PERFORMANCE PROFILING THE MICROSOFT DYNAMICS NAV 2013 SERVICE TIER WITH REDGATE

ANTS.

BERT VAN GESTEL, TECHNICAL LEAD, SCHOUW INFORMATISERING B.V.

Do you know this feeling: You are running the SQL Server profiler, you see a bunch of queries but have no clue what so ever which
NAV code is producing them. Welcome NAV 2013 and Redgate ANTS to make life a lot easier.

Starting from Nav2013 communications with SQL Server is done with ADO.net which not only provides us with better
performance and scalability but also opens up a whole new world of tooling to the NAV community. Commercial .net
performance profiling tools like Redgate’s ANTS profiler being one of them.

Open The “Microsoft Dynamics NAV Administration” tool from your start menu, configure an instance to only run the “client
services” start it and test if you can connect to it using the “Microsoft Dynamics NAV 2013” windows client. If all works well stop
the service again.
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[ Console Root Microsoft Dynamics NAV Server Instance Status Service Account Version
b |l Microsoft Dynamics NAV (Local) || Ly Deraut) Running bert 6.0.34045.0
" DynamicsNAVI0 Stopped MNetwork Service 7.0.33781.0
P Stopped MNetwork Service 7.0.33781.0

Open The “ANTS Performance Profiler” from your start menu using a shift right mouse button click and run as administrator.

From here on in you have 2 options. You can attach to a .net 4 process or choose the .net executable type to profile. Windows
service doesn’t work since the profiler restarts the service and something seems to get messed up in the process, resulting in an
unresponsive service tier.

Let’s first look into the “Attach to a .net 4 process” option. The main advantage of this option is that you can attach it to a
running Service Tier and the impact on the applications performance is the lowest of all the options. By default the “Attach to a
.net 4 process” option will use “Sample method-level timings” which is the fastest , least detailed setting. You can’t change it, it
will not capture the SQL queries and doesn’t provide you with a hit count. The main use case for this would be if you need to
monitor the performance of a service tier for an extended period of time to identify which parts of the application could be
considered hot.

To experiment with this option start your service tier using the “Microsoft Dynamics Nav Administration” tool , choose Attach to
a .net 4 process as the application type to profile in ANTS and select your service tier process from the list. Finally select the
start profiling button.
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AMTS Performance Profiler Settings

[Z] Application Settings | 5+ Charting Options

Choose application type to profile:

E .MET executable [Z1] silverlight 4+ application

&) ASP.NET web application (1IS) Ijl Windows service

‘,;}l ASP.MET web application (IIS Express) @ COM+ server
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[F] Attach to a MET 4 process
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When you are finished collecting information from your application use the stop profiling button in the upper right corner.
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Ants will collect all captured data and you can start analyzing. Further on in this article we will be diving into the specifics of
analyzing the results but let’s first take a closer look at the other profiling option.

As mentioned earlier the windows service profiling option doesn’t seem to be working in combination with our beloved NAV
Service Tier. In the process of searching for an alternative | stumbled upon an startup parameter for the
Microsoft.Dynamics.Nav.Sever.exe called /console which apparently starts the service tier in a console application.

C:“Program FilessMicrosoft Dynamics HAUS?BS~Service>Microsoft.Dynamics.Nav.Server
.exe A7

"Microsoft.Dynamics.Hav.Server.exe [$»8ervicelnstance<] [/config >ConfigFileMame
<1 [/consolel [-/71"

' $>Servicelnstances : Mame of the instance. The name must be unigue fo

1+ this computer and must begin with %’ and must not contain spaces."

sconfig »>ConfigFileMame< : Specify the gualified name of the configuration
file for the instance.'"

' sconsole : Start the server in console mode."

' s : Shows this help."

Now that we know this we can start a profiling session in ANTS using the .NET executable application type. Select the path to the
executables for your service tier which will probably be something like C:\Program Files\Microsoft Dynamics
NAV\70\Service\Microsoft.Dynamics.Nav.Server.exe. Select Method-level timings as the profiling mode, because the business
application is dynamically compiled at runtime the line level timings don’t seem to be able to find the source. Luckily method
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level gives us all the information we need. Record file io performance and profile child processes. Next select C:\Program
Files\Microsoft Dynamics NAV\70\Service as your working directory and Use the arguments to start the service tier in console
mode

SNPNAV /config "C:\Program Files\Microsoft Dynamics NAV\70\Service\Instances\NPNAV\NPNAV.config" /console

In the example above NPNAV is the name of the instance | will be profiling and configured earlier using the dynamics nav
administration tool.

AMNTS Performance Profiler Settings

Application Settings | 5 Charting Options

Choose application type to profile:

] .MET executable [51] silverlight 4+ application

&) ASP.NET web application (II5) Ijl Windows service

&b ASP.NET web application (115 Express) [ COM+ server

ASP.NET web application {web development server) EI ¥BAP {local X4ML browser application)

m SharePoint web application (II5)
[ attach to a .NET 4 process

MET executable: |C:\Program Files\Microsoft Dynamics NA'L-"n,]"EI'-,'Service'n,l‘ﬂia‘osoFt.D\,rnamics.Na\r.:| - | |

Profiing mode:  |Method-evel timings; all methods (faster) | - @

| Record file I/O performance &) |V Profile child processes
Startup Options

Working directory: | C:VProgram Files\Microsoft Dynamics NAVY70\Service | - | |

Arguments: | | -

(2 Start Profiing | | Cancel

4

Now we can select the start profiling button again and you will notice that ants starts a console app that hosts the dynamics NAV
service tier.

i C\Program Files\Microsoft Dynamics MAVIIO\Service\Microsoft.Dynamics.Nav.Server.exe |ﬂlﬁ

Druk op Enter om de consoleserver te stoppen.

When you are finished collecting information from your application use the stop profiling button in the upper right corner.
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Ants will collect all captured data and you can start analyzing

The first thing you have to do is filter out all the stuff that is not related to your business application this is done by setting show
to Methods grid , display option to all method and by selecting Wall-clock time.

Show |E Methods grid | - | ) Display Options } |.-!\II methods | - | |(.b.||'l1wreads) | vl |Wal|-du:u:k time | v|

Once you have done this locate a record in the method grid with the namespace “Microsoft.Dynamics.Nav.BusinessApplication”
either by browsing the list or using the handy Find control just below the list. Now you can use the right mouse button and
select “Show Only Microsoft.Dynamics.Nav.BusinessApplication” to filter the list to only the application code.
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Show |E Methods grid | v| ) Display Options ) |.-'-\II methods | v| |(.-'-\II Threads) | v| |Wall-d0ck time | v| [] Hide insignificant methods []

MNamespace Method Mame Time (%)
Microsoft.Dynamics.Nav.BusinessApplication Record348+GetDimTrans_Scope. OnRun()

Microsoft.Dynamics.Nav.BusinessApplication Codeunit1+CaptionClassTranslate_Scope.OnRun()

Microsoft.Dynamics.Nav.BusinessApplication Codeunit?0 10+PurchLinelineDiscExists_Scope. OnRun()

Microsoft.Dynamics.Nav.BusinessApplication Record39.0nInvoke(int memberId, object[] args)

Microsoft.Dynamics.Nav.BusinessApplication Record39-+HMoad6_a45_Onvalidate_Scope.OnRun()

Microsoft.Dynamics.Nav.BusinessApplication Codeunit1+DimCaptionClassTranslate_Scope.OnRun()

Microsoft. Dynamics. Nav. BusinessAnnlicatinn Record39HpdateDirectnitCost_Scope.OnRun() -
Microsoft.Dynamics.Nav.Business Hide »  10+FindPurchlinePrice_Scope.OnRun()
Miu’osof‘t.Dynamics.Nav.Busines.| Showonly  » | {} Show only Microsoft

Microsoft.Dynamics.Nav.BusinessApplication Record394 {} Show only Microsoft.Dynamics

Microsoft.Dynamics.Nav.BusinessApplication Record39-4 {} Show only Microsoft.Dynamics.Nav

Microsoft.Dynamics.Nav. BusinessApplication Codeunit1 {3 Show only Microsoft.Dynamics.Nav.BusinessApplication

i ft.0 ics.Mav.Busi Applicati Codeunit1 . . . A . .
rosolt.Bynamics. av. SusinessApaication oceun! “iz  Show only Microsoft.Dynamics.Nav.BusinessApplication.Record39+ UpdateDirectUnitCost_Scope

Microsoft.Dynamics.Nav.BusinessApplication Codeunitd X X X L X X
& Show only Microsoft.Dynamics.Mav.BusinessApplication.Record39+UpdateDirectUnitCost_Scope.OnRun

Microsoft.Dynamics.Nav.BusinessApplication Codeunit

Microsoft.Dynamics.Nav.BusinessApplication Paged307+0nNextRecord_Scope.OnRun()

Mirrnenft Munamire Maw Fisineee Annlicatinn Crdennit1 4ThemAHrantinnClaedTranalate Srane ARROAN

From now on in the options are plenty. You can choose to order the method grid by “time with children %" to find out which
methods are taking the longest, alternatively you can sort by “hit count” to see which methods are hit most frequently. One
thing you will probably notice is that codeunit 1 get bombarded with requests and that you better make sure that all the code
you have in there is optimized.

MNamespace Method Name: Time (%) Time With Children (%) Hit Count

Microsoft Dynarics Nav. BusinessApplication | Record38 Buya5from_Vendor_Noa46_a45_CnValidate (object sender, EventArgs args) 0,000 0,741 1
Microsoft. D N ation | Record: \ Vendor_Noa%_a45_CnValidate_Scope.GnRung) 0,000 0,734 1
Microsoft.D N ation | Record: object]] args) 0,000 0,723 %
Micrasoft. Dynamics Nav.BusinessApplcation | Record3s, InsertConsignmentContractiines() 0,000 0,432 1
Microsaft.Dynamics Nav.BusinessApplication | Record3s-+InsertConsignmentCantractiines_Scope. OrAun() 0,000 0,431 1
Microsoft.Dynamics.Nav. BusinessApplication | Record39.Noads_a45_Onvalidate(object sender, Eventargs args) 0,000 0,336 18
Microsoft Dynamics.N ation | Record: _245_Onalidate_Scope.OnRun() 0,000 0,318 18
Microsoft Dynamics.N ation | Codeunitt , object]] args) 0,000 0,285 1442
Microsoft.D: N ation | Record39, object]] args) 0,000 0,255 1952
Microsoft. Dynamics Nav.BusinessAppiication | Record39.Quantity_a45_OnValdate(object sender, EventArgs args) 0,000 0,230 7
Microsoft.Dr N ation | CodeLnit1. Capti , NavText captionExpr) == 0,000 0,215 1412
Microsoft.D N ation | CodeLnit1-+Capti _5cope.OnRunQ 0,000 0,214 1198

You can also go into database calls and see how much time it took for a query to start returning data
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Show [ Database cals |+ @

Query

Time io st result fne) Htcount
SELECT ISNULL(" Purchase Line™. " timestamp”, 62) AS *timestam".ISNULL("Purchase Line"."Document Type",83) AS “Document Type” ISNULL{"Purchase Line”. Bocument No_",84) AS “Document Ho_" ISHULL("Purchase Line". "Line #o_",85) AS “Line fo_".ISNULL("Purchase Line” - 102,133

SELECT T0P (1) 1S {"Purchase Line"."bmestamp”§2) AS "timestamp" S4ULL{"Purchase Line"."Document Type",3) AS “Dacument Type”, ISmLL{"Purchase Line"." Bocument io_", §4) AS “Document io_" ISHULL{"Purchase Line"."Linc io_", #5) AS "Line Ho_", ISHULL{"Purcha [ T [
SELECT "timestamp,"Oject Type, Obrject 10", Metadata’), ‘User Code”), User AL Core”), " FROM “NPNAVZ013"."dbo". "Object Metadata” WITH{READUNCOMMITTED) WHERE (“Ohject Type"=00 AND “Object 10°=01) 0. SEID [ i I m
SELECT TSHULL(*Purchase Lne" “timestam", §2) AS *Bmestamp” ISWULL{*Purchase Line" “Document Type”,03) AS “Document Type", ISHULL{"Purchase Line" “Document Ho_*,64) AS “Document fo_* ISUULL{-Purchase Line" “Line Ho_*,05) AS “Line No_",1SULL{Purchase Line" e, 3
SELECT ISHULL("Purchase Line".imestamp”, 32) AS *lmestamy",JSWULL(“Purcharse Line". Document Type",03) AS “Document Type” ISUULL("Purchase Line".Document Ho_*,&4) AS “Document lio_" ISHULL{Purchase Line"."Line No_",55) AS “Line Ha_",SHULL("Purchase Line" [ 2
SELECT “timestamp”, Type”, " Company Name”, D", Name", "Modified”,"Compiled " DATALENGTHI " BLOB Reference ), "BLOB Size”, DBM Table No_","Date”, “Time ", Version List™,“Locked”, Lacked By" FROM “NPNAVZ013"."dbo". ‘Object” WITH(READUNCOMMITTED) WHERE (“Type™ =0 AND [ 74575 I e
THSERT TNTO “HPHAVZ013"."dbo". Pride TESTsPurchase Line” ("Document Type", Document bo_", "Line Ho_","Buy-+ " Type" Mo, ", "Description’,"Description 2°,"Unit of Measure”,"Quantity”, "Outsta [ 72891 1
SELECT 15HULL{-Purchase Header”.“timestamp",§2) AS “Bmestamp ISWALL{Purchase eader" “Document Type",23) AS Document Type", mut Purchase Header” "y A5 AS AL Pu w2004 2
SELECT ISNULL(" Purchase Header™. " timestamp”, 62) AS *timestama " 1SWLL{“Purchase Header"."Document Type™,83) AS “Document Type” ISHULL("Purchase Header™.") = o_"/85) AS "1 _"ASHULLL Pu | w28 2
SELECT "Bmestamp”, "Oocument Type”,"Ho_,"Buy-from Vendor No,_","Pay-to Vendor No_, Py to Kame”, "Pay-to Kame 2°,"Pay-tn Address”,Pay-to Address 2°,"Pay-to -, Ship-to Code”, 2" ship-ta adde [ "

What's especially nice about the queries is that when you push the .net button at the end of the line it takes you to the place in
the call stack where the query originated from.

1a |
o. EED |
|

Which in this case seemed to be the oninsert trigger from table 38

D4
L | Microsoft.Dy N Record38,Buyadsfrom_Vendor_Noads_ads_Onvalidate(object sender, Eventargs args)
L | Microsoft.Dy N deunitl object]] args)
L | Mi ft.Dy N R -d39.Quantity_a45_Or
B | Microsoft.Dy N Record33.Onlnsert()
X

» | SELECT ISNULL("Purchase Line "."Document Type",@3) AS "Document Type"ISHULL("Purchase Line™."Document No_",@4) AS "Document No_" ISNULL("Purchase Line"."Line No_",@5) AS "Line N...
5 | SELECT TOP (1) ISNULL("Purchase Line"." timestamp",@2) AS "timestamp”,ISNULL("Purchase Line"."Document Type",@3) AS "Document Type",ISNULL("Purchase Line"."Document Ho_",@4) AS "Document No_", ISNULL("Purcha:
> | SELECT ISHULL("Purchase Line" " timestamp",@2) AS "timestamp” ISNULL(" Purchase Line"."Document Type",@3) AS "Document Type",ISHULL("Purchase Line"."Document Ho_",@4) AS "Document Ho_" ISNULL("Purchase Line"."Line No_",@5) AS "Line N...
> | SELECT ISHULL("Purchase Line"."timestamp”,@2) AS "timestamp”,ISNULL("Purchase Line"."Document Type",@3) AS "Document Type",ISNULL("Purchase Line"."Document No_",@4) AS "Document Ho_" ISNULL("Purchase Line"."Line No_",@5) AS "Line N...
> | SELECT ISHULL("Purchase Header"." timestamp”,@2) AS "timestamp",ISNULL("Purchase Header"."Document Type",@3) AS "Document Type",ISNULL("Purchase Header"."No_",@4) AS "No_" ISNULL("Purchase Header"."Buy-from Vendor No_",@5) AS "Bu...
» | SELECT ISHULL("Purchase Header™."timestamp”,@2) AS "timestamp”,ISNULL("Purchase Header"."Document Type",@3) AS "Document Type™,ISNULL("Purchase Header™."No_",@4) AS "No_" ISNULL("Purchase Header". "Buy-from Vendor No_",@5) AS "Bu...
4 | SELECT TOP (1) ISNULL("Purchase Header™." timestamp",@2) AS “timestamp”,ISNULL("Purchase Header"."Document Type”,@3) AS "Document Type",ISNULL("Purchase Header™."No_",@4) AS "No_",ISNULL("Purchase Header"."Buy-from Vendor No_",@5... |J
> | SELECT "timestamp”," Object Type"," Object ID" DATALENGTH(" Metadata"), DATALENGTH(" User Code") DATALENGTH("User AL Code"),"Metadata Version” FROM "NPNAV2013"."dbo"." Object Metadata" WITH(READUNCOMMITTED) WHERE ("Object Type"=... ||
> | SELECT TOP (1) ISNULL("Vendor"."timestamp”,@1) AS "timestamp",ISHULL("Vendor"."No_",@2) AS "No_" ISHULL("Vendor"."Name",63) AS "Name",ISNULL("Vendor"."Search Name",@4) AS "Search Name", ISNULL("Vendor"."Name 2",@5) AS "Name 2"15... ||

I hope | have given everybody the basics to start doing some Happy profiling.

If you run into trouble, first check if ants is running as administrator and you’re service tier is started in the case of attach to
process. In the case of .net application profiling make sure the service tier is stopped before starting your profiling session. The
windows application log is a great source for information if things go wrong.

You can download a trail version for the profiler at the redgate website

http://www.red-gate.com/products/dotnet-development/ants-performance-profiler/
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