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Technical Brief

| NTRODUCTION

The Problem: Complexity of SQL Tuning

SQL, while arguably not t he Afiperfectod relationa
achieved comp lete dominance as the single data access language used by virtually
al | commonly wused database syst-proecsdural haturee & e r SQ

which requires that you specify what data you want rather than how you want to

get it 8 has been a two -edged sword. O n one hand, the approach avoids mixing

physical access details from logical data requirements, thus allowing the underlying

access methods to change without requiring changes in the application. On the

other hand, it results in the need for complex query o ptimizers and a separate SQL

tuning discipline considered by many to be somewt
methods are complex, time -consuming, and largely indirect, involving special tools

to reveal the execution paths chosen, hints to influence the ex ecution plan, and

tools to manipulate statistics and make permanent desirable plans.

Specifically, SQL tuning traditionally involves identifying SQL statements that need
tuning through benchmarking or production monitoring. Various tools are then used
to d iagnose the root cause. The resolution is then deployed to production.

This reactive approach to SQL tuning can be disruptive to production applications

and users. That's because improvements  in SQL optimizers have reduced the number

of Atrivialedss. SQllLoday 68 optimizer s, whi ch empl oy
optimization strategies, rarely allow these problems to occur.

The problems that remain today often require non -trivial solutions, such as the
creation of new indexes in production, partitioning, or denormalization. Production
systems need substantial lead time to deploy these sorts of performance solutions,

and the downtime required to implement these solutions often increases as the

volum e of underlying data increases.

The Solution: Predictive Diag nostics

Beyond simply incrementally improving our ability to reactively tune SQL, we need

to recognize the value in anticipating SQL problems and correcting them before

they occur , which is called predictive SQL tuning or predictive diagnostics . DBAs
need to be able to mitigate problems that can reasonably be predicted to occur in

the near future.

The predictive diagnostics featu re of Spotlight on Oracle facilitates this workflow,
enabling the DBA to predict a number of problems that can be encountered by an
Oracle database and actually prevent their occurrence.

This document describes the predictive diagnostics features a vailable in Spotlight
on Oracle. You may also refer to iSpot |on @ladle Xpert Edition i Technical
B r i atfhép://www.quest.com/spotlight -on-oracle/ .
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Predictive Diagnostics for Spotlight on Oracle

GETTING STARTEDWITH PREDICTIVE
D IAGNOSTICS

This section of the document provides a quick look at the new predictive diagnostic
feature s in Spotlighton O racle .

Step 1: Create an Oracle Schema

After you download and install Spotlight on Oracle, you need to create an Oracle
schema. Select File | Oracle user wizard to start the Spotlight on Oracle user
wizard. In this wizard, elect to install the predictive diagnostics objects as well as

the sample data.

The predictive diagnostics objects include an Oracle job that collects performance metrics
for the SQL statements executed on the database. It will take a few weeks before this data

is suitable for analysis, so this document will refer to the sample data. The sample data is
based on a simulation of bookstore application activity over several months.

Step 2. Create a Connection Profile for the
New Schema

Next, create a Spotlight on Oracle connection profile for the new schema. Connect

to the database and click on the Predictive  diagnostics item in the main toolbar
to start the SQL statement trend analysis wizard. On the second page of the wizard,
selectthe Analyze t he s ampl e ogdtiantaadéhen click the Finish button.

Step 3: View SQL Performance Data and Fix
Problems

The SQL Performance screen identifies SQL statements whose performance may be

degrading in the future or whose CPU or | /O overhead might be increasing.  Of
particular interest are SQL statement s whose overhead is increasing at an
increasing rate, since these statement s typically cause widespread performance

degradation and render future performance unpredictable
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Technical Brief

Understanding the SQL Perform ance Screen

Figure 1 showsthe SQL performance screen for the sample data.

| 5i15/2008 2~ Tredick fi Buffer-Gets -

S0L Performance Predictions for Buffer-Gets Set SOL criteria &6 [ = -
% of Tokal Now [ %o of Tokal Predicked | %o Increase = | Tokal CostIncrease [SOL SEatement u
1,120% 318,156.33 SELECT /*+INDEX_FFS(0) INDEX_FFS(b) ORDERED */ * FROM g_orders o JOIN g_line_ite
345% 642,566,396 SELECT /*+INDEX (o) INDEX(b) ORDERED */ *  FROM g_orders o JOIN g_line_iterms USING
309% 152,475.91 SELECT * FROM G_BOOKS JOIN G_BOOK_AUTHORS USING (BOCK_ID) JOIM G_ALUTHORS LISING
259% 100,894,77 SELECT * FROM g_orders  JOIM g_line_iterns LSING (order_jd)  JOIN g_customers USING (cus
250% 97,066.03 SELECT * FROM G_CRDERS O JOIM G_LIME_ITEMS LI USING (ORDER_ID) WHERE O.CU
240% 92,332.45 SELECT title, SUMi{quantity) A5 quantity  from G_BOOKS join  G_LINE_ITEMS using (book_jd)
235% 91,971.97 SELECT author_id, fullharme, SUM {quantity) FROM g_authors JOIM g_book_authors USING {(a
114% 140,513.22 SELECT SUMIQUANTITY ) FROM g_orders  JOIN g_line_jtems USIMG {order_id)  JOIN g_custo
81% 24,648.14 INSERT INTO G_LINE_ITEMS {ORDER_ID,LINE_ID, BOOK_ID,QUANTITY ) WALUES {:1,:2,:3,:4)
80% 14,785.53 DELETE FROM G_CART WHERE CUSTOMER_ID=:1 AND BOOK_ID=:2
7% 12,692.95 select C.CART_SEQUENCE, © EBOOK_ID, B.TITLE,B.AUTHCRS, C.QUANTITY, C.OATE_&
F9% 53.79 UPDATE G_CART SET QUAMTITY=:1, DATE_ADDED=:2 WHERE CUSTOMER_ID=:3 AMD EOO
7% 3,004.78 INSERT INTO G_ORDERS (ORDER_ID,ORDER_DATE, CUSTOMER_ID) VALUES(:1,:2,:3)
7% 10,457.02 INSERT INTO G_CART (CUSTOMER_ID, CART _SEQUENCE, BOCOK_ID, QUANTITY, DATE_ADDED) '
F9% 2,552.70 SELECT CUSTOMER_ID FROM G_CUSTOMERS WHERE emaladdress=:1  AND password=:2
F9% 80,736.12 SELECT E.BOOK_ID,E.ISEN, B. TITLE,E. AUTHORS, & FULLNAME FULLMAME FROM G_ALN1
T7% 4,210.50 SELECT COUNT(*) FROM G_CUSTOMERS WHERE DOE = :1
S58% 0.76 SELECT SMAPSHOT_ID, SMAPSHOT _TIMESTAMP FROM QUEST_PPCM_SMNAPSHOT WHERE SMAP
10% 5,25 INSERT IMTO QUEST_PRCM_SOL_SMAPSHOT (SMAPSHOT _ID, IMSTANCE_ID, SOL_ID, EXECUTI
S 2,72 INSERT IMTO QUEST_PRCM_SOL_SMAPSHOT (SMAPSHOT _ID, IMSTANCE_ID, SOL_ID, EXECUTI
0% Select BOOK_ID from G_BOOKS
0% Select CUSTOMER_ID from G_CUSTOMERS
0% SELECT DISTIMCT CUSTOMER_ID FROM G_ORDERS WHERE ROWMNUM - = 1000
0% SELECT SMAPSHOT_ID FROM QUEST_PPCM_SMAPSHOT 5 WHERE 5 .SMAPSHOT_TIMESTAMP =
0% INSERT INTO QUEST_PPCM_SHAPSHOT _SUMMARY (SMAPSHOT_ID, CPU_METRIC, DISK_METRI
0% SELECT EMAILADDRESS,PASSWORD FROM G_CUSTOMERS WHERE custorner_id < (SELECT MIMI{:
0% INSERT INTO G_ORDERS(CUSTOMER _ID,CRDER_DATE,CRDER_ID) WALUES (:1,:2,:3)

Figure 1

The list of SQL statements is ordered so that the SQL statements predicted to
experience the largest gr  owth of buffer -gets® per second three months in the future
are at the top.

The icon in the first column indicates the predicted trend for buffer -gets per second.
The icon can take four forms:

. B Buffer -gets per second are increasing at an increasing rate. T his can be
due to any two of the following:
¢ A poorly scalable execution plan (nested table scans)
¢ Increasing data volumes
¢ Increasing execution rate

. ¥ Overhead is increasing steadily. This might be due to a relatively
predictable increase in execution rat e or a linear execution plan, such as a
full table scan.

. & Overhead is increasing at a decreasing rate. This is typical of index
lookups on growing tables.

. & No relationship between time and overhead was detected.
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Getting More Detailed Information

Select t he first SQL statement:

SELECT /*+INDEX_FFS(0) INDEX_FFS(b) ORDERED */ *
FROM g_orders 0 JOIN g_line_items USING (order_id)
JOIN g_books b USING (book_id)
WHERE o.customer_id =:1

Then view the Executions / sec versus time chart, which details the g rowth in
the execut ion rate for the SQL statement:

# Spotlight on Oracle Xpert - So050 Predictive Diagnostics

ned A Syl 2 @

#) SOL Performance

Proj e 0f16/2008 >

SOL Performance Predictions for Buffer-Gets Set SOL criteria &8 [ W~
Yo of Total Now af Tatal Predicted | % Inerease = | Tokal Cost Inerease|| SOL SEatement

CRDERED *f 2OM g_are O ) lir \re-

345% 642,181.34 SELECT /*+INDEX(n) INDEX(h) ORDERED */ *  FROM g_nrders o JOIN g_line_jtems USING

308% 152,380.47 SELECT * FROM G_BOOKS JOIN G_BOOK_AUTHORS USING (BOOK_ID) JOIN G_AUTHORS USING

259% 100,828.05 SELECT * FROM g_orders  JOIN g_line_jtems USING {order_id) JOIM g_customers USING (cus

290% 97,000.85 SELECT * FROM G_ORDERS O JOIN G_LIME_ITEMS LI USING (ORDER_ID) WHERE O.CU
240% 92,269.77 SELECT title, SUM{guantity) A5 quantity  from G_BOOKS join  G_LINE_ITEMS using (book_id) j +

Executions / Sec ¥ersus Time | A

The cost of this SQL statement is
increasing at a constant rate.

0.03% of the total, relative cost
of the SQL statements listed is
currently incurred by this SOL
statement,

0.03% of the total, relative cost
of the SQL statements listed wil
be incurred by this SQL
statement on &/16/2008.

By 6/16/2008, the cost of this
5S0L statement will have increased
by 77.38% compared to the
current value,

Executions Rate

b
bt

Figure 2
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Next, select the Buffer -gets/ execution versus time chart, which explains that
this SQL statement requires increasingly more buffer -gets each time it is executed:

# Spotlight on Oracle Xpert - 50050 Predictive Diagnostics

i 2:2yml 23 By &
S0L Performance

SOL Performance Predictions for Buffer-Gets
o of Tokal Predicked | 9o Increase ~ | Tokal EosEIncrease| 501 Skatement
8,042, ELECT /*+IMDEX_FF! § ) i FR aorder

642,181.34 SELECT /*+IMDEX(n) IMDEX(b) ORDERED */ * FROM g_orders 0 J0IN g_|

152,380.47 SELECT * FROM G_BOOKS 10N G_BOOK_AUTHORS USING (BOOK_ID) J0TM G_AUTHORS LUSTNG

100,828.05 SELECT * FROM g_orders  JOIN g_line_items USING (order_id)  JOIN g_rustomers USING (cus

97,000.85 SELECT * FROM G_ORDERS O JOIM G_LINE_ITEMS LT USING (ORDER_IDY)  WHERE 0.CL

240% 92,269.77 SELECT title,SUM{guantity) A5 quantity  from G_BOOKS join  G_LINE_ITEMS using (hook_id) j «

Buffer-Gets / Fxecution ¥ersus Time | £

The cost of this SQL statement is
increasing at an increasing rate.

8.33% of the total, relative cost
of the SQL statements listed is
currently incurred by this SQL
statement.

80.98% of the total, relative cost
of the SQL statements listed will
be incurred by this SQL
statement on 6/16/2008.

By 6162008, the cost of this
SGL statement will have increased
by 8,563.18% compared to the
current value,

Buffer Gets Per Execution

Figur e 3

Because the SQL statement is being executed more frequently and it requires increasingly
more buffer -gets per execution, an exponential trend appears in the following chart:

# Spotlight on Oracle Xpert - 50050 Predictive Diagnostics fl@lgl

e syl 2 @ By & By
SOL Performance

6/16/2008 g Buffer-Gets <

S0L Performance Predictions for Buffer-Gets
9.0f Tokal Now| % of Tokal Predicked | %o Increase ~ | Total Cosk Increase (SOL Statement
5 ELECT /*+INDEX_FF | |
345% 642,181.34 SELECT /*+IMDEX(0) INDEX(b) ORDERED */ * FROM g_orders o JOIN g_line_items USING
308% 152,380.47 SELECT * FROM G_BOOKS JOIN G_BOOK_AUTHORS USING (BOOK_ID) JOIN G_AUTHORS USING
259% 100,628.05 SELECT * FROM g_orders  JOIN g_line_items USING {order_id) I0IM g_customers USING (cus
290% 97,000.85 SELECT * FROM G_ORDERS O JOIN G_LIME_ITEMS LI USING (ORDER_ID) WHERE O.CU
240% 92,269.77 SELECT fitle,SUM(guantity) A5 quantity  from G_BOOKS join  G_LINE_ITEMS using (hoak_jd) §

Bulfer-Geks / Sec versus Time BLIFFs

The cost of this SQL statement is
increasing at an increasing rate.

4,98% of the total, relative cost
of the SQL statements listed is
currently incurred by this SOL
statement,

17.41% of the total, relative cost
of the SQL statements listed wil
be incurred by this SOL
statement on 6/16/2008.

Buffer Gets Rate

By 6/16/2008, the cost of this
5SQL statement will have increased
by 1,118.63% compared to the
current value,

The increasing cost of this SQL
staternent will resit in an

additional 318,043 Buffer-Gets
between now and 6/16/2008.

Figure 4
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Figure 4 charts the exponential growth in buffer -gets required by this SQL
statement (per second) over time. The current cost (in buffer -gets) of this SQL
statement is modest, so the DBA is probably unaware of the problem this stat ement

will cause in the future weeks.

If you have SQL Optimizer installed, within the Tuning Ilab feature of SQL optimizer,
clickthe Optimize andindex toolbar button.

Figure 5



