beach over the weekend and a user has one of those long queries,
I'll know exactly what they were doing when | get in on Monday.

Caveats
Since this SQL runs against internal Oracle tables, the user should have DBA or "select any table" privileges.

Shell and SQL programs were developed and tested on UNIX System V and Oracle 7.3.4. These scripts and SQL should run on other flavors
of UNIX and Oracle 8.

Also it should be noted that depending upon how many users or what thresholds you set, your output files could get large.

About the Author

Sundaresh Valiveti is a consultant with DMR Consulting Group, Inc., and has 10 years experience as an Oracle DBA. For the past two years
he has been supporting AT&T’s Financial Community Information Warehouse. Sundaresh has an MS in Mathematics from Osmania
University in Hyderabad, India. He extends thanks to his fellow DBA staff at AT&T for their support. You can reach him at svaliveti@dmr.com
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nmoni t or _db. ksh

#!'/ bi n/ ksh

# nmonitor_db. ksh is outer shell to nonitor the database

# Use '"?' to get details on how to run the shell script

if (($# ==0)) || (($# <3)) || [[ $1 ="'? 1]

echo "Database Monitoring Script to Locate Long Running Queries ..."

echo "Followi ng are the Paraneters/Argunents to the Shell script ..."

echo "1. Database / Connect String (REQURED) .......... ... . . .. 0.,
echo "2. Oracle User 1d (REQU RED) .. ... ... ...
echo "3. Oacle Password (REQUIRED) ... ... ... .. e e
echo "4. Search for Queries running Longer then XX mnutes.....................
echo " Default is 30 Mnutes (Optional, If specified should be 4th Argunent)"”

echo "5. Directory nane where Quput is created .......... ... .. . .. ...
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