Foglight Skills 101
Episode 4

Mastering SQL Server
Performance with Quest Foglight

Janis Griffin .
Senior Systems Consultant é
Quest
Where Next Meets Now.




Who Am 1?

Current — 30+ Years in Oracle®, DB2®, ASE, V
SQL Server®, MySQL®, PostgreSQL

DBA and Developer i

Specialize in Performance Tuning

Customers Common Question: How do | tune it? ORACLE
ACE

Janis.Griffin@quest.com

Twitter® - @DoBoutAnything

Quest

Where Next Meets Now.



Today’s Focus

Utilize Query Insights

Monitor & evaluate adaptive baselines & change tracking
— Including historical examination & decision making

Review key metrics & query execution plans

Use wait types to quickly identify bottlenecks

— To gain insights on the best tuning approach

Consider tuning with SQL Optimizer



Foglight Shows Company Level Database Pain
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Global Company or Database Specific Views

PreSales Demo Environment
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Quick View of Workloads / Baselines
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Get Query Insights over All or Selected Domains

PreSales Demo Environment
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SQL Text T Copy

UPDATE [dbo].[BANK] SET [BANK_NAME] =
LTRIM(RTRIM(BANK_NAME)) FROM BANK
WHERE [BANK_CODE] = "*# Removed by
Foglight **
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Query Insights — Investigate SQL Pl

Jemo Environment
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SQL Pl -Analyze Plan
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SQL Pl - Advanced Analytics
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Advisories

Objects Experiencing Lock Waits
Name
QObjects Experiencing Lock Waits

Description
Qbject lock contention was observed during the analyzed period, taking 62.22% of response time.

Figure 1 illustrates the total wait for lock for the monitored SQL Server instance as compared to the overall active time of the
instance

@
s{spunams

1610 16:15 16:20 16:25 16:30 16:35 16:40 18:43 18:50 18:55 17:00 17:05

Table 1 shows the list of top objecty/that experienced Lock Contention.

ox

Locked Objects Lock Wait Time (seconds) % of Overall Response Time =
sales.dbo.BANK.PK_BANK [INDEX] 7,026,565 7543
sales,dbo.BB [TABLE] 1,251% 13.44
sales,dbo. Al [TABLE] 1,104.32 il

Click on the Locked Object name to find out more about the identity of the blockers of that object, the amount of sessions
involved, and the identity of the locked sessions.

Key Metrics
Table 2 displays the trend of related key metrics, recorded during the analyzed period.

Metric Average Min Max =
Blocked Lock Requests 1651 6.00 33.00
Table Lock Escalations 1070 0.00 40.00
Lock Timeouts 2378 6.00 56.00

Average Lock Wait Time [ms) 12,248,568,325.27 12,244,140,552.00 12,253,095,061.00

Recommentation

Review the application logic and consider technigues to reduce contention caused by concurrent updates to data.
Some of the main causes of table locking include the following:

« Contention for a specific row in the database. The application design may require that many processes update or lock
the same row in the database. For example, when primary keys are generated using a sequence table.

Table locks causad by non-indexed fereign keys, or ineffective / missing indexes, or out-of-date statistics. When a
non-indexad foreign key is updated, the parent table could be subjected to a table lock until the transaction is
complete, If the indexes defined are ineffective or missing, the SQL optimizer choeses nen-optimal query plans. Non-
optimal plans can also be chosen when a qualifying index exists, if statistics are out of date.

Long-running transactions. Individual transact-SQL statements may perform well, but maintaining transactions for
extended operations can dramatically increase the amount of contention within a database. Investigate transaction
control logic to determine where operations can be broken up into smaller, component transactions. In addition,

review the use of transaction isolation levels in application code to determine whether a less restrictive isolation level
can be used.

MNext steps

= Review Blocking History for|a detailed report of all sessiens involved in the blocking scenarie during the period describec
= Review Activity Highlights t¢ find out top contributors to the lock wait.




Blocking History
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Bl view Full Text
Event Start

7/24/24, 6:39 PM
7/24/24, 6:33 PM
7/24/24, 6:21 PM
7/24/24, 6:21 PM
7/24/24, 7:06 PM
7/24/24, 7:06 PM
/2424, 6:42 PM
7/24/24, 6:42 PM
7/24/24, 6:48 PM
7/24/24, 6:48 PM
/2424, 6:18 PM
7/24/24, 6:18 PM
7/24/24, 6:12 PM
7/24/24, 6:12 PM
7/24/24, 6:30 PM

SPID

84 [2024-07-24 18:36:02.61]
67 [2024-07-24 18:39:01.593]
85 [2024-07-24 18:18:02.443]
69 [2024-07-24 18:21:01.873]
81 [2024-07-24 19:03:03.11]
74 [2024-07-24 19:06:02.147]
67 [2024-07-24 18:39:01.593]
78 [2024-07-24 18:42:02.487]
B1 [2024-07-24 18:45:02.64]
73 [2024-07-24 18:48:02.477]
69 [2024-07-24 18:15:02.787]
85 [2024-07-24 18:18:02.443]
72 [2024-07-24 18:09:02.81]
76 [2024-07-24 18:12:02.147]
69 [2024-07-24 18:27:03.04]

Blocked By

84 [2024-07-24 18:36:02.61]

85 [2024-07-24 18:18:02.443]

81[2024-07-24 19:03:03.11]

67 [2024-07-24 18:39:01.593]

81[2024-07-24 18:45:02.64]

69 [2024-07-24 18:15:02.787]

72 [2024-07-24 18:09:02.81]

Resource

sales.dbo BANK.PK_BANK [INDEX]

sales.dbo.BANK.PK_BANK [INDEX]

sales.dbo.BANK.PK_BANK [INDEX]

sales.dbo.BANK.PK_BANK [INDEX]

sales.dbo.BANK.PK_BANK [INDEX]

sales.dbo.BANK.PK_BANK [INDE(]

sales.dbo.BANK.PK_BANK [INDE(]

Lock
Resource Status Duration Program User
Type
Blocking  173.22 SQLAgent - TSQL JobStep (Job 0xCC31233C4311984AASD2BFIF0DY24748 ; Step 1) salserver [Tty BEGIN TRAN =
KEY Blocked | 17322 SQLAgent - TSQL JobStep (Job Dx2BE2C6SEESBFIAIFBSD10B3EIC206EEF : Step 1) salserver {5 UPDATE [dbo
Blocking| 173,03 SQLAgent - TSQL JobStep (Job 0xCC31233C4311984AASD2BFIFODY24748 : Step 1) salserver (T BEGIN TRAN
KEY Blocked | 17302 SQLAgent - TSQL JobStep (Job Dx2BE2CESEESSFOAIFBSD10B3BIC2068EF : Step 1) salserver {5 UPDATE [dbo
Blocking| 17277 SQLAgent - TSQL JobStep (Job 0xCC31233C4311984AASD2BFIFODY24748 : Step 1) salserver (T BEGIN TRAN
KEY Blocked | 17277 SQLAgent - TSQL JobStep (Job Dx2BE2CESEESSFOAIFBSD10B3BIC2068EF : Step 1) salserver [ UPDATE [dbo
Blocking | 17245 SQUAgent - TSQL JohStep (Job (x2BE2CE5EESBFIA4FBSD1NB3BIC2068EF : Step 1) salserver [ BEGIN TRAN
KEY Blocked | 17245 SQLAgent - TSQL JobStep (Job Dx45028A085EFEG74099EDCE294A79162C : Step 1) salserver G UPDATE [dbo
Blocking| 17237 SQUAgent - TSQL JobStep (Job 1xCC31233C4311984AASD2BFIFONG24748 : Step 1) salserver ([ BEGIN TRAN
KEY Blocked | 17237 SQLAgent - TSQL JobStep (Job 0x2BE2CESEESSFOAIFBSD10B3BIC2068EF : Step 1) salserver [ UPDATE [dbo
Blocking| 1723 SQUAgent - TSQL JobStep (Job 0x4502BA385BFEG74399EDCE294A79162C : Step 1) | salserver ([ BEGIN TRAN
KEY Blocked | 17235 SQLAgent - TSQL Jobstep (Job 0xCC31233C4311964AASD2BFIFODO24748 : Step 1) salserver G UPDATE [dbo
Blocking| 17235 SQUAgent - TSQL JobStep (Job 1xCC31233C4311984AASD2BFIFONG24748 : Step 1) salserver ([ BEGIN TRAN
KEY Blocked | 17235 SQLAgent - TSQL Jobstep (Job 0x2BE2C6SEESSFOA4FBSD10B3BOC206EEF : Step 1) salserver [ UPDATE [dbo
Blocking | 172.27| SQLAgent - TSQL JobStep (Job 0xCC31233C4311984AASD2BFIFODY24748 : Step 1) salserver

BEGIN TRAN
v




Activity Highlights

A Databases > Overview > SQLPI

GSQL GCP DBaaS 2019~

Workload cPU 10

Performance Tree

BI[E) Instance View
i SOL Statements
E TSQL Batches

{5 Databases

Programs
B3 Users

] Client Machines
B Context Infos
Command Types
2 Sessions

§- Locked Objects

‘ 3% Overview @ 5Q

Memory

Tops: 25 ¥

network IR Latch

1 Memory ~ Activity + Databases ~ Services» HADR~ Logs~ Configuration User-defined

9 Time Period: Wednesday, Jul 24, 2024 06:08 PM - 07:08 PM 1 hour

Reports |

Log CLR Remote Provider XTP  Other Powered by S@L
History | Advanced Analytics £ View as
Dimension Filter: Instance View
Resource Consumption Top Wait Events
Baseline | Breakdown Resource Breakdown
6
" M Lock Update 49.75% =
®
8 Hon-Lock Ac 50.25%
&
25
1809 1842 185 1848 18:21 1824 1827 18:30 1833 1238 18:30 1842 1245 18:48 18:51 1854 16T 1900 1903 1908
pa
Overview Blocking History Acti hts /
The Instance consumed 5,762 seconds waiting for Lock 49.75% of its db-time spent waiting for Lock Update ]
Highlights Resource Brezskdown Top Wait Event
SQL Statement UPDATE [dbo].[BANK] SET [BAMNK_MAME] = LTRIM(R.. is attributed to 60.24% of the instance Lock Wait 7 I 3,47051 LCK_M_U 100 %
SQL Statement UPDATE [BE] sat [B] = @1 is attributed to 22.41% of the instance Lock Wait 7 1,29137  LCK M_U 100 %
SQL Statement UPDATE [AA] st [A] = @1 is atiributed to 19.0:% of the instance Lock Wait 7 1,09524 LCK M_U 100 %
TSQL Batch BEGIN TRAN UPDATE [dbo].[BANK] SET [BANK_MAME .. is attributed to 39.27% of the instance Lock Wait o 226237 LCK MU 100 %
TSQL Batch (@1 inkJUPDATE [BB] set [B] = @1 is attributed to 22.41% of the instance Lock Wait Z I 1,291.37 LCK_M_U 100 %
TSQL Batch BEGIN TRAM UPDATE [dbo].[BANK] SET [BANK_MAME _ is attributed to 20.57% of the instance Lock Wait 7 I 1,20824  LCK_M_U 100 %
Database sales is attributed to 101.66% of the instance Lock Wait Z I 1144977 LCK M_U 51%
Program SQLAgent - TSQL JobStep (Job 0x2BE2C65EESSF9A.... is attributed to 20.97% of the instance Lock Wait 2 1,2082a LCK_M_U 100 %
Program SQLAgent - TSQL JobStep (Job 0xCC31233C431198... is attributed to 20.88% of the instance Lock Wait 7 1,20278 LCKM_U 100 %
Program SQLAgent - TSQL JobStep (Job 0x198CA7ACG7AFSE _ is attributed to 19.01% of the instance Lock Wait ¢ I 1,096.25 LCK_M_U 100 %
User sqlserver is attributed to 101.66% of the instance Lock Wait Z 11,7314  LCK. M U 50 %




QL Pl = Tune SQL

™ UUETy INs1[gns > 500
©5QL_GCP_DBaaS_2019~

Performance Tree

] % Instance View
B 50U Statements

B 5 UPDATE [dbo].[BANK] SET [BANK_| Resource Consumption

B UPDATE [BE] set [E]
B, UPDATE [AA] set [A]

&1, INSERT INTO [dbo].[ORDL1] SELEC]
5 INSERT INTO [dbo].[ORDLS] SELEC]
i INSERT INTO [dbo].[ORDLZ] SELEC]
£ DELETE FROM [dbo].[ORDL3]
§51 DELETE FROM [dbo]{ORDL1]
i DELETE FROM [dbo] [ORDLZ]

FT

3 Overview (@ SQL PI Memory = Aclivity » Databases~ Services» HADR - Logs~- Configuration User-defined -

Memory

=@t
-e1

Metwork  Lock  Latch Log CLR  Remote Provider
Tops: 25% | History | Advanced Analytics

+ | Dimension Filter: Instance View » SQL Statements » UPDATE

XTP  Other

[dbo].[BANK]

Foglight **'

UPDATE [dbe].[BANK] SET [BANK_NAME] = LTRIM{RTRIM(BANK_NAME)) FROM BANK WHERE [BANK_CODE] = = Removed by

Tonday, Jul 22, 2023 045435 PR - WowW 1 hour ~ W) T RepoT

Resource Breakdown

=

)
s[splooas

0
16:58 18:58 1700 1702 17:04 17:08 17:08 1740 17:42 1744 17:48 17:18 17:20 17:22 17:24 17:26 17:28 17:30 17:32 17:34 17:36 1738 1740 1742 1744 1746 1748 1750 1752 1754

M Lock Wait

SR o
Powered by S@L

T view as PO)

Top Wait Event;

100.00%

B SELECT [customer_id], Sum{amoun Overview Blocking History Activity Highlights

B, Insert Into #ResourceDB Select Dist
S‘%‘L SELECT TOP (@RowLimit) CONVERT
E_ﬁ-'L Select Distinct A2.request_session_i
fﬁl insert into #temp_trace select top 1
B, Select Top 1 @0BID = B.[dbid] , @
insert into #temp_trace select top 1
E_ﬁ“l_ select top 100 Databaselame, Filen.
é:ﬁ“l_ (PO bigint,@P1 int,@P2 int,@P3 n "

iFﬁ'L *p_readerrorlog
E_ﬁ-'L ¥p_instance_regread

3§ SELECT top (@P0) t2.5pid, t2.login_|

Active Time

16:58 16:58 17:00 17:02 17:04 17:06 17:08 17:10

Workload related Metrics

O select Metric [ View SQL Text ;% Analyze Plan

g_ﬁ Select @DBName As DBName , DB_| Average SQL Response Time
355, DROP TABLE #Q3_sysfiles CPU Usage
E_ﬁ“l_ select create_time from sys.dm_xe_ Executions
5 TSQL Batches Lock Update
B[ Databases Lock Wait
Programs Logical Reads
& Users Raow count

Ij Client Machines
Iﬁ Context Infos

Wait Time Percent

17:42 17:14 1746 17:18 17:20 17:22 17:24 17:268 17:28 17:30 17:32 1734 1736 1738 1740

Sum of all the active waits and cpu usage, equal to the
session total activity within the current interval.

>

5yspunaas

0
17:42 1744 1746 1748 1750 1752 1754

Workload
CPU
Workload
Lock
Lock

1o
Workload
Workload

Resource

| Search

Total




SQL Optimizer

Find SQL  Scan SQL  Manage Plan Guides

nnection | Cptio

S5 JANISCLIENT\MSSQLSERVERD1 (IMDEMO\janis)  DOT

= <Default= |z ¥y Cust

# B-AVY-W (m-Db -

Iternative Details * 1| Schema Information

B =DM | P summary

[ optimize for Cursor  Settings Temp Tables [Empty] Object Used in SQL
UPDATE [dbo] . [BANK] DOT. dbo.bank
SET [BANK_NAME] = LTRIM(RTRIM (BANK NAME))
FROM BANK

WHERE [BANK CODE] + ''
AND [BANK_CODE]

'#+ Removed by Foglight *4'
*#* Removed by Foglight **'

Summary Details

Table Name  Table Owner Type Created Datetime Cardinality Pages
bank dbo user table  7/23/2024 2:52:37PM 7764288 739%
< > | ExecutionPlan SQL Information Execution Statistics | Schema Information | Cursor Settings and Bind Variables

@) 0 faster found L4 €hange Inteligence Level for Index

(19 not tested)
Show faster alternatives only

General

[# ScenarioMame PlanC.. + Executions Record Count  Status UK Execution Hlapsed Time ~ Test Run Label

& [# orgnal 0.0165715 2 0 00:00:00.000 I 12:41:12PM
» & Am 0.0165722 2 0 00:00:00.000 12:41:12PM

o A 0.0165727 2 0 00:00:00.000 12:41:12PM

® A 0.0165727 2 0 00:00:00.000 12:41:12PM

Total 138 Selected 1

Execution Statistics

Execution Elapsed Time:
00:00:00.000
00:00:00.000
00:00:00.000
00

:00.000

Total Elapsed Time
00:00:00.000
00:00:00.000
00:00:00.000
00:00:00.000

@ Index 28 User Alternative 4% Test Run - All

Response Time

00:00:00.001

00:00:00.000

00:00:00.000

00z

:00.000

Execution CPUTime  Logical Reads
00:00:00.000
00:00:00.000
00:00:00.015
00:

:00.000

Wow oW W

Physical Reads

o o oo

Scans

e m o

Read-Ahead Reads

o o oo

Comple Elapsed Time
00:00:00.000
00:00:00.000
00:00:00.000
00:

100,000

Compile CPU Time
00:00:00.000
00:00:00.000
00:00:00.000
00:

100,000

Buffers Received

LR

Bytes Received

18,501 2
22,107 [E
22,455

24,783 3




SOL Optimizer

Optimize Indexes  Find SQL

Scan SQL  Manage Plan Guides

1 SQL Rewrite 1 ¥

5QL Rewrite

¥ | Connection | Gptions

Help

[® | Wl &5 JANISCLIENT\MSSOLSERVERD1 (IMDEMO\janis)  DOT = <Defaut> =z ¥y Custom 4

Alternatives : -1

General Execution Statistics

[% ScenarioMame <+ PlanCost Executions Record Count  Status s Execution Elapsed Tme  TestRunLabel Execution Elapsed Tine  TotslElapsed Time  ResponseTime  Execution CPUTme  LogicalReads PhysicalReads  5cans  Read-AheadReads  Compile Elapsed Time  Compile CPUTime  BuffersReceived  Bytes Received

(/] [ original 0.0165715 2 [1} 00:00:00,000 [ 12:41:12PM 00:00:00.000 000 00:00:00.000 %  00:00:00.001  00:00:00.000 100 30 ol [1} O 00:00:00.000 [0 00:00:00.000 4 18,501 -
3 o Alt4 0.0165722 2 a 00:00:00.000 12:41:12PM 00:00:00.000 00:00:00.000 3 a 1 0 00:00:00.000 00:00:00.000 4 22,107

o Alt3 111.9610... 2 0 00:00:02.094 12:41:12PM 00:00:02.094 00:00:02.094 00:00:02.045 00:00:07.891 73,996 0 5 0 00:00:00.000 00:00:00.000 8 50,349

0 Alt2 114.7170 2 L] 00:00:00.695 12:41:12PM 00:00:00.695 00:00:00.695 00:00:00.653 00:00:02.593 73,99 L] 5 0 00:00:00.000 00:00:00.000 4 19,752 EI

o Altl 24.63000... 2 0 00:00:00.335 12:41:12PM 00:00:00.335 00:00:00.335 00:00:00.326 00:00:01.313 24,212 0 5 0 00:00:00.000 00:00:00.000 6 33,459 J5

“p Layout: 541 and Plan (Left-Right) 58 Swap Panes Maximize
[ o PlojojolollEE M ojojo]o]
UPDATE [dbo] . [BANK] UPDATE [dbo] . [BANK]
SET [BANK NAME] = LTRIM(RTRIM (BANK_NAME)) SET [BANK NAME] = LTRIM(RTRIM(BANK_NAME))
FRCM BANK FROM BANE
> WHERE [BANK_CODE][= #** Removed by Foglight **' WHERE [BANK_CODE][% ## 55 '** Removed by Foglight **'
‘ BND [BANK CODE] <= '** Removed by Foglight **'
U‘g’ma\ Han\[amauna.\ ||_[’ﬁ°.scmal Man\[mum\ ‘
Plan Actrows  Estrows A/ERow..  Estcost | @ Plan Actrows  Estrows AfERow..  Estcost 3
st awg row size: 9; Est executions: 1; N = Lt avy 1um sizc, T, LaL SATLUUUIS, 1 R =
4l %Cnmputes-alar 1.00 0,00000C ED 4 -1 Hested Loops [ Inner Join 0 100  -100.0%  0.000004 Ej
Est cost %: 0,00; Est subtree cost: 0.006570; Est subtree cost %: 39.65; Act executions: 1;
Est 10 cost: 0,000000; Est CRU cost: 0,000000; = Est cost %: 0.03; Est subtree cost: 0.006571; Est subtree cost %: 39.55; =
Est avg row size: 44; Est exeautions: 1; & Est1/0 cost: 0.000000; Est CPU cost: 0,000004; &
3 (531 Nested Loops / Inner Join 0 A TS OO Est avg row size: 44; Est executions: 1;
Act executions: 1; =) 2 (- [ Compute Scalar 1.00 0.000001 =3
Est cost %: 0.03; Est subtree cost: 0,006570; Est subtree cost %: 39.65; Est cost %: ‘0‘00; Est Sflhﬂee cost: 0:003284; Eft subtree cost %: 19.81;
EstI/O cost: 0.000000; Est CPU cost: 0,000004; Est1/0 cost: 0.000000; Est CPU cost: 0.000001;
Est awg row size: 44; Est executions: 1; Est avg row size: 15; Est executions: 1;
1 @ Index Seek [DOT].[dbo].[bank].[pk_bank2] 0 100 -100.0%  0.00328: 1 '~[JeIndex Seek [DOT].[dbo].[bank].[pk_bank2] 0 1.00  -100.0%  0.003283
Act executions: 1 Act executions: 1;
Est cost %: 19.81; Est subtree cost: 0.003233; Est subtree cost %: 19.81; Est cost %: 19.81; Est subtree cost: 0.003283; Est subtree cost %: 19.81;
Est 1/O cost: 0.003125; Est CPU cost: 0,000158; Est1/O cost: 0.003125; Est CPU cost: 0.000158;
Est avg row size: 15; Est executions: 1; Est avg row size: 25; Est executions: 1;
2 - [ESIRID Lookup [DOT].[dbo].[bank] 0 100 -100.0%  0.00328% v 3 RID Lookup [DOT].[dbe].[bank] 0 100 -100.0%  0.003283
‘Act executions: 0;
< > e _ Estcost%:19.8LEstsublree cost: 0.00328%: Estsublreecostwl98L  Mleg
Step 6 {f Rows were updated by the UPDATE statement. X| ,  Step7 {f Rows were updated by the UPDATE statement. ,

Total 138 Selected 1




Change Heap to Clustered Index

FHCREATE TABLE [dbo].[bank](
[bank_code] [varchar](2@),

[bank_name] [warchar](5@) NULL,
[address] [warchar](5@&) NULL,
[state] [varchar](2) nuLL,

[zip] [warchar](l@) NULL,
7/24/24, 8:09 PM » | Cache Collected | Dx0600070086d9220d20db61036b010000010000... Generate Openiin
Date Tipe Phan Handle CONSTRAINT [PK__ BANK] PRIMARY KEY CLUSTERED Plan SSM5
([bank_code])

) JON [PRIMARY]
Statement Plan Analysis r
UPDATE [dbol.[BANK] SET [BANK_NAME] = LTRIM(RTRIM(BANK_NAME)) FROM Total cost: 0.0165715 | Total 1/0 cost: D.o62500 | Total CPU cost: 0.00z215 insert into bank select * from bank_old;
BANK WHERE [BANK_CODE] = "= Removed by Foglight =*'
an Details Operator Analysis Object Analysis
‘ Search
Operator Object Operator Cost Subtree Cost Rows Arguments
B efo r‘e & Table Update {Update) dbe.bank [ | 60.35 o 0.0185715 1| [DOT].[dbo].[bank].[bank_name] = [Expri003] -
B Compute Scalar 0.00 g, 0.0065705 1
B Hested Loops (Inner Join) 0.03 0.0055704 0.00¢ 0000042 1
Index Sesk dbe.bank.pk_bank2 [ | 19.81 5 0.0032831 0.0031250 0,0001581 1
RID Lockup dbe.bank [ | 19.81 5, 0.0032831 0.0031250 0.0001581 1
7[/24/24, 8:04 PM v | Cache Collected | 0x060007004ad3961f5049da446b010000010000... Generate Open in
Dete e Plan Handle Plan SSMS

Statement Plan Analysis
UPDATE [dbo].[BANK] SET [BANK_NAME] = LTRIM{RTRIM(BANK_NAME)) FROM Total cost: 0.0:32842 | Total 10 cost: 0.0100k0 | Total CPU cost: 0.010010
BANK WHERE [BANK_CODE] = "** Removed by Foglight ==
Plan Details Operator Analysis Object Analysis
Afte r Operator Object Operator Cost Subtres Cost CPU Cost Rows Arguments
Clustered Index Update (Update) dbo.bank.PK__BANK [ | 100.00 o 00132842 1 [DOT].[dbo].[bank].[bank_name] = [Expri002]




Create Reusable Stored P

rocedure

M Databases > Overview > SQLPI

OLANZSCLZENT-MSSQLSERVER-CI]_-I 3 Overview @ SQLPI Memory ~ Activity » Databases » Services~ HADR~ Logs~ Configuration User-defined -

Thursday, Jul 25, 2024 05:00:08 PM - Now 1 hour ~ @0

Repg

N o3

CPU IO  Memory  Network Lock Latch Log CLR  Remote Provider ~ XTP  Other Powered by S@L]
CREATE PROCEDURE bank_name_upd
Performance Tree Tops: 25w | History | Advanced Analytics @bc varchar(2@) £ view as f]
=) TERDTR =D Dimension Fifter: Instance View UPDATE [dbo].[BANK] SET [BANK_NAME] = LTRIM(RTRIM(BANK_NAME))
SFEI SQL Statements FROM BANK
E TSQL Batches Resource Consumption WHERE bank_code = (@bc; Top Wait Ever|
= go
Q_ﬂ' Databases Baseline | Breakdown Resource Breakdown
[Z=] Programs
B Users 4 W CPU Usage Bk -
H
2] Client Machines 2 M Log Wait 12.67%
28
Iﬁ Context Infos & W CPU Wait 128%
Command Types W Latch Wait 112%
; 1701 1704 AT07  A7A0 4743 A7A6 1748 1722 1725 1728 1731 1734 1737 0740 1743 1748 1740 17H2 1755 1758
B Sessions
B 57 Locked Objects
Objects 1/0 Overview Blocking History Activity Highlights
Files
P Active Time
9 Disks Sum of all the active waits and cpu usage, equal to the
4 session total activity within the current interval.
w
z
23
22
o
B
0
ITO1 AT:4 AT ATAD I7A3 0 ATA6 ATA9 1722 AT:25 T8 ATE1 T34 U737 17400 1743 1748 1748 17H2 1755 1758

Workload related Metrics

O Select Metric 4] Compare

Metric o
Active Time
Average SQL Response Time
Batches Rate
CPU Usage
Executions
Logins Rate
WWait Time Percent

Resource
Workload

Workload
Workload
CPU

Workload
Workload
Workload

| Search

Total

3,750.87 ~
<00
186
3,12837
175,548.00
0.02
1660




Comparison of Changes = Improvement

Heap to Clustered Index (on bank_code)

Change query from passing literals to parameters
— With cached stored procedure

TTRETET T ST

Comparison Parameters

[ Mediy

Compared To

Time Range: 07/24/24 05:59 PM - 07/24/24 06:15 PM

Instance ; JANISCLIENT-MSSQLSERVERD1

Workload

—

\/

[ 1 Max: 053] Avg: 053] Min: 0.5 Max: 271 | Avg: 221 | Min: 221 ]

105%

211 %

) View as PDF




Another SQL Optimizer Example

Who registered yesterday for SQL Tuning?

SELECT s.fname, s.Iname, r.signup_date
FROM student s

INNER JOIN registration r ON s.student_id =r.student_id

INNER JOIN class ¢ ONr.class_id =c.class_id
WHERE c.name ='SQL TUNING'

AND r.signup_date BETWEEN :beg_date AND :beg_date
AND r.cancelled = ‘N*

Execution Stats —3,050,570 Logical Reads
Execution Time — Approx. 2 seconds
Wait Type — ASYNC_NETWORK_10

10 Minute Time slice

Overview | Blocking History | Activity Highihts |

Bverage SQL Response Time

16:11 16:12 16:13 16:14

16:15 16216 16:17

16:18

Warkload related Metrics

v 5elect Metric \ O wiew 5L Text %, analyze Plan = TuneSQL = Compare
= =

SOL Text

Logical Reads

twiait Time Percent

3,050,570.00
8130

Metric = Total SELECT s.fname, s.1lname, r.signup_date
Active Time a0i.ra FROM student =
. INMER. JOIN registration r

Average SOl Response Time 173 : .

9 5 i OM s.student_id = r.student_id
CPU Usage 18G62 INNER JOIN class ¢
CPU Wit 2693 ON r.class_id = c.class_id
Exeutions 20 WHERE c.name = 'SHL TUNING

AHD r.signup date EETWEEN @beg date AND @beg date + 1
AND r.cancelled = "N’

Top \Wait Events

Resource: | Al \Waik Events ¥

Cateqory Event Marne
Tetwork v ait ASYNC_NETWORK_IO
CPL W it S05_SCHEDULER _VIELD
I/ Witait PAGEIOLATCH_SH
Mermary Waik MEMORY_ALLOCATION_EXT
Mermary Wi aik RESERNVED_MEMORY_ALLOCATION _ERT

% of Total Wait Time

7785
2,99
1.19
036
0.o7

Waik Tirme -
70204

26,93
1077
3zl
053




Sqgl Optimizer Indexes .011 to .001

=

Sa|qeLIEA puig pue sBURSS oSN

= [ | _jclasswithoutids

| SQtRewrte ["soverss | (B | (B0

G5100010(3)  test

Foad Wostd

= cDefal> @ Mgz fa2

(Click. Optimize ko start)
Show ll alternatives

General Execution Statistics
[* stenarioMame FlanCost Executions Record Count  Status U Execution Elapsed Tine  TestRunLabel  Exscution Elspsed Time  Total Elspsed Time  Responss Time  Execution CPUTime  LogicslReads  PhysicalReads  Scans  Read-ahead Reads

3 9 @ Original 0.6506120 2 20 00:00:00.011 B 1:35:19 PM 00:00:00.011 00:00:00.011 00:00:00.013 00:00:00.018 477 0 2 L]
o Index1 0.2182100 2 20 0:00:00.006 1:35:19 PM 00:00:00.006 00:00:00.006 00:00:00.006 00:00:00. 000 a7 0 2 o
@ ¥ mdexz 0,0557958 z 20 00:00:00.001 | 1:35:19 PM 00:00:00.001 00:00:00.001  00:00:00.004 00:00:00.000 61 0 3 o
(] Index3 0,5868010 z 20 00:00:00.010 1:35:19 PM 00:00:00.010 00:00:00.010  00:00:00,013 00:00:00,000 425 0 2 o
] Indexs 0.0956162 z 20 00:00:00.001 1:35:19 PM 00:00:00.001 00:00:00.001  00:00:00.004 00:00:00.000 121 0 3 o
9 Indexé 0.2077420 z 20 00:00:00.004 1:35:19PM 00:00:00,004 00:00:00.004 00:00:00.006 00:00:00, 000 a4 0 z Ll
9 Index7 0.0453280 2 20 00:00:00,001 1:35:19PM 00:00:00,001 00:00:00.001  00:00:00.003 00:00:00, 000 48 0 3 Ll
o Indexd 0.0851484 2 20 00:00:00. 001 1:35:19 PM 00:00:00.001 00:00:00.001 00:00:00.004 00:00:00. 000 106 0 3 o

Compile Elapsed Time
00:00:00.,000
00:00:00.000
00:00:00,000
00:00:00,000
00:00:00.000
00:00:00.,000
00:00:00.,000
00:00:00.000

Compile CPU Time
00:00:00,000
00:00:00,000
00:00:00,000
00:00:00,000
00:00:00.000
00:00:00,000
00:00:00,000
00:00:00,000

Buffiers Received

R LA

#B-AYVY-RIm-B - ¥ v

g€ . .

£ Alternative Details sicssossisiisscsssssssiisins P——

: D o PEo[o0)

5

@ |[C] optimize for Cursor  Settings ernp Tables [Empty]

3

% [SELECT s.fname,

g

E 5. Llname,

m r.signup_date

g FROM student s

& INNEE JOIN registration r

E

s ON =.student_id - r.student_id

=3 INHER JOIN class c

7 ON r.class_id = c.class_id

| WHERE c.name = 8ol neme

= IND r.signup_date BETUEEN Bheg_date and Bhbeg date + 1

3 LD r.cancelled = (M

Fl

3

g

5

o

i

=

=)

S

o

T ptternatives Y
/By Mot optimized T indexp [—  Index 73, User Alternstive 2% Test Run - All

Bytes Received
5,147
34,311
30,111
35,489
40,069
34,391
0,185
40,147




Sqgl Optimizer Indexes .011 to .001

ulg

In

7 = [ [ class without idx

SOL Rewrite ‘ 95100010 (s8)  test = <Defauts  x Mg2 fy2
#E-AIYVY-W B - B v
g la Dl £t e0 8ttt £ 11 85 8 £ 86 28 1 5 8L 8 0t 1 La
Y Sololo[o)
E
g Optimize For Cursor - Settings ‘smp Tables [Empty]
=2
& [ soLTest | VrtualIndexes | Index Scrigt |
= = , Please make connection to gt an updated table list,
| [Rename | [= [ clear A gst an e
i
£ | OPT_SX_IDN_4D2ACSE2LADDET3 = Tables [ Columns Indexed Columns
£l tration registration - > dassid Ascending |~ T
e enld P cancelled  Ascending
& Connect to view column ate scend R
& signup_date  Ascending
w
P
Ey
E]
i
s Include Columns
3 b4
g
g
o
5
Index Type
UNILE CLUSTERED
Advanced Options, .

/b Mot optimized
(Click Optimize to start)
Show Faster alternatives only

SapELI=; PUE PU SBURSG J0SIT)

General
[#  Scenario Mame  Plan Cost
& A 07935320
& A 0,6281010
& A 0,5185790
®  Indext 0.2182100
» & W ndee 0,0557953
(/] Index3 0.5866010
@ Indexs 0.6401440
®  Indes 0.0956162
(/] Indexé 0.2077420
&  Indexr 0,0453280
®  Indexs 0.5763330
&  Indexs 0,0851484

T Indexy [fr—

@ Index 73, User Alternative 2% Test Run - All

Execution Statistics

Executions  Record Count  Status % Execution Elapsed Time  Test Run Label  Execution Elapsed Time
2 20 00:00:00.019 1:35:19 P 00:00:00.013
H o0 00:00:00,011 1:35:19 PM 00:00:00,011
H ) 00:00:00.026 135119 P 00:00:00,026
2 20 00:00:00.006
2 Eirl 00:00:00.001 |
2 far} 00:00:00.010 1:35:19 P
2 20 00:00:00.012 135119 PM 00:00:00.012
H 0 00:00:00.001 1:35:19 P 00:00:00.001
2 par} 00:00:00,004
H al 00:00:00.001
2 20 00:00:00.011 1:35:19 P 00:00:00.011
H o0 00:00:00,001 1:35:19 PM 00:00:00,001

Total Elapsed Time
00:00:00.013
00:00:00.011
00:00:00,026
00:00:00,006

00
00:00:00,010

:00.001

00:00:00,012
00:00:00.001
00:00:00,004
00:00:00,001
00:00:00.0L1
00:00:00,001

Response Time
00:00:00.021
00:00:00,013
00:00:00,028

00:00:00,013

00:00:00,015
00:00:00.004
on;
00:00:00.003

100,006

00:00:00.014
00:00:00,004

Execution CPU Time  Logical Reads  Physical Reads  Scans  Read-pheadReads  Compile Elapsed Time  Compile <PU Time
00:00:00.031 a4 o 3 0 00:00:00.000 00:00:00.000
00:00:00.016 477 o 2 0 00:00:00.000 00:00:00.000

579 0 3 0

97 0 2 0

00:00:00.000 61 ] 3 0
00:00:00.000 425 0 H 0 00:00:00.000 00:00:00.000
00:00:00.016 464 0 2 0 00:00:00.000 00:00:00.000
00:00:00.000 121 o 3 0 00:00:00.000 00:00:00.000

84 0 2 0

48 0 3 0

41z o 2 0
00:00:00.000 108 o 3 0 00:00:00.000 00:00:00.000

Buffers Received

B R IR R

Bytes Received
36,041
42,807
43,693
34,311

30,111
35,489
35,065
40,089
34,391
30,185
35,565
40,147




Improvement?

4x faster, 3x throughput

B0z9 % 0.34 %

[? Total Changes

Workload
- —
B Max: 029 Awg 0.29] Ming 029 Max: 024 | Avg: 034 ] Ming 024

Zomparison
Statistics 1
Active Time {seconds) 208 [ 305
Average SQL Response Time (seconds) 1.3 [ | 5.2
CPU Usage (seconds) 16 I 8.3
Executions (executions) 160 | 59
Logical R.eads {operations) 269,331 I 156,526

S W |

Accounts

Dakabase Configuration
Database Chjects
Execution Plan

Master Configuration
Syskem Configuration
User Defined

] Wi

o o o o o o o




Summary

Focus on the queries that impact performance the most
— Query Insights

Review baselines & changes
— Utilize compare & change tracking features

Review key metrics & query execution plans
— Response time, executions, logical_reads & row_counts

Use wait types to identify bottlenecks
— They give clues to best tuning approach

Determine if it’s a poorly written query or database design flaw

Consider tuning with SQL Optimizer



More Performance Tuning Help...

Resources Blogs Forums & & Q &

( .) U e St Products Solutions Support & Services

The Zombie Survival Guide to

Database Performance Tuning

for minutes — then hours — and watching your day vanish and feeling your brain turn
to mush?

Nobody wants you to be a database zombie.

That’s why we've pulled together a few decades of our experience in improving

database performance to bring you this guide. You'll find six steps on database tuning,

with plenty for both newbies and old hands to latch onto and learn from. We've also
included a section with variations for Microsoft SQL Server, Oracle Database, MySQL
and PostgreSQL.

Zombie Survival Guide

You know that feeling of banging your head against a SQL query or an entire database

Partners About m Request Pricing

Download Your Free
E-book

Business Email

Download E-book

By downloading, you are registering to receive marketing
email from us. To opt-out, follow steps described in our
Privacy Policy.

reCAPTCHA protects this site. See Google's Privacy Policy and


Zombie%20Survival%20Guide

Thank You

Register Today!
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