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NARZEDZIA ADMINISTRATORA PRZY OPTYMALIZACIJI SQL
SERVER DLA MICROSOFT DYNAMICS NAV

Streszczenie. Artykut prezentuje narzgdzia dla projektantéw systemu oraz admi-
nistratorow, ktore usprawniaja monitorowanie pracy serwera oraz optymalizacje
wydajnosci.

Stowa kluczowe: SQL Server 2000, SQL Server 2005, Microsoft Dynamics
NAYV, Navision Attain, SQL Server Profiler, Client Monitor, Session Monitor, Index
Tuning Wizard, Database Tuning Advisor.

1. Introduction

Microsoft Dynamics Nav is an ERP (Enterprise Resource Planning) system which covers
all areas of company’s activities: accountancy, sales, receivables, purchase, payables, CRM,
manufacturing, inventory, etc [12].

Navision system can run on two different servers: Microsoft Navision Database Server
and Microsoft SQL Server [12]. To an end user there is no difference but SQL Server option
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for Navision offers more scalability and tools that help improve system performances then

native database. In this article SQL Server option for Navision is described.

2. Architecture Overview

Microsoft Dynamics NAV can run on Microsoft SQL Server [2], which is integrated with
C/SIDE (Client/Server Integrated Development Engine). New versions of Navision support
both SQL 2000 and SQL 2005 server. However, much better performances are achieved on
2005 version [12].
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Fig. 1. MS SQL Server Option for MS Dynamics NAV architecture
Rys. 1. Architektura opcji MS SQL Server dla MS Dynamics NAV

3. Administration Tools

This chapter contains guidelines on tools that are used to optimize performances.
Windows applications like Event Viewer or System Monitor, system commands and WMI
language are very useful but because of many publications available they are not described in
this article. For the same reason SQL Server tools are presented only in respect of their

cooperation with Navision.
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3.1. SQL Profiler

SQL Profiler is a graphical tool that allows system administrators monitor events in an
instance of SQL Server. Data about each event can be captured and saved to a file for a later
analysis. SQL Profiler should be used to monitor only events in which an administrator is
interested with. Too many events being monitored add overhead to the server and slow down
all processes. SQL Profiler can be used to [1]:
¢ monitor the performance of a server instance,

e debug T-SQL statements and stored procedures,

¢ identify slow-executing queries,

e test statements in a development phase,

e troubleshoot problems by capturing events on a live system and replaying them on a test
one,

e audit and review an activity that occurred on a server instance.

Researches of new FIND functions (introduced in version 4.0 SP1) performed in SQL
Profiler show:

e FINDSET used to modify data does not improve performances in comparison to FIND
function,

e FINDSET used to modify data results with table locking,

e FINDLAST and FINDFIRST should be used only to find exactly one record. In
combination with NEXT statement it deteriorates server performances when compared to
FIND/NEXT functions. These functions should not be used with combination with
REPEAT ... UNTIL loop.

3.2. Trace logs

Trace logs contain detailed information about report server operations. They contain
redundant information recorded in other log files plus additional one not otherwise available.
Logs are located at \Microsoft Navision SQL Server\<SQL Server Instance>\Reporting
Services\LogFiles directory. There are three types of log files:

e ReportServerService <timestamp>.log — trace log for the Report Server Windows service
and Web service,

e ReportServerWebApp <timestamp>.log — log for Report Manager,

e ReportServer <timestamp>.log — log for server engine.
Trace logs can be viewed in any text editor and contain:

e system information — OS version, number of processors, RAM,

e Reporting Services component and version information,
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e cvents logged,

e exceptions,

e low resource warnings,

¢ inbound and summarized outbound SOAP envelopes,

e HTTP header, stack trace and debug trace information.

3.3. ODBC

Performance information can also be collected by SQL Server ODBC driver. ODBC
driver can profile two types of performance data [1]:
e long-running queries,
e driver-performance data — these statistics can be written to a file or retrieved program-
matically by a pre-defined structure SQLPERF.
Each application process gets its own copy of ODBC driver. After a driver opened
a profiler log it does not close it until the driver is unloaded by Driver Manager. It usually
happens when an application closes or tracing is stopped by a user, all the environment

handles related to the driver instance are released.

3.4. Index Tuning Wizard and Database Tuning Advisor

Index Tuning Wizard and Database Tuning Advisor help the administrators select and
create optimal indices, views, indexed views and partitions [5, 7]. Index Tuning Wizard is
a SQL Server 2000 tool when Database Tuning Advisor has been introduced in SQL Server
2005.

They both analyze physical implementations of databases and a workload which is a set
of T-SQL command executing against databases to be tuned. They use T-SQL scripts, trace
logs and trace tables as in input during tuning process.

3.5. Navision Debugger

Debugger is integral part of Navision system. It helps check, correct or modify the code
to improve an application.

The general term in debugging concept is a breakpoint which is a mark set on a statement
[11]. When the program reaches that mark the debugger intervenes and suspends execution
until user’s instruction. When in a code there is no breakpoint activated then the application
will run as normally even if the debugger is active.

Navision debugger provides two types of active breakpoints:

e run-time error — active debugger will stop execution when encounters an error,
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e user breakpoint — a user can set up a breakpoint which will stop execution when encoun-
tered.
@ IF (SNRequired OR LotRequired) AND ("Quantity (Base)" <> @) AND
("Ualue Entry Type” = "Ualue Entry Type"::"Direct Cost™) AND
NOT DisableltemTracking AND NOT Adjustment AND NOT IsSeruUndoConsumption
AND NOT Subcontracting

THEN
CheckItemTracking;

o IF Correction THEN
UndoQuantityPosting;
Fig. 2. Example of active and disabled breakpoint
Rys. 2. Przyktadowy breakpoint aktywny i pasywny
Navision Debugger can be used to find a logical error. In that situation it allows execute
one C/AL command at a time. To run the debugger in that mode Tools, Debugger,
Breakpoint on Triggers option must be active.
To activate the debugger a user should choose an option Tools, Debugger, Active. It can

also be started from the command line running the command: fin.exe debug.

4> Microsoft Dynamics NAY Debugger [break] - [Codeunit 80 Sales-Post] —|of x|
J File Edit Wiew Debug Window Help = 5||
B R EEREIE

InvtPickPutaway := WhseReference <> 0; j

IF Recelve THEN
CheckTrackingSpecification{SalesLineg) ;
IF Receiwe AND NOT (WhseReceive OR Whsedhip OR InvtPickPutaway) THEN
CheckWarehouse (SalesLine);
END;

IF NOT (Ship OR Invoice OR Receive) THEN

IF NoT cnlyhssgntPosting THEM i
| ERROR (Text001) ;
IF ["Shipping Advice™ = "Shipping Advice"::Complete) AND
SalesLine.IsShipment
THEN hd
el | y
= Context: [Codeunit 30 Selss-PostOnPun) -] |#[=codeunit 80 sales-PostionRun(} =l
. T |VI I_r Iﬂ 1 Codeunit 81 Sales-Post [Yes/No):\Code ()
a:r[ns "ir;initialiaedw' Repc:ord = Codeunit 21 Sales-Post (Yes/No)\onEun ()
e L : Form 42 Sales Order\<Control75> - CnPus
CurrEx "<Uninitialised:>" Record
3aless "Sales & Recelvables Setup” Record
GLSetu "<Uninitialised>" Record
InvtSe "<Uninitialised>" Record
GLEntr "<Uninitialised>" Record
SaleskF "Sales Header" Record
SalesT "Sales Line" Record -
<[>T\ Al} Locals ) Globals /i Text Constants /' K] »
HEreak on Error =l
<[ *]\Debug / (K] 0|
Ready Ln2737,Coll 4

Fig. 3. Debugger Interface
Rys. 3. Interfejs debuggera
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The debugger interface provides special menus, windows and dialog boxes [11]. The Call
Stack box displays the stack of active functions calls. The Variables window shows all
variables used in the current and previous statements grouped as local and global ones. Watch
window (not presented in Fig. 3) is used to monitor variables of special interest. Variables
from Variables window can be dragged and dropped into Watch window for more thorough
review. Output form displays information related to debugging.

During debugging all the information about breakpoints is stored in virtual table Break-
points (2000000059). This table keeps records about an object used, trigger line, and code no.

Breakpoints from table 2000000059 are also stored in NaviBP.xml file located in user’s
Application Data. This can help run Navision with certain information about stored

breakpoints: fin.exe breakpoints=<path to NaviBP.xmlI>.

3.6. Code Coverage

Code Coverage tool is useful to test the application. Code Coverage can be started from
menu Tools, Debugger, Code Coverage and then button Start or by use of C/AL function
CODECOVERAGELOG. The functionality shows the objects for which the code has been
executed and logged during the process. It also displays the code that has been logged during

the process for a selected object.

. =Inlx)
Ohiject Type |Oh]ect 1] |Oh]ect Narre |Coverage I |
| [Table 27 Iem 0.03 =]
| ¥ |Tahie 36 Sales Header 0.00
| |Table 37 Sales Line 0.01
| |Tahi= 348 Dimension 0.02
Farrm 42 Sales Order 0.13

Code
InitRecord( )
CASE "Document Type" OF
"Document Type"::Quote, "Document Type" .  Order
BEGIN

HoSeriesHat  SetDefaultSeries("FPosting Ho. Series".SalesSetup. "Posted Invoice. .

B8 Table 36 Sales Header - Code Overview: K =lo/x|

-
=

| |.

HoSeriesHgt . SetDefaultSeries("Shipping Ho. Serie=s",SalesSetup. "Fosted Shipme. .
IF "Document Type" = "Document Type"::Order THEN BEGIN

HoSeriesHgt  SetDefaultSeries( "Prepavment No. Series" SalesSetup. "Posted Pr. .
HoSeriesHgt .SetDefaultSeries({"Prepmt. Cr. Memo No. Series", K SalesSetup."Pos. .
END:
END;
"Docunent Type"::Invoice:
BEGIN
IF {("Ho. Series" <> '') AND
(SalesSetup. "Invoice Hos." = SalesSetup. "Posted Invoice Nos. ") :J

Help |

Fig. 4. Code Coverage and Code Overview windows
Rys. 4. Code Coverage oraz Code Overview

| | | | | | |.| |.

Red lines were not executed during transaction, black lines were executed. Only the

executable code is marked on the left side of the window.



Administrator’s tools in Microsoft SQL Server optimization for ... 35

Code Coverage is widely used in finding so called ‘dead code’, which is a code never

used in the transactions.

3.7. Session Monitor

This tool is used to locate clients causing performance problems. The Session Monitor
window is refreshed automatically. Refreshment time is set up by a user.

The functionality tells which clients are connected to the server and the current load of
the server. The most active sessions in terms of physical I/O should be investigated first.
A user can also list the sessions by a memory usage. Session Monitor also gives information
about CPU usage, clients waiting for locks held by other users, and clients who placed the
locks. The information is given in fields Blocked, Blocked by Connection ID, Blocked by
User ID, and Blocked by Host Name.

3.8. Activity Log

This tool provides information about time used by certain operations. Time can be

measured by using a stopwatch or by some helper objects [1].

& Activity Log == x|
Starting Starting Total Duration  |Mao. of Average Connection
Date Time Ending Time | Status Description {ms) Operations  |[Duration {ms)  |My Session |ID
4 23/07,/07 14:20:43 14:20:43 fFinished > | Exarnple 1 250 2 125 512
23/07/07 14:20:43 14:20:43 Finished  Example 2 210 2 105 51
Activity - Help |

Fig. 5. Activity Log
Rys. 5. Activity Log example
The window contains:
e activity status,
e date and time of start and finish of the activity,
e total time of the activity,
e number of operations within the activity,
e average time of each operation,

e session ID.
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Menu Activity, Table Size provides information about which tables were involved in

activity and how many records were added or deleted from each table.

3.9. Client Monitor

The Client Monitor is the most important tool used to monitor Navision performance and
troubleshoot locking problems. It can also be used to identify incorrect server calls or indices
and filters used. Client Monitor is available from version 3.10 onwards.

Client Monitor for SQL Server option provides many options to be monitored like SQL

statements, execution plan, server statistics, etc.

& Client Monitor — o) x|

Gerneral  Options |

Settings

¥ Include Dbject table activity! v Retain last source information
Advanced

v Show SOL statement: [~ Show server statistics

[~ Use placeholders
[ Show execution plan and SOL index [ Show extended status information

Start | Stop Help

Fig. 6. Client Monitor Setup
Rys. 6. Ustawienia Client Monitor
Client Monitor retrieves data about operations performed for monitored activity. All
activities are logged after pressing Start button and before the Client Monitor was stopped.
There is huge number of information retrieved so it is good practice to reduce monitored

activities.
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=0l x|
Entry Mo, |Transacti0... |Table Name |Functi0n Name |S...|S...|Elapsed Moo |Tahle Siz... |Filter |

- 31 1 General Ledger Setup FIND/MEXT = |= u] 1 =
_— 32 1 G/ Account FIMD/MEXT = a 2
- 33 1 Cormpany Information FIND/MEXT = |= u] 1
_— 24 1 COMMIT a u}
_— 35 2 G/ Account FIND/MEXT =.. u] 2
_— 36 2 G Account COUNT RANGE = 10 2
_— 37 2 G/ Account COUMT RANGE = 10 2
_— ] 2 G/ Account FIND/MEXT + u] 2
| » 23 2 Campany | COUNT o 1
_— 40 2 G/ Account FIND/MEXT = 10 2
_— 41 2 COMMIT a u}
_— 42 3 Object FIND/MEXT = = 20 4747
_— 43 3 Object FIND/MEXT = |= u] 4747
_— 44 3 Object Read BLOB 10 4747
_— 45 3 Object FIND/MEXT = |= u] 4747
_— 46 3 Chject FIMD/MEXT = = a 4747
_— 47 3 Object Read BLOB u] 4747
_— 48 3 Object FIND/MEXT = = a 4747
_— 49 3 Object FIND/MEXT = = u] 4747

50 3 Object Read BLOB u] 4747 =

K | 2

C/AL Code Export... Help |

Fig. 7. Client Monitor

Rys. 7. Client Monitor
The window displays transaction number, tables affected by an operation, time of
operation, number of records in table before Client Monitor was started, filter used and
a function. Each function used by the Client Monitor [11] has its equivalent in C/AL code

according to Table 1.

Table 1
Functions Calls in the Client Monitor
C/AL Function Function in Client Monitor
GET FIND/NEXT(‘=")
FIND(‘-) FIND/NEXT(‘-")
NEXT FIND/NEXT(“>’)
ISEMPTY ISEMPTY (no MARKEDONLY filter)
CALCSUMS CALCSUMS

CALCFIELDS FIND/NEXT(‘-") — lookup FlowField
CALCSUMS — sum FlowField

LOCKTABLE LOCKTABLE
INSERT LOCKTABLE, INSERT
MODIFY LOCKTABLE
FIND/NEXT(‘="), INSERT
DELETE LOCKTABLE, DELETE
MODIFYALL LOCKTABLE, MODIFYALL

DELETEALL LOCKTABLE, DELETEALL
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Client Monitor cannot be used to monitor temporary tables because they do not involve
server calls. Is Code Coverage was started then C/AL Code button displays code for stored
operations.

Client Monitor also displays information if a server call has locked the data. Data can be

exported to Microsoft Excel and analyzed for example in pivot table.

Count of Takle Name
Search Result w |Function Name «|Search Method | Total
- FINDIMNEXT - 1
FIMNDMEXT Total 1
- Total 1
< FIND/NEXT |< 1
FIMNDMEXT Total 1
< Total 1
= FIMNDMEXT = K,
=== 3
FIMNDMEXT Total T3
= Total 73
= FIND/NEXT E 1
FIMNDMEXT Total 1
= Total 1
(blank) CALCSUMS [ {blank) 10
CALCSUMS Total 10
COMMIT [ {blank)
COMMIT Total
COUNT | (blank) 1
COUNT Total 1
COUNT RAMGE | < 3
= 3
COUNT RAMGE Total =]
FIMDMNEXT + 1

Fig. 8. Example of Pivot Table
Rys. 8. Przyktad tabeli przestawnej
Client Monitor can be used to see if there are any locks which prevent concurrent tasks
from being executed at the same time. The Client Monitor has to be run on all the computers
involved in the test.
The window Client Monitor (Multi-User) contains information about the transactions
potentially blocked by other users. COMMIT statement means that a server call is waiting to
be completed. If any deadlock has occurred then SQL Error field would not be blank. These

lines are marked red and bold.
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& Client Monitor (Multi-User) =lo x|
Entry Mo, |CDnnectiD... |Table Harne |Functi0n Marne |S...|S...|Elapsed Ti...|Table Siz... |L0ckir1
p | 1 51 Custormer FIND/MEXT =.|= ] 4754 1
2 51 Customer FIND/NEXT = |= 0 2616

-
‘| | 3

C/aL Code | Expart... Help |

Fig. 9. Client Monitor (Multi-User)
Rys. 9. Client Monitor (Multi-User)

In the example two concurrent users try to read the same record from Customer table and
the sessions were deadlocked. When the deadlock occurs one transaction is continued while
other is aborted.

The Client Monitor gives some hints which keys and filters used should be checked and

replaced in order to speed up a server query.

B Client Monitor (Key Usage) =lolx]

Entry Mo, ITabIe Marrne IFunctiun Marne |S...|S...|G00d Filtered Start of Key Key Remaindsr |

1 1 Cust, Ledger Entry FINDMEXT - Customer Mo.,Open Positive, Due Date, Currency 2.
_> . Ledger Entry FIND/MEXT = = Customer Mo.,Open Positive, Due Date, Currency
_— 3 Cust. Ledger Enfry FIND/MEXT = »  Customer Mo, Open Positive, Due Date, Currency
1 4 Cust. Ledger Enfry FINDMEXT = > Customer Mo.,Cpen Positive, Due Date, Currency
1 S Cust. Ledger Enfry FINDMEXT = > Customer Mo.,Cpen Positive, Due Date,Currency

1 6 Cust. Ledger Enfry FIND/MNEXT = »  Customer Mo, Open Positive,Due Date,Currency_
7 Cust, Ledger Entry FIND/MNEXT = »  Customer No.,Open Positive,Due Date, Currency
: 8 Cust. Ledger Entry FINDMEXT = |= Customer Mo.,Open,Positive Positive, Due Date, Currency

9 Cust. Ledger Enfry FIND/MEXT = |= Customer Mo.,Cpen Positive, Due Date, Currency «

141 | _>|:|

C/AL Code | Export... Help |

Fig. 10. Client Monitor (Key Usage)
Rys. 10. Client Monitor (Key Usage)

This window shows queries with filters that do not use proper keys. The key being used is
shown in fields Good Filtered Start of Key and Key Remainder. Inefficiently filtered fields
are displayed in field Key Candidate Fields. SQL Server always proposes a single-value field
as a key or a filter. A developer should focus only on large and fast growing tables in
a database and then decide whether follow the Client Monitor’s suggestion.
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On SQL Server sometime a function NEXT can generate separate query on a server
instead of using data stored in the cache. The Client Monitor also contains a tool that can help
locate such C/AL code.

&8 Client Monitor (Cache Usage) =10 x|
Entry Mo, ITabIe Marme |S .IS...lPrDbIem Description Elapsed Ti... | Table Siz... IFi
1 Sales Line - Mo data for MEXT 70 60 T2
2 Sales Line = = Mo data for NEXT 140 60
> 3 Sales Line = = iMNodata for NEXT 140 60
4 Customer = |» Mo data for NEXT S0 2022
5 Customer = > Mo data for NEXT a0 2022
& Item = = MNodata for NEXT 11a 3045 |
7 Sales Line = = MNodata for MEXT 220 60
2 Sales Line = = Nodata for NEXT &0 60
9 Sales Line = = Nodata for NEXT 50 60
4| | _’d
C/AL Code | Export... Help |

Fig. 11. Client Monitor (Cache Usage)
Rys. 11. Client Monitor (Cache Usage)
Window lists only problematic NEXT calls. The solution of the problem is to change
cache size or modify the C/AL code.

3.10. Object Cache

Object Cache is used on a client computer to store in the memory the objects retrieved
from the server. In standard Navision the total size of all objects is about 20 MB. It is
recommended to set it up at least as 1 MB. The more objects are being used during a client
session the more memory should be reserved as an Object Cache. According to researches the
average client session should have allocated about 5 MB as an Object Cache. For C/AL

developers this amount should be increased at least up to 10 MB.

4. Abstract

Administrators daily routines in terms of system performance are: tracing bottlenecks and
slow performance issues, finding their sources and optimizing them. Administrator’s tools
presented in this article assist them to improve their systems work.

It is crucial to design properly the architecture of a server, a database and an application.

Statistics show that incorrect project of an application can cause 80% - 90% of performance
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problems. The design phase should regard future database usage, planned data growth,

coding plans as important as customer expectations.
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Omowienie

Microsoft Dynamics NAV wspolpracuje z baza natywna, a takze z serwerami MS SQL
w wersjach 2000 oraz 2005 (od wersji 4.0 SP1). Prawidtowa administracja serwerem bazo-
danowym oraz aplikacja pozwala na optymalizacj¢ zapytan oraz manipulacj¢ danymi [12].

Rutynowe prace administratora serwera oraz systemu Navision obejmuja migdzy innymi
$ledzenie logow, pilnowanie blokad, zmiang parametrow wraz ze wzrostem bazy danych,
optymalizacj¢ zapytan [12].

Istnieje szereg parametrow oraz narzgdzi, ktore pozwalaja monitorowaé pracg systemu.
Narzedzia te pozwalaja monitorowaé zarowno pracg serwera bazy danych, np. SQL Profiler,
jak ich samej aplikacji, np. Client Monitor.

W codziennej pracy zwiazanej z optymalizacja systemu Navision najczgsciej uzywanymi
narzedziami sa Client Monitor oraz Session Monitor. Client Monitor pozwala na $ledzenie
kodu C/AL aplikacji, ktory powoduje lub moze powodowaé spowolnienie procesow, a takze
blokady. Session Monitor natomiast stuzy do analizowania biezacych sesji uzytkownika.
Umozliwia on wskazanie pewnych ,,waskich gardel”, zwiazanych z nieprawidlowym usta-
wieniem systemu (Cache), a takze ze sprzgtem (RAM, procesor).

Liczba dostgpnych narzedzi dla administratorow jest bardzo duza. Oprocz opisanych
narzgdzi nalezy wspomnie¢ Navision Application Benchmark Tool, ktéry jest uzywany do
pomiaré6w wydajnosci systemu Navision, a takze wbudowanych w SQL Server analiz dysko-
wych, analiz cache, statystyk, flag 1204 oraz 3605, widokéw, tabel i polecen systemowych
(fn_virtualfilestats, sysprocesses, DBCC SQLPERF(WAITSTATY)) itp.

Wszystkie te narzedzie sa niewatpliwie bardzo przydatne w regkach wprawnego admini-
stratora, jednak najwazniejszym elementem wplywajacym na pracg calego systemu jest
odpowiedni projekt. Nieprawidlowo zaprojektowana baza danych oraz aplikacja powoduja
nawet do 90% spadek wydajnosci. Im pdzniejsza faza trwania projektu, tym modyfikacje

1 przebudowa systemu staja si¢ coraz trudniejsze i kosztowne.

Adres

Marcin WOCH: Politechnika Slaska, Instytut Informatyki, ul. Akademicka 16,
44-100 Gliwice, Polska, marcinwoch@wp.pl.
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