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Introduction

Scripting is one of the most powerful features in the Application Server world. This Tech Note will demonstrate
« The approach that can insert one data row into a database table during each AppEngine's scan cycle.
e The proper sequence for using scripts’ Execution Types.

« Effective use of ArchestrA Objects' predefined attributes in the script's Expression for special requests.

Application Versions
* Wonderware Application Server 2012 and later

Inserting a DB Row in Each Scan Cycle

The most interesting part of this task is how to set up the proper script expression that triggers the corresponding implementation. Since
the condition is each Scan Cycle, we know this condition is related to the AppEngine's Scheduler. From the Object Viewer, we found
some predefined Scheduler's attributes:
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-4 InsertToDB Attribute Name Value | Timestamp | Quality | Status | Security... | Categc—r],rl Locked | Type
EI@ WinPlatform_001[SVM-WINT | Scheduler ExecInterruptsFullEnable false C0:Good Ok Tune Writea.. Unloc.. Boolean
[-49: AppEngine 001 Scheduler.ExecInterruptsStandardEnable  true C0:Good Ok Tune Writea.. Unloc.. Boolean
Qj Area 001 [Area 001] | Scheduler.bxednterruptsTimedvg 00 1/2/2014 1:53:5... (iGood Ok ReadOnly  Calcula.. Unloc.. Float
Scheduler.ExecutionTimeAvg 15 1/2/2014 208:2... C0:Good Ok ReadOnly  Calcula.. Unloc.. Float
Scheduler.HousekeepingTimeAvg 0.0 1/2/2014 1:53:5... C0:Good Ok ReadOnly  Calcula.. Unloc.. Float
SchedulerInputMsgSizedvg 0.0 1/2/20141:54:3... C0:Good Ok ReadOnly  Calcula.. Unloc.. Float
SchedulerInputMsgsProcessedAvg 0.0 1/2/20141:54:3... C0:Good Ok ReadOnly  Calcula.. Unloc.. Float
SchedulerInputMsgsQueuedAvg 10 1/2/2014 2:08:3... C0:Good Ok ReadOnly  Calcula.. Unloc.. Float
SchedulerInputMsgsQueuedMax 1111111 1/2/2014 1:540... C0:Good Ok ReadOnly  Calcula.. Unloc.. Float
SchedulerInputQueueSizeAvy 0.0 1/2/20141:54:3... C0:Good Ok ReadOnly  Calcula.. Unloc.. Float
SchedulerInputQueueSizeMax 612.0) 1/2/2014 1:540... C0:Good Ok ReadOnly  Calcula.. Unloc.. Float
SchedulerInputQueueSizeMaxAllowed 16 C0:Good Ok ReadOnly  Writea... Unloc.. Integer
Scheduler.ObjectCnt 2 C0:Good Ok ReadOnly  Calcula.. Unloc.. Integer
Scheduler.ObjectsOffscanCnt ] C0:Good Ok ReadOnly  Calcula.. Unloc.. Integer
Scheduler.5canCyclesCnt ReadOnly «  Integer
Scheduler.ScanCOverrun.Condition false C0:Good Ok ReadOnly  Calcula.. Unloc.. Boolean
Scheduler.ScanCOverrun HiLimit -1 C0:Good Ok Operate  Writea... Unloc.. Integer
Scheduler.ScanOverrunsCnt 0 C0:Good Ok ReadOnly  Calcula.. Unloc.. Integer
Scheduler.5canOverrunsConsecCnt 0 C0:Good Ok ReadOnly  Calcula.. Unloc.. Integer
Scheduler.ScanPeriod 1000 C0:Good Ok Configure  Writea... Unloc.. Integer
Scheduler.5canTime 1/2/2014 208:2... 1/2/2014 208:2.. C0:Good Ok ReadOnly  Calcula.. Unloc.. Time
Scheduler.StatsAvgPeriod 10000 C0:Good Ok Tune Writea.. Unloc.. Integer
Scheduler.StatsReset false C0:Goed Ok Tune Writea.. Unloc.. Boolean

Ficure 1: APPENGINE'S SCHEDULER'S ATTRIBUTES

From examining each Scheduler's attribute, Scheduler.ScanCyclesCnt is the attribute we can use if we set the trigger at every
CHANGING point. This analysis brings the following screenshot which shows the script Trigger Conditions.
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34 ArchestrA IDE E@

Galaxy Edit View Object Window Help
PEIOH® GSHEA XEPE Ca90T0 0

(&) Template Toolbox » 1 %X | @ Save2DBOnUDAValue L7 R X
E * { InsertToDB “||| Field Attributes | Object information | STPts | UDAs | Extensions | Graphics |
Scripts: Aliases: & "
- N v 5t On Ex Of 5h
o n | [ Declarations: I
A r. InsertDB X X X
LgIemplateTnolboﬂ@'Graghin:TonIbnx| [ Scripts: Execution type: [Execute v” Vv ‘ i
9 Deployment v 1 X Basics ()
Expressian: J AppEngine_001,Scheduler, ScanCyclesCnt o
El- ¢ nsertTaDB 4
---@Unassigned Host Trigger type: [DaIaChangE vl [T Quality changes '
.
a8 x] VJ|nP|aﬂ0rm_Dul Trigger period: 00:00:00,0000000 21" || Runs asynchronously o
El- §8% AppEngine_01
EI"'ngrea_Dﬂl Deadbard: 0.0 o' Tmeout limit: |g ms
¥ @ Save2)BONUDAVal
@ Save22BOnUDAValue [ Historze script tate v [[IReportalsrm on executioneror (4
Priority: 2 3
£
Inheited scripts: =
Nae st On BEx OfF S yoopcount = loopCount + 1
Me .UDAValue = "String Value: " + loopCount;
QueryString = "Insert Into dbo.InsertUDA Values | '" +loopCou
a2alBCmd = aaDBConn.CreateCommand (QueryString, aaDBCommandType
retCode = aaDBCmd.ExecuteSynci();

logM=g = "aaDBCmd.ExecuteSync() returns " + retCode; B
LogMeszsage (logt=g) ;

Ficure 2: ExPrEssION AND TRIGGER TYPE SETUP

As the result, we see the DB row is indeed inserted during each Scan Cycle.
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%Mxmﬂ}ﬂﬂﬂl&mr Management Studic = ||==] ﬁ
File Edit View Project Debug Tools Window Community Help

S NewQuery | [y | B 0 0G| [ | & e
| vl Execute i £ iE |4 _

Object Explorer > 1 x SQLQueryl.sql - .INT\Testor (121)) | =

liIf
i
i
I

x

Connect = 3} 3}] E 5 fEemma® Soript for SelectTopHNRows command from S5MS ¢
1 Scriot] SELECT TCP 1000 [TableIndex] i
& 1) Scriptinsert it , [UDAValue] 4

(1 Database Diagrams FROM [ScriptInsert].[dbo].[InsertUDA]
= L3 Tables i

[ System Tables

dbo.InsertUDA

a B
= d Ceolumns &
[Z] Tablelndex (int, not null)

Tablelndex  LDAValue

[l »

String Value:
[Z] UDAValue (nvarchar(50), null) } g

= CaK String Value:

eys . |

[ Constraints = St"fng Value:

3 Triggers String Value:

[ Indexes String Yalue:

[ Statistics String Value:

[ Views String Value:
[ Synonyms String Value:
[ Programmability String Yalue:

[ Service Broker String Value:
[ Storage - SRR Y
‘| i v ||@ €| SYM-WINT (10.50 SP1) | SVM-WINT\Testor (121) | master | 00:00:00 | 439 rows

Ficure 3: DB Rows ARE INSERTED

Implementation Details

The following steps show the detail implementation of inserting a DB row during each Scan Cycle.

Create a Database and Table in SQL Server

Before inserting data, we must create a single table database. The SQL script below creates a database, Scriptinsert and a table,
InsertUDA. The table has two columns, Tablelndex and UDAValue.

8reate database Scriptlinsert
o

Use Scriptlnsert
Go
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Create Table dbo.InsertUDA
(Tablelndex int identity(1,1) ,
UDAValue nvarchar (50),

)
Go

Chject Explorer

Connect~ | &7 4 m T E;

| | ReportServer -
| | ReportServerTempDE

- .

=

| | ScriptInsert
[ Database Diagrams
= [ Tables
[ Svstem Tables
= E dbo.InsertUba
= 3 Columns
=] TableIndex {int, not nulli
=] upavalue {rvarchars00, mull

SQLQueryl.sgl -..istrator {EB}}*]

1

Create databazse Jcriptlnsert
F0

Tze Zcriptlnsert
o

[ Create Table dbo.InsertUDA
[ TableIndex int identityi(l,1),
ThAValus nvarchar (500,
]
oo

I |,|><

1 Fevs
1 Conskraints
1 Triggers
[ Indexes
|1 Statistics

ol I L=
[ Svnonyms

[ Programmability
[ Service Broker
[ Storage

[ Security

'_1 Meszages

Command({s) completed successfully.

3

Ficure 4: CreaTE INSERTUDA TABLE IN ScripTINSERT DB

Application Server Scripts

The following steps are showing the details that can insert data into SQL database during each AppEngine's scan cycle.

1. Define attributes in the UDA. For this example, we define three UDAs with string type:

e ConnectStringUDA
« DatabaseName with default value Scriptlnsert
= UDAValue
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& Save2DBOnUDAValue ¢ 7 B

| Field Attributes | Object Information | Scripts | UDAS | Extensions | Graphics |

B

UDA name; ConnectStringUDA il

UDAs:
= Data type: [Stfiﬂg v]
ConnectStringUDA cat ] [ — ]
DatabaseMame ategory: User writeable -
UDAValue Value

[ This is an array [ Buffered

Number of elements:

m

Inherited UDAs:

Ficure 5: CreaTe UDASs
2. Create a script called InsertDB, and define the following variables in the script's Declarations pane.

Dim aaDBConn As aaDBClient.aaDBConnection;
Dim aaDBCmd As aaDBClient.aaDBCommand ;
Dim nodeName As String;

Dim lineValue As String;

Dim sqlConnString As String;

Dim QueryString As String;

Dim logMsg as String;

Dim retCode As Integer;

Dim loopCount As Integer;

Dim currDataSet As System.Data.DataSet;
Dim sqlDataTable As System.Data.DataTable;
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& Save2DBOnUDAValue

La ? B

| Field Attributes | Object Information | Scripts | UDAs | Extensions | Graphics |

b4

Scripts: il
MName 5t On  Ex
InsertDB X X

Dim

Dim
Dim
Dim
Dim

B

%) Script name: InsertDB

= Declarations:

[=] Scripts:

=3
=3

aalDBConn A= aaDBClient.aaDBConnection:

aalDBECmd A=s aaDBClient.aaDBCommand; |
nodeName A= String:

lineValue As String:

sglConnString A= String:

Execution type:  |Execute || W =

asics (1)

- . -
Configure execution o)

m

FiGure 6: DECLARE VARIABLES

nodeName System._Environment._MachineName ;

sqlConnString “"'Data Source ' + nodeName +
Me .ConnectStringUDA

LogMessage("'sqlConnString: "

sqlConnString;
+ sqglConnString);

aaDBConn

loopCount = 1;
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";Initial Catalog="

In the Script's OnScan pane, use the following code snippet for creating a database connection.

+ me.DatabaseName + ";Integrated Security=true";

aaDBAccess.CreateConnection(sqlConnString);
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¥ Save2DBOnUDAValue G ? B x
| Field Attributes | Object Information | 5cripts | UDAs | Extensions | Graphics |
%) S5cript name: InsertDB Configure execution ol
Scripts: Aliases: =
Mame W st On Ex Of sh
Declarations: =
InsertDE X X X
[=] Scripts: Bxecution type: | OnScan =R
= i
nodeName = System.Enviromnment.MachineName
2glComnString = "Data Source = " 4+ nodeName + ";Initial Catalo
Me.ConnectStringlUDA = =glConnString: .
LogMe=s=sage ("=sglConnString: " 4+ =sglConnString)
aaDBConn = aalDBAccesszs.CreateConnection (2glConnString)
loopCouont = 1;
Inherited scripts: i
4| 1} 3

" & SaveZDBONUDAValue|

Ficure 7: CoNNECT TO DATABASE

Important Note

As one of the best practices in AppServer’s Scripting, we strongly suggest that you put the above statement,
aaDBAccess.CreateConnection, into the OnScan or Startup Execution type no matter in which situation. In other words,
you only need to create the database connection once and use it in the Execute Execution type.

Please keep in mind that creating a database connection is always expensive. This is because

e Creating a DB connection uses a substantial amount of memory on both the database server and database client
machines.

e Establishing a DB connection takes multiple network round trips to and from the database server.

* Opening numerous connections can contribute to out-of-memory conditions, which might cause paging of memory to
disk and, thus, overall performance degradation.

4. In the Script's Execute pane, use the following code snippet to insert data into database in each AppEngine's Scan Cycle.

* Trigger Expression: Scheduler.ScanCyclesCnt
« Trigger Type: DataChange
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loopCount = loopCount + 1;
Me.UDAValu = "String Value: " + loopCount;

QueryString = "Insert Into dbo.InsertUDA(UDAvalue) Values(™" + Me.UDAValue + "")";

aaDBCmd = aaDBConn.CreateCommand(QueryString, aaDBCommandType.SqlStatement, true);
retCode = aaDBCmd.ExecuteSync();

logMsg = "aaDBCmd.ExecuteSync() returns " + retCode;
LogMessage(logVsg);
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@ Save2DBOnUDAValue i 7 B x

| Field Attributes | Object Information | 5Cripts | UDAs | Extensions | Graphics |

) Script name: InsertDB

-
Confiqure execution order —

scripts: Aliases: =
M bt 5t 0O E of  Sh
ame " X Declarations: =k
InsertDE X X X
[5] Scripts: Execution type: [Euemte v] I e | |—_i|-‘ &)
Basics 1)
Expression: AppEngine _001.5cheduler.ScanCydesCnt E] =
Trigger type: Ml DataChange - I [ Quality changes =
Trigger periods{00:00:00,0000000 2" [ Runs asynchronously =k
Deadband: 0.0 ' Timeout limit: |g ms '
[ | Historize script state i [|Report alarm on execution error =4 E
Priarity:
E
Inherited scripts: -
Mame St On Ex Of 5h loopCount = loopCount + 1;
Me.UDAValne = "String Value: " + loopCount;

OneryString = "Insert Into dbo.InsertlUDR Values ([ "" +lcocopCount+

aaDBCmd = aalDBConn.CreateCommand (neryString, aaDBCommandType.Sgl
retCode = aalDBCmd.Execute3ync():

logM=g = "aalBCmd.ExecuteSync() returns " + retCode;
LogMessage (logMsg) » B

1| 1]

| @ Save2DBONUDAValue

Ficure 8: INSERT A Row INTO DB IN EAcH APPENGINE'Ss ScaN CycLE
5. In the Script's OffScan pane, use the following code snippet to shut down the database connection.

aaDBAccess. Shutdown();

file:///C|/inetpub/wwwroot/t002839/t002839.htm[1/28/2014 8:55:54 AM]




Wonderware Application Server Scripting Implementations Part 1: Inserting a DB Row During Each Scan Cycle

¢ Save2DBOnUDAValue La 7 B X
| Field Attributes | Object Information | Scripts | UDAs | Extensions | Graphics |
« Script name: InsertDB Confiqure execution order -
scripts: Aliases: =
Mame St ©On Ex Of 5h Dedarations: o
InsertDB X X X

m

Spe. ocesion e 7] £

T

aaDBLccess. Shutdown () ;

' m b

| @ Save2DBOnUDAValue |

FicUrRE 9: SHUTDOWN THE INSERTING EXECUTION

Scripts' Execution Types

There are five Script Execution types in Application Server: Startup, OnScan, Execute, offScan and Shutdown.
Each type has different executing condition.

e Startup: Scripts are called when the object containing the scripts is loaded into memory, such as during deployment, platform or
engine start.

¢ OnScan: Scripts are called the first time an AppEngine calls this object to execute after the object's scan state changes to
OnScan. The OnScan method initiates local object attribute values or provides more flexibility in the creation of .NET or COM
objects.

e Execute: Scripts are called each time the AppEngine performs a scan and the object is OnScan.

e OffScan: Scripts are called when the object is taken OffScan. This script type is primarily used to clean up the object and account
for any needs to address as a result of the object no longer executing.

e Shutdown: Scripts are primarily used to destroy COM objects and .NET objects, and to free memory.
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