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NAV/SQL Performance Optimization:

Automatic Block and Deadlock Detection
Abstract:

Blocking and Deadlocking unfortunately are major problems with NAV & SQL Server:

Too long response times, timeouts and killed processes can dramatically slow down the user’s daily work. But
as blocking conflicts are — besides the program code - a matter of workflow, timing and probability it is hardly
possible to predict those issues during development. So blocks & deadlocks are mostly to be encountered in
real life scenarios, hence, it is crucial to quickly implement appropriate solutions.

The first step in solving these issues is to thoroughly measure and investigate them - to identify, quantify and
qualify the problems; then sufficient solutions could be developed and deployed.

This session will show how blocks & deadlocks could be efficiently tracked and analyzed with commonly
available out-of-the box features of SQL Server.

Download this presentation and script templates here:
http://dynamicsuser.net/blogs/stryk/archive/2010/05/19/decisions-spring-2010-nav-sgl-performance-blocks-and-deadlocks.aspx
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Detecting Blocks

Step 1: Create “container” table to store recorded block information
Step 2: Create procedure to gather and store block data

Step 3: Create SQL Server Agent Job for recording

Step 4: Create SQL Server Alert to trigger the recording

Step 5: Block Analysis



DECISIONS Step1: Create “container” table to store recorded block information
SPRING 2010

R Microsoft SQL Server Management Studio = ‘lﬂ}_]
Ele Edt Vew Proect Debug ook Window Communty Help
Dtewewery | BBEIE|SEdE 8,
| || e ) 8 v IBFBITWBBED|S S| EFN
_ Decisions2010_..nistrator (53)) | Decisions2010_.. néstrator (58)) Decsions2010_...nstrator (57)) | F X
Cornect~ | %) % w [ V]2 B =
= MSSISQLM(SQLS 10.0.2531 - S515QL2) @/ (c) 2010, STRYK System Improvement, Jorg Stryk T/ =
N =g ; [eee vuu.stryk.into sewy
# [ System Databases
5 (3 Dakabase Snapshots -~ Create Block-Detection Table
= | J Decisions2010
4] ) Database Diagrams USE [Decisions2010] ~- select NAV database here
&1 () Tables (ftered) Go
#] ) System Tables
Y o ssi_Blockiog | ] CREATE TABLE [dbo] .[ss1_BlockLog)
) J Yiews {
f_*" 1 Synonyms [entry no] bigint identicy conscraint [=si1_BlockLog$pk ci] primary key clustered,
& (3 Programmabiity [timestamp] datetime, 58
= j‘ ?‘""P'“m” (fikered) {db) varchar (128) collate database_default,
= 3} g:ty::mstnredptooed\ns (waitresource] varchar 128;,
é};‘ 1 g [table name] varchar (128) collate database default,
@ 03 A bk " [index_name] wvarchar (128) collate database_defaulrt,
o [start time] datetime,
& L Types -
& (3 Rules ({waiccime] biginc,
@ (3 Defauts [lastwasittype] varchar (128},
@] (3 Plan Guidss [spid] 1int,
& [ Service Broker [loginame] varchar (128 collate database default,
% [ Storage [hostname] varchar (12Z8) collate dacabase defaulr,
# 3 Security [program name] varchar (128) collate database_default,
# 1§ NAv_403 [emd] nvarchar (max) collate database defaulc,
& | J NAv_SOL [query_plan] xml,
CRE B3 [status] varchar(128) collate database_default,
# [ Security {cpu)] bigint, b/
@ (3 Repheation =
# _ﬁSQt.Suwm Command(s) compleved successtully. d
¥
K| »
< | 3] | @ Query executed successfuly. | 5515012008 (10.0 5P1) | SSISQL200B|Administrat..., | Dedisions2010 | 00:00:00 | 0 rows
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SPRING 2010

B Microsoft SQL Server Management Studio

fle Edt Yew Project Qebug Jools Window Communty Help
‘el ewouery | |SH DD S HA R
(maf dl tewcse ) m IR EIHBDBDIZSFEF|NHE
/ Wm,.-.;mmmﬁ) _/ Decisions2010_..nistrator (58)) | Dedslons2010_,..nistrator (57)) | F X
Covect~ | % % w [V]E) 3 / ) =
. o /2 c) 2010, STRYK Syaster Improvement, Jérg Stryk eew —
B 1B SSISQL2008(SQ Server 10.0.2531 - ssisqua | 77 77 s NG B
=1 [ Databases \‘ % K.
. System Databases
;gwmm -- Create Block-Derection Procedure
= | J Decisions2010
® [ Database Diagrams USE [Decisions2010] ~~ select NAV database here
= [ Tables (fikered) GO L
= 3 System Tables
@ ] dbo.ssi_Bioddog =] CREATE PROCEDURE [dbo] .[s=1_blockdetection]
& 3 Synonyms {5} BEGIN
sS@a ftogrammb&y
c uftuedﬁm(ft«od) set nocount on
gg” set statistics 1o off
[[fgbatl o EE if exists (select " from sys.dm _exec _requests vhere [blocking session_id] <> 0) begin
WTDAS b % =) insert into [s=i_BlockLog)
E,: (L4 Types ([raimestamp], [db], [vaitresource], [table name] [index name], [start time], [vaitrtime
= (4 Rules [2pid], [loginame] , [hostnawe] , [program name] , [cnd] , [qusry plan] . [status], [cpul. [
& (3 Defauks [blocked by]. [loginame 2). [hostname 2], [program name 2], [cwd 2], [query_plan 2], [
& [ Plan Guides select getdate(),
# 4 Servie Broker [db] = db name (sl.[database_ id]),
& [ Storage [waitresource] = ltraim(rtrim(sl.[wait_resource])],
@ ) Securky [table_name] » object name(sl.rsc objid),
& | Nav_403 findey namel = a1 fname) _I:J
@ [ nav_so1 < | 2
® |y sst 3 Messages |
23 Securky b COM(s) coupleted successfully. _:j
# () Replcation
& [ Management
# JH SQU Server Agent v
I _Jj
< | 3| | Query executed successfully. SSI5QL2008 (10.0 5P1) | SSISQL2008\Administrat... | Decisons2010 | 00:00:00 | O rows
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Step 3:  Create SQL Server Agent Job for recording

B Microsoft SQL Server Management Studio ‘-‘w}“
Ele Edt Yew Projsct Qebug Jools Window Communty Help
‘e tewQuery | Ly |t D 5|5 |5 W &g
(ol Sl tewcte ) M v ISR E|II" R BED| =S |RE|A
_ Decisions2010_..istrator (57)) | Deciions2010_..restrator (56)) | Decisions2010_...istratoe (55)) | BaX:
et | B % w (V]2 S =
S | Decisions2010 B S /***  (¢) 2010, STRYK Syastem Improvement, Jérg Stryk eev/ —
@ [ Dotabase Disgrams {/'" www,.stryk, info ree/
= [ Tables (Fitered)
@ [ Syztem Tables -- Create Block-Derection Job
@ I dbo.ssi_Bloddog
@ [ Views USE [msdb)
# [ Synonyms GO
= L Programmabdity
[= [ Stored Procedures (fitered) = BEGIN TRANSACTION
@ [ 3 Sysem Stored Procedur DECLARE @ReturnCode INT
# &) dbo.ssi_blockdetection SELECT @ReturnCode = O
& (3 Functions DECLARE @3jobId BINARY (16) —
L:: (33 Database Triggers £ EXEC BReturnCode * madb.dbo.sp _add_job 83job_name~N'391: Block Detection',
'“; ',;i Assembles fenabled-1,
® ‘J‘::s fdescription=N'Automacic Block-Detection by STRYK System Improvement, htup://ww
gg;‘m - fowner_login_nawe-N‘sa', @job_id - @jobId CUTPUT
& (3 Plan Guides IF (REERROR <> 0 OF BReturnCode <> 0) GOTO QuirVithRollback
@ [ Service Broker [:) EXEC BReturnCode = msdb.dbo.sp add jobstep 8job_id=BjobId, @step name>N'blockdetection’
@ [ Sorage Bstep id-1,
& [ Securky fcmdexec_success_code-0,
@ | Nav_403 fon_success_action-1,
@ | NAv_S01 Bon_fail action=2,
& | st Asubsyscten N'TSOL',
& ) Securky Recommand~N' EXECUTE ss31_blockdetection',
& [ Server Objects
& 3 Replcation - Bdatabase name=N'Decisions2010' -- select NAV dacabase here
& J Management p
& 3 SQL Server Agent o | _’I—I
= [ Jobs
ssi: sock Detection | 3 Messages |
syspolicy_purge_history Comnand{s) completed successfully. =]
] ob Activity Mordor - =
s A o
1 ) Operators =

<] |

D Quary executed successfully,

| 5515012008 (10.0 5P1) | SSISQL200BIAdministrat.., | msdb | 00:00:00 | O rows
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E.. Microsoft SQL Server Management Studio

Step 4: Create SQL Server Alert to trigger the recording

3 R ||

oot~ | % % u [V|E) 3

! Exeo

Fle ER Vew Projct Debug Took Window Communty Help
P dNewouery |y DD S HS R

e b B v iR E|II"S DRA|E S |EEA

= [ Tables (fitered)
# ) System Tobles
@ ] dbo.ssi_Blockiog
= Views
@) L Syncayms
= ) Programmabity

# (3 Functions
) ) Database Triggers
® [ Assemblies
@« [ Types
@ ([ Rules
@ (4 Defaults
@ [ Plan Guides
# ) Service Broker
& ] SRorage
& [ Securky
& | Nav_s03
@ | J Nav_so1
# |y sst
# [ Security
4 [ Server Objects
# (3 Replcation
& [ Management
= [T SQU Server Agent
= (3 Jobs
| SSI: Block Detection
syspolcy_purge_history
€ Job Activity Morior
= ) Alerts
% 551 Biod Detection |
# ) Operators
& [ Proxies
< |

= (3 Stored Procedures (fitered)
# [ System Stored Procedur
# {4 dbo.ssi_blockdetection

5

'Decisions2010_..istrator (56))* | Decisons2010_...istrator (55) Object Explorer Detalls | - X
L-- Create Block-Detection Alert =
USE msdb
GO
[ declare Rinstance varchar (128), f@perfcon varchar (256
ﬁ}lt fRzervicename =~ ‘'NS3QLSERVER' -~ Standard-Instance
set @instance = 'SQLServer'
else -- Named Instance
- set Binscance ~ 'NMSSQL§' + @@secvicenwame
set @perfcon = Qinsctance + N':General Statistics|Processesa blocked||>|0'
[ EXEC sp add alerc @name=N'SSI: Block Detection',
Bnmessage_1d-0,
@=everity=0,
@enabled=1,
Bdelav_petveen_:esponses=10. -- 10 seconds:; requires Reglstry change T
Binclude_event_description_in-0,
@performance_condition- @perfcon,
“ @Job_name=N'SSI: Block Derection'

GO

USE master
GO
[ EXEC xp_instance regurite N'HKEY_LOCAL MACHINE',
N' SOFTVARE\ Nicrosoft) NS5QLServer\ SQLServerigent ',
N'PerformanceSamplingInterval', REG_DWORD, 10 -~ 10 =econds

<
3 Message: |
2l
(0 row(s) atfected) -
'l

L]
D Query executed successiully. | 5515012008 (10,0 5P1) | SSISQL2008\Administra®.... | master | 00:00:00 | 0 rows

o
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Detecting Blocks

How it works ...

Whenever a process gets blocked the Performance Counter “SQL Server: General Statistics — Processes

blocked” will count them.

If this number raises above the value 0 (zero) the Alert “SSI: Block Detection” is triggered. The Alert responds
with running the Job “SSl: Block Detection” which executes the Stored Procedure “ssi_blockdetection”.

This SP collects all relevant information about the block — who is blocking whom, where, when and how - and

saves this into Table “ssi_BlockLog”.

Hence, a fully automatic and event-triggered block detection process is established!

Then the recorded data could be analyzed to determine frequent/recurring problems, affected queries and
users and much more.
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DECISIONS Step 5:

Block Analysis
SPRING 2010

Microsoft SQL Server Management Studio

i

i

USE [Decisions2010] -~ select NAV database here
GO

-~ Blocks per Resource, Blocked User and Blocking User

‘u SELECT [db],
4

=18ix
Efe Edt Yew Query Project Qebug Jooks Window Communty Help
Newauery |y | BA D DL STHA He
83 133 | Decisons2010 - teeoks b ®m v 33 @[] | DED| = S FEISL
{=|  Decisions2010_...istrator (55)) Object Explorer Detals | - X
‘L-- Investigate Blocks -:‘

3 Resuts | y Messages |

db tmestar | watresource | table_name | index_name | blocked_logn | blocking login | count | max_duation | svg duation | 4

1| Decisions2010 | 2010-030314:2500.000 KEY: 8720575341122 551 5018Sales Header  $1 User 2 Use_1 1 45888 %1
2 | Decitions2010 20100303 14:26:00000  KEY: 8720575341139, 51 5018PuchaseLine  §1 User_1 Use 2 1 24 20057
3| Deciions2010 20100309 14:27.00000 KEY 8720575341135.. 551 5018Purchase Header  §1 User 2 Uses_1 1 37654 2333
4| Decisions2010  2010-030314:2800000 KEY: 8720575341128, 551 501§Sales Line $1 User_1 User2 1 NS 631

db | time
1| Decisions2010 20100309 14:00.00.000 [ 4

query occunence |
1| (@P1in@P2 yarchaf20)ISELECT “Yenestamp”,"Document Type"No_*"Selbto Customer No_*Bilto Customer No_","Bito Name",'Bilto Name 2. | 5
2| (@P1 int.@P2 varcha20))SELECT * FROM "Decisons2010""dba"."S51 501$Puchase Header WITH (UPOLOCK, REFEATABLEREAD) WHERE .. 4
3| (@P1 it @P2 verchaf20) @P3 IISELECT * FROM "Decisions 20101 "dbo'.“$51 5018Puchase Line™ WITH (UPDLOCK, REPEATABLEREAD) WH.. 2
4| (@P1 it @P2 varcha(20).@P3 iMJSELECT * FROM "Decisions2010"."dbo" "S51 50185 ales Line" WITH (UPDLOCK. REPEATABLEREAD) WHER., 2
D Query executed successfully.

| 5515012008 (10.0 5P1) | SSISQLZ08\Administrat.... | Decisions2010 | 00:00:00 | 1 rows
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Detecting Deadlocks

Step 1: Create SQL Profiler Trace for Deadlocks
Step 2: Create SQL Server Agent Job to start trace
Step 3: Extract “Deadlock Graphs”

Step 4: Deadlock Analysis
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Trace Properties

DECISIONS Step1: Create SQL Profiler Trace for Deadlocks

General Events Selection | Events Extraction Settings |

Review selacted events and event columns to trace. To see a complete kist, select the "Show all events” and "Show all columns” options.

Events | SPID_| TextData | StartTime | LognName |
=0 Locks
¥ Deadlock graph v v v v
~Locks
nx%ﬂosmdmstwmwmabckkmed,mebd,m,uhsmmm [T Show all events
ormed on it, e
P I~ Bhow a oo
—No data column selected.

o e

Help




DeCISIONS
SPRING 2010

r-f Microsoft SQL Server Management Studio

Fle Edt Vew Project Debup
Dtewouey | [R50 |5 H

| Sl teee ) 8 v IPREITCRDED S | FFEN

Connect~ | M %l m ¥ 3] 5 '

=1

SSISQL2008 (SQU Server 10.0.2531 -

= [ Databases

(URCHCRORO)

§

55

Step 2:

Jooks ‘Window Communty Help

Create SQL Server Agent Job to start trace

~ Dedsions2010_,, istrator (55)) l’ mm_,-.-mmiﬂii ' Decisions2010_...nistrator (60)) | Object Explorer Detads | v X
) /T () 2010, STRYK System Improvement, Jorg Sctryk ree/ =
free vuw. SLEYK, info il

s

<«

/* Dace:

L. -- Create a Queue

S declare Brc inv

declare BTraceID int
set @maxfilesize = §

=
S

1t (Bzc '= 0)

-—- Set the events
declare @on bit
set fon =~ 1

-= Create Deadlock Trace

SRR A IR AR AT E AT IS TR IIIENITERSITITIERITERNSTIRRY)

/¥ Created by: SQL Server 2008 Profiler
04/19/2010 09:13:10 AM

JrTranzsassseasersatrIRTOeRRRRIIRARISRAOSRISRAORRERRSIRSRRSCRIRORSE/

decliare Bmaxfilesize bigint

Please replace the text InzertFileNamweHere,
filename prefixed by a path,
vil! be appended to the filename automatically.
rewote server to local drive,
Vrite access to your network share

exec frc = sp vrace create fTraceID oucpuc, O, N'InsercFileNamaHere',K Bmaxfilesize, NULL
goto error

[l == Client side File and Table cannot be scripted

ot 4
e/

with an appropriate

e.g., c:\NyFolder\NyTrace. The .trc extension
If you are writing fromw
please use UNC path and make sure server has

"

%/ Connected, (1/1)

| 5515012008 (10.05P1) | SSISQL200BAdministrat... | master | 00:00:00 | 0 rows

In7 cal1 chi NS
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Extract “Deadlock Graphs”
SPRING 2010

‘: SQL Server Profiler - [D:\ssi_DeadlockTrace_20100419_095141.trc) M

A NewTraxe.., cuhu’ 6];1@“;‘3]]!;]@@“)
j. Close Culery  [edDa |.LognName | SPID_| StaetTime |
; 2010-04-19 09:44:17...
i = @S lgeadlock-115t>  <deadlock victime... sa |24 2010-04-19 09:50:17...
Save fs L tdeadlock~11st> <deadlock victime,.. 5a 22 2010-04-19 09:50:44,..
Broperties... deadlock-11st>  <deadlock victime... sa 17 2010-04-19 09:51:17...
Templstes » 2010-04-19 09:51:41...
Run Teace
Paise Trace
SLop Trace
BT 5ot 115 Oefnton |

Extract Tesnest SO EVRts..

Exit ‘Extract SQL Server Analysis Services Everks P Eeirach Showpian Events,

Ky Lock

HoBt 1D 72057504 112245760
Hegquest Mode: U Sssockaed obid: T205TSMA 112245760 | X
A e 51 Twmer-sode; X

Servet procoss 1. S6
Server batch Id: 0
Execuson corosxt id: 0
Deadiock priodty; 0
Log Used: 256
Owre i 51105
Trannction deacrpior: (xtMesicdd b0

~Ontir Mode: X Wy Lock

Mot 1D J2057564 113556480
SAAOCkaoN] Ot T205TSM 113556480
Index name: §1

Done.
Extracts al Deadiock events in this trace.

In2,Coll |Rows:S
| Connections: 0
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Detecting Deadlocks

How it works ...

Using SQL Profiler a trace which records the “Locks: Deadlock Graph” event was assembled and exported as
TSQL script.

This script has been copied into a SQL Agent Job “SSI: Deadlock Trace” which starts up automatically whenever
the Agent service is started, so this job creates a persistent background trace “listening” to Deadlocks.

(some more convenient file management was added)
Hence, a fully automatic and event-triggered deadlock detection process is established!

To investigate the Deadlocks the trace has to be stopped, then the “Deadlock Graphs” could be extracted into
XDL file(s).

The XDL files contain all relevant information about the deadlock — who is blocking whom, where, when and
how —as an XML structure, hence the data could be analyzed with any utility which is capable to deal with XML
(e.g. MS Excel, etc.).



DECISIONS Step4: Deadlock Analysis
SPRING 2010

- 0O 2.4

Start Onlogen Sedentayout Formeln  Daten Uberprifen Angient Adg.dns Netvewer @ - = X

Ty o S ] (g - B B IO E 47

$ Loschan

-3
Eintugen | ; S Y o) E - Bedingte Al Tabelle Telenformatvoriagen . Sortieren  Suchen und
o P F £ U~ . A EXE IR L I %% B Fasitianon  tanmtidn'= . ElFormat= | Z* undFiltern - Aurwahlen -

Dwitchenablage (4 Schrtrant s Austichtung . P 0 Formatveragen Tellen Ueartrenten
Al ~ Quly] victim i
B A e e e e e e | € v e T p— T :
b victim b2 id b taskpriority 88l logused Sl wallresource A walttime §4 owneml 4 tunuctionname . Iaﬂtrms!advd
3 pfooessffﬂffffmem pfoccssffﬂffﬂaosemr 0 256 KEY 8.7206759!11226760(9700\121!7681) 272.5 ezux lmplicit transumon 2010—0‘—191‘09:!9.58
4 |processHffffff805e7390 processfiifffffsoserc7s o 256 KEY: 8:72057594113556480 (93007607163¢) 15315 61105 implicit_transaction 2010-04-19T09:43:51.
5 | processiifffffsn5e73%0 processtififff80se7c78 0 256 KEY: 8:72057594113556480 (930076b7163¢) 15315 61105 implicit_transaction 2010-04-19709:49:51,9
6 processtHiii805e7390
§ processffffffff805e61c0 processtfffffifa0se6ico 0 1260 KEY: 8:72057594112835584 {a7005ba94a7a) a112 68082 Implicit_transaction 2010-04-19709:50:35.6
9 processtififfffe05e61c0 processffffffisnse61c0 ] 260 KEY: 8:72057594112835584 (a7005ba%4a7a) 4112 68082 Implicit_transaction 2010-06-19‘!0950.35
10 processfiffffffe05e61c0 processbibesn o 516 KEY: 8:72057594113949696 (a300478f05bf) 5149 61105 implicit_transaction 2010-04-19709:49:51. <
11 processtffffffe05e61c0 plocowﬂbuo 0 516 KEY: 8'7205759!113909696(13004739055?) 5143 61105 Implicit_transaction m«-xm.ns:s :

12 processiffff{{{805e61c0
13 processtfffff{805e61c0

13 processfffHifs05e7558 processtfffffffsnse7sss 0 256 KEY: 8:72057594112245760 (9700d217681) 2498 71026 implicit_transaction 2010-04-19709:51:07.6
15 processffffffff805e7558 processffffffff805e7558 0 256 KEY: 8'7205759‘1122‘5760(97001’211‘7681) 2458 71026 Implicit_transaction 201C-04-19709:51:07.6
16 processHfiffifs0se7558 processfifffifsnses1co o 256 KEY: 8:720 56480 (9300760 7163¢) 8566 70982 implicit_transaction 2010-04-19T09:51:00,
17 | processfiffifffa05e7558 ptocessﬁﬂfffmlw 0 256KEY'8.7205759!113§SM(9W7607163¢) 8566 70982 implicit_transaction 2010-04-19709:51:00.8
18 processtif(fifs0se7sss ’ ] | R RS
19 | processHi{f{{{805¢7558

20

21

2

23 .

#4454 Tabellel - Tabela2  Tabebed - 2 — T———

Beret (T T e —
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Summary

With 100% on-board features of SQL Server at zero costs, by simply using
little TSQL programming, some completely automatic and convenient

processes to detect and investigate blocking and deadlocking situations could
be easily established!

The recorded data could be used as an ideal starting point for further
investigation of NAV’s C/AL code and the business processes; thus Dynamics
NAV partners and customers could proceed the troubleshooting to find and
implement appropriate solutions!
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Thanks!

Jorg A. Stryk
STRYK System Improvement
http://www.stryk.info

contact@stryk.info
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