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Lab 3: SQL Trace for Data Access

During this lab, you will run a SQL Server Profiler trace to see how the Microsoft Dynamics
NAV application creates SQL Server queries to satisfy a FIND(‘-) function.

Estimated time to complete this lab: 30 minutes.

Before You Begin

The following are prerequisites before commencing with this lab:
e Complete Module 3: Data Access.
e A Microsoft Dynamics NAV 2013 Demo environment (preferably W1)
o Install Microsoft Dynamics NAV 2013 on your local machine.
OR

o Create a VMAS machine using the Microsoft Dynamics NAV 2013 Demo
Environment template.

The steps to do this are documented in Lab 1: Setup Considerations and
Performance Tuning.

What You Will Learn
After completing this lab, you will be able to:

e Run a SQL Server Profiler trace and observe the SQL Server query which is
generated when the Microsoft Dynamics NAV application executes a FIND("-)
function.

e Understand how the TOP clause is used by SQL Server.

Scenario
You are developing a Microsoft Dynamics NAV 2013 application and using the FIND(*-)
function to retrieve results from the Microsoft Dynamics NAV database. You need to
understand how SQL Server executes the SQL query, which returns the required results at
the SQL Server level.

You are aware that the SQL Server Profiler tool can be used to observe the commands run
by SQL Server.

Microsoft®
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Exercise 1: Run SQL Trace to observe Record API behavior

1.

Start the Microsoft Dynamics NAV 2013 Developer Environment (referred to as NAV
DE throughout the document).

If you are using the Microsoft Dynamics NAV 2013 Public Beta VMAS machine
then the icon has been placed on the Windows Taskbar for convenience.

This will automatically open a connection to the default Microsoft Dynamics NAV
database.

In the NAV DE select Tools and then click Object Designer.

Import the LabCode_Data Access_Lab3CU.txt object, which will be provided by your
Instructor. This will create codeunit 50002.

After the codeunit has been imported, highlight it and press F11 to compile it.

Click Start, click All Programs, click Microsoft SQL Server 2008 R2, click
Performance Tools, and then click > SQL Server Profiler.

When the SQL Server Profiler tool has started, select File and then select New
Trace.

Connect to the SQL Server using the following parameters (See Error! Reference
source not found.):

a. Server type: Database Engine.

b. Server name: GERARDCO27 (specify your own server name here if not using
VMAS).

c. Authentication: Windows Authentication.

ald Connect to Server @

Microsoft®

2 SQL Server2008r2

-

Server ype: | Databaze Engine

Server name: GERARDCOZ2Y

Authentication: |Windu:uw3 Authentication

|I3E RARDCOZMAdmiriztrator

-

| LConnect | Cancel Help Optiohg >3

L Lef L Lo

Figure 1

© 2012 Microsoft Corporation. All rights reserved.
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8. Click Connect.

9. Select Event Selection tab (see Error! Reference source not found.) when the Trace
Properties window appears.

Trace Properties @
GEHETBII Events Selection }
Trace name:
Trace provider nare: |GEHAF|DCD2?
Trace provider type: |Microsoft SOL Server 2002 A2 VEIHON: 10.50.2500
Use the template: [Standard [detaul] ~|
[T Saveto file: |
5

o

-
™ Save to table

r 1
[~ Enable trace stop time: [2a/072mz ~| [18:41:25 =

Fun Cancel Help
Figure 2

10. When the Event Selection tab is active, clear all Events except the Stored Procedures
- RPC: Starting Event.

To see this event you will have to
a. Select Show all events check box.

b. Check Show all columns check box as indicated in Error! Reference source
not found..

Microsoft®
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M - - e —— 5
Trace Properties @

General Events Selection

Review selected events and event columns to trace. To see a complete list, gelect the "Show all events” and "Show all columns™ options.

Events | ApplicationName | ClientProcess|D | DatabaselD | DatabaseMame | EventSequence | GrouplD | Handle =
+ Server
+ Sessions
= Stored Procedures

[T RPCCutput Parameter - r r r r r

: — — — — — —
v v v v v v I

[T SP-Cachelnsert r r r r r r

[ SP:CacheMies r r r r r L.

[~ SP:CacheRemove - r r r r r

[ SP:Completed r r r r r r

I~ DDl — — — — — —
< | I 2
Eroker

Includes event classes that are produced by Service Broker. ¥ Show all gvents

[ Show all columns

ApplicationName (1 fiters) applied)
Name of the client application that crested the connection to SQL Server. This column is populated with the values passed Column Fitters.. ‘
by the application rather than the displayed name of the program =

Crganize Columns ‘

Run Cancel | Help |

L 4

Figure 3

11. Click Run at the bottom of the Trace Properties window to start the SQL Server
Profiler trace.

12. Return to the Microsoft Dynamics NAV DE environment and run codeunit 50002
(Lab3CU).

After a brief pause, the RTC will start and you will see a message like the following:

<

bicrosoft Dynamics MAY @

,'6, 261 Records Processed for RARY

Figure 4

13. Click the red Stop button to stop the SQL Server Profiler trace as indicated in Error!
Reference source not found..

4 © 2012 Microsoft Corporation. All rights reserved.
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& SQL Server Profiler - [Untitled - 2 (GERARDCO27)]
223 File Edit ‘iew Replay Too

R EE I

Mindow:  Help

5 B @ @

|
| EventClass =iData IF'erfcurr'nan-:e hAonitor i
Trace Start
ExistingConnection -- network protocol: LPC set quote... I
ExistingConnection -— network protocol: LPC  set quote... I
Existingionnection -—- network protocol: LPC set quote... I

Figure 5

14. Select Edit and then select> Find to search for the table we are interested in as
indicated in Error! Reference source not found.:

fj S0L Zerver Profiler - [Untitled - 2 (GERARDCO27)]
£22) File Wiew Replay Tools Window Help
Mg Copy celvC B0 | @
Eventl Copy Cell Ctrl+5hift+C Applicationt.
L —— G :
Exi51 otocol: LPC set quote... Microsoft
Exis Find Mext F2 otocol: LPC  sef quote... Microsoft
Exis] Find Previous Shift+F2 otocal: LPC sef guote... Microsoft
Exis] Go Ta.., CtHl+G otocol: LPC set quote... Microsoft
Exis] otocol: LPC  seft quote... Report Se
ExiE] Toggle Bookmark Ctrl+F2 otocol: LPC  set quote... Microsoft
Exis] MNext Bookmark F2 otocol: LPC  sef quote... Report Se
RFPC:] tesql N'SELECT [Object... Microsoft
SR Clear Trace Window Ctri+Shift+Del e oramn bigintISELECT ... Microsoft
SPiStmtstarting SELECT [Object Timestamp], [Object ... Microsoft
SP:stmtCompleted SELECT [Object Timestamp], [Object ... Microsoft
RPC:Completed exec sp_executesql N'SELECT [Object... Microsoft
Figure 6

15. Enter Res_ Capacity Entry under Find What as indicated in Figure 7:

-

Find ==
Find what: I
| Res_ Capacity Entry| j ‘ Find Mezt

Find Previous

Search in column:

|<:.ﬁ.|| columns = j Close

[ Match case Help
[ Makch whole word

Figure 7:
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16. Click Find Next. You should locate a record which looks like Figure 8:

7 S0L Server Prafiler - [Untitled - 1(GERARDCOIT]] (=&

B39 File  Edit View Replay Tools Window Help

ANSgFaa|r 3 H=E| P

‘ EventClass | Applicationt ame | NTUseName | LoginMame | ClientFrocessID | SPID | StartTime BinaryD'ata TentData
RPCistarting Microsoft Dy... NETWORK... NT AUT... g272 8 2012-07-24 18:57:40... OX00000... declarm
RFC:Starting Microsoft Oy... MNETWORK... NT AUT... 627z Cg  2012-07-24 18:E7:40... OX00000... exec s|
RPCISTArTing Microsoft Dy... NETWORK... NT AUT... 6272 58 2012-07-24 18:57:40... OX00000... exec s|
RPC:Starting Microsoft Dy... METWORK... NT AUT... G272 £8 2012-07-24 18:57:40... O0X00000... exec 5|
RPCistarting Microsoft Dy... METWORK... NT AUT... g272 £8 2012-07-24 18:57:40... O0X00000... exec s|
RPCistarting Microsoft Dy... NETWORK... NT AUT... g272 £8 2012-07-24 18:57:40... O0X00000... exec s|
RPCISTArTing Microsoft Dy... NETWORK... NT AUT... 6272 58 2012-07-24 18:57:40... OX00000... exec s|
RPC:Starting Microsoft Dy... METWORK... NT AUT... G272 £8 2012-07-24 18:57:40... O0X00000... exec 5|
RPC:iStarting Microsoft Dy... METWORK... NT AUT... &272 §2 2012-07-24 18:57:40... O0X00000... exec 5|
RPC:istarting Microsoft Dy... MNETWORK... HNT AUT... g272 58 2012-07-24 18:57:40... 0X00000...
RPC:STarting Microsot Find @ 7-24 18:57:40... 0X0OOOO...
RPC:Starting Microsofy 7-24 18:57:42... 0X0000Q... exec 5|
RPC:Starting Microsofy Eindwhat: 7-24 18:E7:44... O0X0O000O0... exec 5|
RPC:Starting Report Sg ‘RES_CaDaE‘tv Entry j 7-24 13:57:45... 0X00000... exec 5|
RPCISTArting REPOrT S 7-24 18:57:45... 0OXO0OOO... declam
RPCISTArting Report S8 Searchin column m 7-24 13:157:45... O0X00000... declam
RFC:Starting Microsafy ‘<A” calumns > ﬂ Close 7-24 18:57:46... O0X00000... exec 5
RPC:iStarting Microsofy 7-24 18:57:48... 0x00000... ExecC 5|
Trare stop I Match case Help 7-24 1m:157149...
[ Match whole word

<

declare @pl int

set @pl=-1

lexec sp_prepexec @pl output,N'@0 int,31 nwvarchar(z0o)',N'SELECT TOF (@0) "timestamp","Entry No_","Resource No_","Resource Group

No_'',"Date',""Capacity' FROM "Demo Database MaV (7-0)"."dbo"."CRONUS International Ltd $Res_ Capacity Entry" WITH(READUNCOMMITTED) WHERE

g;?{ggguggi No_"=&1) ORDER EY "Entry Mo_" ASC OFTION(OFTIMIZE FOR UNKNOWW, FAST 50)',@0=50,81=N'MARY'

Figure 8:

17. Note the statement which is being executed:

declare @pl int

set @pl=-1

exec sp_prepexec @pl output,N'@0 int,@1 nvarchar(20)',N'SELECT TOP (@)
"timestamp"”,"Entry No_", "Resource No_","Resource Group
No_","Date","Capacity" FROM "Demo Database NAV (7-0)"."dbo"."CRONUS
International Ltd_$Res_ Capacity Entry" WITH(READUNCOMMITTED) WHERE
("Resource No_"=@1) ORDER BY "Entry No_" ASC OPTION(OPTIMIZE FOR
UNKNOWN, FAST 50)',@0=50,@1=N"'MARY'

select @pl1

Note the bits highlighted in red above. The SELECT TOP is using a variable @0 and is no
longer the constant value 50. This enables the possibility for Microsoft Dynamics NAV to
tune this statement by using values less than 50 based on statistics it keeps to monitor
the results from each query.

&
“ Note:

18. Select next RPC:Starting statement. It looks like Figure 9:

6 © 2012 Microsoft Corporation. All rights reserved.
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] SQL Server Profiler - [Untitled - 1 (GERARDCO2T)] ==
2 File  Edit View Replay Tools Window Help =&
ANSEFaalr 3 H=®
‘ EventClass | Applicationt ame ‘ NTUseName | LoginName | ClientProcesslD | SFID ‘ StartTime BinaryData TextData
RPC:Starting Microsoft Dy... MNETWORK... NT AUT... 6272 58 201z-07-24 18:57:40... 0x00000... declare €
RFC:Starting Microsoft Dy... HNETWORK... NT AUT... 6272 §8 2012-07-24 18:57:40... 0xX00000... Exec sp_e
RPC:STarting Microsofr Oy... NETWORK... NT AUT... 6272 S8 2012-07-24 18:57:40... 0X00DOO... exec sp_¢
RPC:starting Microsoft Oy... NETWORK... NT AUT... 6272 58 2012-07-24 18:57:40... O0X00000... &xec Sp_¢
RPC:sStarting Microsoft Dy... MNETWORK... NT AUT... 6272 §8 2012-07-24 18:57:40... O0xX00000... exec sp_¢
RFC:Starting Microsoft Dy... HNETWORK... NT AUT... 6272 §8 2012-07-24 18:57:40... 0xX00000... Exec sp_e
RPC:Starting Microsoft Oy... HNETWORK... NT AUT... 6272 55 2012-07-24 18:57:40... 0X00000... exec sp_e
RPC:STarting Microsofr Oy... NETWORK... NT AUT... 6272 S8 2012-07-24 18:57:40... 0X00DOO... exec sp_¢
RPC:sStarting Microsoft Dy... MNETWORK... NT AUT... 6272 §2 2012-07-24 18:57:40... O0xX00000... exec sp_g
RPC:Starting Microsoft Dy... MNETWORK... NT AUT... 6272 58 2012-07-24 18:57:40... 0Ox00000... declare &
;RPC:Starting iMicrosoft Oy... HNETWORK... NT AUT... 6272 58 2012-07-24 18:57:40... O0X00000... declare ¢
RPCistarting Microsafr Oy... NETWORK... NT AUT... 6272 52 2012-07-24 18:57:42... 0X00DOO... exec sp_¢
RPC:STarting nft Oy... NETWORK... NT AUT... 6272 52 2012-07-24 18:57:44... 0X00DOO... exec sp_¢
RPC:sStarting Report Server SYSTEM NT AUT... 2308 §7 2012-07-24 18:57:45... O0xX00000... exec sp_r
RPC:Starting Report Server SYSTEM NT AUT... 2308 57 2012-07-24 18:57:45... 0x00000... declare €
RFC:Starting Report Server SYSTEM NT AUT... 2308 57 2012-07-24 18:;57:45... O0Ox00000... declare ¢
RPC:STarting Microsofr Oy... NETWORK... NT AUT... 6272 52 2012-07-24 16:57:46... 0X0ODOO... exec sp_¢
RPC:sTarting Microsoft Oy... MNETWORK... NT AUT... 6272 52 2012-07-24 18157:46... O0X00000... exec sp_¢
Trace Stap 2012-07-24 18:57:43...
] I »
declare @pl int
set @pl—-1
exec sp_prepexec @pl output N'@d int,@l nvarchar(20)' N'SELECT "timestamp” "ERTry No_","Resource No_','RESsource Group No_','Date",'Capacicy!
FROM "Demo Database Ny (7- 83", "dbo" ["CRONDS International Ltd_skes_ Capacity Entry’ WITH(READUNCDMMI‘I‘I’ED) WHERE (" Entry flo_"z20 AND
'Resource Mo_''=2l) ORDER EY " Entry NU " ASC OPTION(OFTIMIZE FOR UNKNOWM, FAST E07)',@0=50,@1=N'MARY'
select @pl
Figure 9:

This is the SQL SELECT statement which will return all the rows after the first 50:

declare @pl int

set @pl=-1

exec sp_prepexec @pl output,N'@0 int,@1 nvarchar(20)',N'SELECT
"timestamp","Entry No_","Resource No_","Resource Group
No_","Date","Capacity" FROM "Demo Database NAV (7-0)"."dbo"."CRONUS
International Ltd_$Res_ Capacity Entry" WITH(READUNCOMMITTED) WHERE
("Entry No_">@@ AND "Resource No_"=@1) ORDER BY "Entry No_" ASC
OPTION(OPTIMIZE FOR UNKNOWN, FAST 50)',@0=50,@1=N"'MARY'

select @pl1

Note that there is no TOP clause in this SQL statement because all rows are retrieved if
the Microsoft Dynamics NAV application reads past the 50" record in this example.

However, the WHERE clause ensures that only the rows subsequent to the ones
returned earlier will be returned by this statement.

For more information on how the FIND(‘-‘) statement functions in Microsoft Dynamics
NAV 2013, see:

Module 3 — Data Access.

Microsoft Confidential 7
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Exercise 2: Observe Connection Pooling in Action

1.

Close Microsoft Dynamics NAV 2013 middle tier service.
a. In Windows go to Start, click Run and enter services.msc.

b. Locate the service named Microsoft Dynamics NAV Server
[DynamicsNAV70]. Right-click it and select Stop.

Start Microsoft SQL Server Management Studio (referred to as SSMS throughout
the document).

If you are using the Microsoft Dynamics NAV 2013 Public Beta VMAS machine then
the icon for SSMS has been placed on the Windows Taskbar for convenience.

Click Cancel if prompted for credentials as the default connection will be for the
Object Browser, which you do not require for this exercise.

Click New Query menu option as shown in Figure 10:

“5 Microsoft SOL Server Management Studio
i i i Tools  Window  Comrmunity  Help

_:l_Neruer}f Mo ?fﬁi ﬁ'} |_-E] = e, =

Figure 10:

Connect to the SQL Server instance where the Microsoft Dynamics NAV 2013
database is installed.

If you are using the Microsoft Dynamics NAV 2013 Public Beta VMAS machine,
select the default connection settings which should be as follows:

a. Server Type: Database Engine

b. Server Name: GERARDCO27 (specify your own server name here if not using
VMAS)

c. Authentication: Windows Authentication
d. User Name: GERARDCO27\Administrator (if using VMAS)

Click Connect to establish a Query session with the SQL Server, as shown in Figure
11:

© 2012 Microsoft Corporation. All rights reserved.
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rglﬂ Connect to Serser @
ﬁ Microsoft®
SQL Server2008Rr2
Server ype: [ D atabase Engine - ]
Server name: GERARDCOZ? -
Authentication: [Winduws Authentication - ]
GERARDCOZ™Adminiztrator

Cancel ] [ Help ] [ Options »»

Figure 11:

7. When a Query session is established, paste the following query into the Query Window
and run it by clicking Execute as shown in the Figure 12:

select spid, login_time, program_name
from master..sysprocesses
where program_name = 'Microsoft Dynamics NAV Service'

go

o Microsoft SOL Server Managernent Studio

File Edit View Query Project  Debug  Tools  Window  Cormmunity  Help
_:J__Neruer}-' |_-E_.| WOEL, oL E‘} 3 E} e

B3 | master v 3] T |8
5QLQuery2.sql - GE...ministrator (51

[ select spid, login time, prDEExecuteF—""E

L from master..sySpProcesses
where program hame = 'Nicrosoft Dynamics NAV Service!

oo

Figure 12:

8. You should get an empty result that looks similar to the following:

Microsoft®
Microsoft Confidential 9
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Az Microsoft SQL Server Managernent Studio
File  Edit ‘View Query Project Debug Tools  “Window Community  Help

A NewQuey [ S th | |5 HIEH
17 | master | ¥ Execute B W SG = S"' e

5QLQueryl.sql - GE...ministrator (62))*
Eselect spid, login time, program names

11ks]

L from mwaster..sysprocesses
where program name = 'Microsoft Dynsmics NAV Service!
oo
4 n
Results 'i EEEEEEEE

zpid  login_time  program_name

Figure 13:

You can see that there are no rows returned. This is because there are no active sessions
for the Microsoft Dynamics NAV middle tier, which was shut down in step #1 as
mentioned previously.

9. Start Microsoft Dynamics NAV 2013 middle tier service.
a. Go to Services Window ifit is still open. Otherwise,
i. Go to Start and then click Run
ii. Enter services.msc.

b. Locate the service named Microsoft Dynamics NAV Server
[DynamicsNAV70]. Right-click it and select Start.

10. Return to SSMS and re-run the query.

11. You will notice the results have changed to show an active middle tier connection as
you would expect having started the Microsoft Dynamics NAV Server service.

10 © 2012 Microsoft Corporation. All rights reserved.
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~z Micrasoft SQL Server Managerment Studio
File  Edit View Query Project Debug  Tools  Window  Community  Help

S NewQuery | [y (PR G b 5 HS E .
17 | master = ¥ Execute b v EE "=_'|J Eﬂ mlé g

SQLQueryl.sqgl - GE...ministrator [62])*
[ select spid, login time, prograt nsme
|_ from waster..sYSprocesses
where prograwm hame = 'Microsoft Dynamics NAYV Service!

& ju]

zpid  login_time progranm_narme

Figure 14:

This connection will not be used for Connection Pooling purposes as it is dedicated
to the middle tier service

12. Start RTC session and when the Role Center is showing then run the SQL query
once more.
The results will now indicate that a new middle tier connection has been established
with the SQL Server. This connection will be available to the Connection pool for

RTC sessions.

Microsoft®
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Sz Microsoft SQL Server Managernent Studio
File  Edit  View Query Project Debug  Tools  Window  Community  Help

O Mew Query | [y | oy oy B EdS &

1y | rnaster * | ¥ Execute P v 3y EJJ 1 iy %E

SQLQueryl.sql - GE...ministrator [62]1 S0L Server Compact Quer},f|
Flselect spid, login Cime, program nsme

L from master..sysprocesses
where program nsme = 'Microsoft Dynamics NAV Service!

g

zpid  login_time Qrogram_nane

1 {54 © 2012408401 12:51:09.450  Microsoft Dynamics NAY Service

2 ata) 2M2-08-01 125318 620 Microzoft Dynamics NA&W Service

Figure 15:

13. Start a second RTC session and when the Role Center is visible run the query again.

> No new middle tier connection is established in SQL Server this time, i.e., the results
" Note: look the same as in Figure 6
14. Now start several new RTC sessions.
> Not No new SQL Server connections are created. This is because the Microsoft Dynamics
““ Note:

NAV application is re-using the first RTC connection for all the subsequent ones (i.e. we
have a Connection Pool with just one connection in it).

If each of the RTC sessions were active simultaneously, then more connection would
be added to the pool as required. However, in this case the single SQL connection is
enough to satisfy the queries being generated by the multiple RTC sessions we have
started.

15. If you have access to Microsoft Dynamics NAV 2009 (or earlier), you could try the
same test.

© 2012 Microsoft Corporation. All rights reserved.
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The TSQL Query you need to execute to see the connection information in SSMS
would be slightly different as shown:
select spid, login_time, program_name

from master..sysprocesses
where program_name = 'Microsoft Dynamics NAV RTC'

With earlier versions of Microsoft Dynamics NAV, you would see that for every RTC
session started, the middle tier service would create a new SQL Server connection.

If you have access to a Microsoft Dynamics NAV 2009 R2 environment try the
previous exercise there to see the difference.

Microsoft Confidential 13



