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(/AL Coding for Performance

A main theme for NAV 2013 was to improve
performance significantly. To reach this goal we had
to rewrite the data stack completely! Join us In this
session to hear about how you can adopt the changes
and achieve even better performance. We will go
through new extensions to the record API, how/when
to use the Query object.
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(/AL coding for performance
Relevant High Level NAV 2013 Changes

« Server Deployment

» Classic Runtime Discontinued

» Server Features, Optimizations and Architecture
* Query - the new Application Object Type

« C/AL Programming Constructs
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NAV 5.0 Classic 2-tier

Client 2
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NAV 2009 3-tier (mixed mode)




NAV 2013 - back to Simple J
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(lassic Runtime Discontinued

« Only SQL Server
* No Classic Reports
* No Forms

* No C/AL execution in the Development
Environment
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Server Features and Optimizations

« SQL Server only

« Managed Data Access
« Optimized for SQL server
* Improved caching
» Connection pooling

* Query Application Object
« Background Sessions
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Server Architecture

NAV Server

NAYV Service Process

Normal
Session
Management “
Debug
Session
oData
Web Services NS
y
Handles client SharePoint

SOAP

Web Services requests

W Query APPLICATION NET s

The application is dynamically Load and

compiled from C/AL to IL interact with

any user or
system

‘ Debug NCL assemblies

The Navision Class Library that
the application can utilize

Managed Code
DATA ACCESS LAYER Unmanaged Code
Managed data access layer
Managed Code

Unmanaged Code
NCLCSRT.DLL

Contains unmanaged components
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Query - the new Application Object Type

» Read-only

» Joining Tables
« Grouping

« Totaling

« Single SELECT

« Ambition: The way of reading data in NAV




(/AL Programming Constructs

* Query
- OPEN, READ, CLOSE

« Background Sessions, NAS replacement
- STARTSESSION, STOPSESSION
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Example from Upgrade - “OR™ condition

Loopi(}

WITH Item DO BEGIH

SETFILTER({"Roll-up Kit Pricing™, '<>%1°,08);

MODIFYALL{"Roll-up Kit Pricing”,B8);

SETFILTER("Components on Sales Orders™,'<>%1°',8);
MODIFYALL{"Components on 3ales Orders',8);

SETFILTER({"Components on Invoices",'<>%1°',8);

MODIFYALL (' 'Components on Invoices',8);
EHD;
ERROR{'hi"'};

Loop2(}

// filters are cleared
// in the real code

WITH Item DO
IF FIND('-") THEH
REPEAT

IF ("Roll-up Kit Pricing" <> "Roll-up Kit Pricing”::Hever) OR

("Components on 3ales Orders" <> @) OR

{"Components on Invoices" <> @)
THEH BEGIH
“Roll-up Kit Pricing™ := 8;

“Components on Sales Orders™ = 0;

“Components on Invoices" == B;
MODIFY;
EHND ;
UWTIL HEXT = @;
ERROR{'hi"};

Loop3({}

WITH Item DO BEGIH
MODIFYALL{"Roll-up Kit Pricing”,B8);

MODIFYALL{""Components on 3ales Orders',8);

MODIFYALL (' 'Components on Invoices',8);
EHD;
ERROR{"hi");




lterating a set

Example:

We want to summarize some Value Entries
(5802) by "Item No.” and "Document Type”:

We create a (temp) table to hold values
while we |ter'"+“ thvaiinh tha antrine

Table 150100 Perf Test 5802 Buffer - Table Designer (== =]

T h e n Wp W r' I E..Figld Mo,  Field Name Data Type  Length Diescription

AddUE{I1temHo : Eude[Zﬂ] DucTUDE : Option;UVal0ty : Decimal ;SalesAmt : Decimal ;Cos
IHIT;
Exists := GET(ItemHo,DocType};

“Item Ho." :-= ItemHNo;
“"Document Type™ := DocType; Test 5802 ..
"Ualued Quantity" += ValQty;
"“Sales Amount {Actual})™ += SalesAmt; Sur.
“"Cost Amount {Actual)" += CostAmt; Type
"Cost Posted to G/L"™ += CostPstd;
IF Exists THEH

MODIFY
ELSE

NAV |e=c~hc|cn/¢ INSERT;




Which is faster?

// function 1
WITH ValueEntry DO BEGIN

SETFILTER(C'Item No.","7*"): 7as
IF FINDSET THEN ~212s
REPEAT
VEBuffer _AddVE('Item No.","Document Type',..);
UNTIL NEXT = O;
END; ltem ‘7* -> ~0.86 mill. entries out of ~6 mill.

(q %’ oS~ . . . . - i .
// function 2 ltem ‘1 2.4 mill. entries out of ~6 mill

WITH ValueEntry DO BEGIN
SETCURRENTKEY(*"'Item No.","Posting Date",'ltem Ledger Entry Type”,..);
SETFILTER(""1tem No.","7*%);
IF FINDSET THEN

REPEAT ~412s
VEBuffer . AddVE(''Item No.","Document Type™",.); ~1015s
UNTIL NEXT = 0;
END;
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How about using Query?

WITH ValueEntryQry DO BEGIN
SETFILTER(1tem No,"7*");
IF OPEN THEN

WHILE READ DO

—VEBuFrer-AaavEGtem—No; Document—Type;

~0.9 mill. entries out of ~6 mill. ~53s

~2.4 mill. entries out of ~6 mill.  ~56s




(alculate Sums - no SIFT

CalcSumi(}
PerfTestTable . SETRANGE{Weekday ,PerfTestTable Weekday: :Thursday);

IF PerfTestTable . FIHD({'-") THEH

REFEAT
Total := Total + PerfTestTable.Amount;

UNTIL PerfTestTable.HEXT = 8;

CalcSumZ({}
PerfTestTable . SETCURRENTKEY (Weekday}) ;

PerfTestTable . SETRANGE{Weekday ,PerfTestTable Weekday: :Thursday);
PerfTestTable _CALCSUMS {Amount) ;
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Size Matters...

A simple iteration over the Item Ledger Entry table (~6 mill. records) with
three queries with different number of fields and one full-record loop:

Average
Description Duration (s)

Query on Table 32, first 6 fields
Query on Table 32, first 9 fields
Query on Table 32, first 12 fields

Record Table 32, all 72 fields




CurrPage.UPDATE(FALSE)

» Historically we have had a lot CurrForm.UPDATEs
- Most of them are not necessary in Pages.
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Hunting the last 1%..

ItemLedgEntry.FINDFIRST;

ValueEntry.FINDFIRST;

FOR 1 = 1 TO 1000000 DO
MyFunc(ltemLedgEntry,ValueEntry);

1) MyFunc(ltemLedgEntry;ValueEntry); 5.8s
2) MyFunc(VAR ltemLedgEntry;VAR ValueEntry); 0.3s
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Background Sessions

[{Ok} :=] STARTSESSION(
Sessionld, Codeunitld [, Company] [, Record])

+ Great for off-loading user sessions

- Performance cost of an extra session (a Windows
handle, login time, memory etc.); approx. 10ms +
~20KkB to start one session.

Use JobQueue to process async. and to serialize
execution.
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Background Process Example...

OnRun{VAR Rec : Record "Analysis Uiew)
IF Code <> """ THEH BEGIH

Toward S 1 InitLastEntryHo;

LOCKTABLE ;

Update '°;
UpdateOne{Rec,2,"Last Entry Ho." < LastGLEntryHo - 1800);

Update™’

InitLastEntryHoi)
Updatefll{Which : 'Ledger Entries.Budget Entries . Both' :DirectlyFromPosting : Boolean)
AnalysisView? .SETRANGE(Blocked ,FALSE);

- IF Di t1yF Posti THEH
We dld aC Hn:;;EiEﬂigig.EET;:aGE{"UpdatE on Posting",TRUE};
baCkg I’OUI IF AnalysisUiew? ISEMPTY THEH
. EXIT;:
changed i
than the ¢

~ IF DirectlyFromPosting THEH
AnalysisUiew? SETFILTER({"'Last Entry Ho."," <%1",LastGLEntryHo};

InitLastEntryHo;

AnalysisUiew? _LOCKTABLE;
IF AnalysisUiew? _FINDSET THEH
REFEAT
/7 UpdateDne{fAnalysisView2 ,Which,H0T DirectlyFromPosting AHD (AnalysisUiew2.'Last Ent
STARTSESSIOH(SessionMo,CODEUNIT: :"'Update Analysis View",COMPAMHYHAME ,AnalysisUiew2);

NAV?E%F)'TC'CI\ g C) UMTIL AnalysisUiew2 HEXT = B8;

o A\ i
(" amibuso.cam conference )



Background examples

« REP84 - Update Analysis Views
« Start many sessions...




Recommendations

SETFILTER/-RANGE instead of IF ...
Loops (~NEXT) are ev
Use CALCSUM instead of loops
Only use SETCURRENTKEY if you need sorting
Use Queries for large data sets

Clean out those left over CurrPage.UPDATES
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New DataStack
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New Datastach

Completely rewritten. NDBCS.DLL is no longer used by
the server

Based on ADO

ADO is maintained by the SQL team and supports new SQL
Server functionality

Better performing, more scalable
Vastly reduced managed/unmanaged transitions

Internal measurements show better performance than classic
client and use far less memory
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Connection pooling

Use a single powerful account to connect with SQL
Server
No need for setting up delegation

Reduce memory consumption (Multiple users can
share the same connection)

Every user-session has a preferred connection
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Cross user datacaching

Data only read by the NST once
In NAV2009 caching was done for each user

Affects all record API calls for retrieving data
Query result-sets not cached in NAV 2013

Cross NST cache synchronization
Caches up-to-date within one minute
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One security model

Permission evaluation takes place in the NST only.
No need for Synchronize All Logins

No need for the XP_NDO extended stored
procedure

NAViechdays ()




Performance MARS vs Cursors

Now using Multiple Active Result Set (MARS) instead
of cursors

Impact:
Less SQL Server roundtrips

SQL Server has increased freedom to choose the best
access plan

FIND and FINDSET are equally fast

Supporting dynamic result-sets is more expensive
(Consider using query)
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The range-lock problem

SalesLine.SETCURRENTKEY (SalesLine.DocumentNo, SalesLine.LineNo);
SalesLine.SETRANGE(SalesLine.DocumentNo, 30);
SalesLine.LockTable;

IF (SalesLine._FindSet("-")) THEN ;

10,1

30,1 ﬁ

A\ 4
10,1 30,1
20,1
v
10 1
10 2
11 1
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Changed isolation level

Changed isolation level from SERIALIZABLE to
REPEATABLE READ

Prevents blocking by examply when posting sales orders

Sal esLi ne. LockTabl e;

Sal esLine. SetFilter(“Docunment No.”, 10);

Sal esLi ne. Set Range(“Li ne No.”, ‘1000..2000");
| F (Sal esLi ne. FI NDSET) THEN

REPEAT

UNTI L ( Sal esLi ne. NEXT() -

NAViechdays )




Character data improvements

Unicode support

Only support for latest Windows Collations

Server leverages this knowledge and optimize SQL
statements

Conversion takes place during database conversion
IN one step

NAViechdays (&)
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Unicode support

Data from different codepages can be stored in the
database with no loss

Still only one sorting

NAViechdays (&)
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Consistent sorting

Temporary tables and normal tables sorted the
same way

Retrieval of marked records respects the chosen
sorting

Retrieves marked records with one statement if possible

@ operator use SQL COLLATE keyword

NAViechdays ()




(alcSum/(alcFields improvements

Can use SIFT even for Count and Average formulas

SIFT indices are no longer a requirement for
CalcSum / CalcField calls

Use Min/Max SQL functions instead of multiple SQL
statements

No longer traverse data when Validated security
filter mode is used

NAViechdays ()




SetAutoCalcFields

New command to calculate flow-fields automatically
for find calls

Translated into a single SQL-Statement (Internally named
"Smart-SQL”)

Used when filters are applied on flow-fields to only
retrieve records that pass the filter from SQL Server

Used behind the scenes by pages and reports

NAViechdays




SetAutoCalcFields

| F (custoners. FI NDSET) THEN
BEG N
REPEAT
custoners. cal cFields("Sales (LCY)");
| F (custoners."Sales (LCY)" <> 0) THEN
BEG N
custoners. cal cFi el ds("Bal ance (LCY)");
IF (((custoners."Balance (LCY)" / custoners."Sales (LCY)") * 100) > 40) THEN
BEGA N
cust omer s. LOCKTABLE;
cust omer s. Bl ocked : = custoners. Bl ocked: : I nvoi ce;
cust oner s. MODI FY;
END;
END;
UNTI L (custoners. NEXT()=0);
END;

NAViechdays ()
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Query implementation

Query definitions always translated into a single
SQL statement

Underlying engine for "Smart SQL”

Utilizing features like sub-queries, const column values
and apply joins which are not yet available through the
designer
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Query and classic NAV constructs

Utilizes SIFT

The query engine will use a SIFT index to cover retrieval of
data for a data-item whenever possible

Flow-Field support

Flow-Fields can be used in a query making it easier to keep
business logic consistent.*

Flow-Filter support

Flow-Filters can be used in join conditions to ensure
consistency among joined data-items and flow-fields

NAViechdays ()
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Performance considerations for query

Query results are not cached!

Query is not guaranteed to deliver a dynamic
result-set

On the other hand it is not guaranteed that it won’t deliver
a dynamic result-set either

Ordering of tables in query matters!
Nested Loop and Force Ordering hints are applied

NAViechdays ()
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Buffered inserts

Buffered inserts used more often:

- Tables containing Recordld’s and/or SglVariant columns
now supported

I|F (JnlLine.Find('-")) THEN
BEG N
GLEntry. LockTabl e;
| F (NOT GLEntry. FindLast) THEN
GLEntry."Entry No.": =0;
REPEAT
GLEntry."Entry No.":= GLEntry."Entry No." +1,

GLEntry. I nsert;
UNTIL (JnlLine.Find('>") = 0) c
END; database here
Commi t ;




SQL Callstack trace

» Enabled through the debugger Ul

Home Actions CRONUS Interational Ltd. 9

Debug Debug | Start Full SOL Stop Full SOL Show Show as
Mext Tracing Tracing as Llist  Chart

Session SOL Trace View

Session List Typetofilter (F3) | UseniDy, 2 ©

Sorting:  Server Instance D, 5ession 1D~ %J,' Mo filters applied

- Session ID User ID SQL.. Client Type Login Date Server Computer Name
3 EURCPE\jfalkebo [] Windows Client 26-09-2012 10:19:00,... jfalkebol1.europe.corp.microsoft.com
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SQL Callstack trace

ﬁ;’ = E g

- o — .

L %

ANBSEFac|r v BANG DE|P

| EventClass | TextData | Duration | SPID_| CPU | Reads | RowCounts | Wites
sP:stmtcompleted SELECT “User Code” FROM “Navision_NAV7"."dbo"."Object Metadata” WITH(READUNCOMMITTED) WHERE ("Object Type"=@0 AND "Object ID"= 1 53 0 14 i 0
RPC:Completed exec sp_execute 5,@0=5 @1=45 1 53 o 14 - | o
5qL:Batchconpleted [ 7% 3F CompanyIntormation.GET Applicationiar (Codelnit 1).GetSystenindicator line 1 User: EUROPE\jralkebo =/ i o =53 el ° o
5p:SstmrCompleted SELECT “"rimestamp”,"Type","Company Name”,"ID","name", "Modified","Compiled” ,DATALENGTH("BLOB Reference”),"BLOB 5ize”,"DBM Table - § 53 o [ 1 [:]
RPC:Completed exec sp_execute §,30=1,81="',@2=79 2 53 o 3 1 0
SP:stmtCompleted SELECT "timestamp”,"Type","Company Name™,”ID","Name","Modified”,"Compiled” ,DATALENGTH("BLOB Reference"),"BLOB Size"”,"DBM Table o 53 o 3 1 o

RPC:Completed
SP:StmtCompleted

exec sp_execute 5,00m1,01='",82079 SELECT “timeshmq‘,'Txe;‘,‘Comran}r Name","ID","Name","Modified”,"Compiled”,DATALENGTH{"BLOB Refy
SELECT "BLOB Reference” FROM “Navision_Nav7"."dbo"."Object” WITH{READUNCOMMITTED) WHERE ("Type" ompany Name' had 1 53 ] 22 1 (]

RPC:Completed eXec Sp_execure 9,80=1,81='' AZ=79 L § 53 o 22 1 o
TM: Commit Tran completed COMMIT TRANSACTION 53
TM: Begin Tran completed BEGIN TRANSACTION 53

SPistmtCompleted SELECT "timestamp™,"Object Type”,"Object ID",DATALENGTH("Metadata™),DATALENGTH({"User cCode"™) ,DATALENGTH("User AL Code"),"Metadat 1 53 o 14 1 o
RPC:Completed EXeC Sp_execute 2,20=1,81=73 1 53 o 14 1 o
SP:stmtCompleted SELECT “"User AL Code”™ FROM “"Navision_Nav7™,"dbo"."Object Metadata”™ WITH(READUNCOMMITTED) WHERE ("Object Type"s=@0 AND “Object I o 53 o 14 1 1]
RPC:Completed exec Sp_execute 3,80=1,81=7% ] 53 o 14 1 o
SP:StmtCompleted SELECT TOP 1 "timestamp","Type","Company Name","ID","Name","Modified”,"Compiled” ,DATALENGTH("BLOB Reference™),"BLOB Size”,"DEM o 53 o 8 1 a
RPC:Completed exec sp_execute 4,80=1,81=79 o 53 o 8 1 o
SP:StmrCompleted SELECT “timestamp”,“Object Type", “Object ID" ,DATALENGTH("Metadara™) ,DATALENGTH("User Code") ,DATALENGTH("User AL Code™),"“Mearadatr a 53 o 14 2 § o l
RPC:Completed exec sp_execute 2,80=1,81=7%9 o 53 o 14 1 o B
5p:stmrCompleted SELECT "User Code” FROM “Navision_NAVT"."dbo"."Object Metadata" WITH(READUNCOMMITTED) WHERE ("Object Type"=20 AND "Object ID"= 1 53 a 22 : | [+

[T, S S ) PP Y ey S Sy 7 Y

.

-
4
F
i
-

IF CompanyInformation.GET

pplicarionManagement (Codeunit 1).GerSystemIndicaror line 1
user: EUROPE\jfalkebo
*/

[Ln382,Col2 | Rows:412
| Connections:0 /|
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NAV TechDays 2012 Aftercare

Follow up questions & comments?

Post them in the forum on
mibuso.com

Will be reviewed by presenters from R&D
Attend online meetings (organized by MDCC)

Recorded sessions will be made available for
download on mibuso.com
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