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Introduction

Generally people use a database such as SQL Server, Oracle or Access to store data. However, Excel can also act as a database. Using
Excel's rich file types and functionality, you can enhance your Application Server application.

This Tech Note introduces the approach of reading and writing Excel data from the IDE via a .NET control. It contains the following
sections:

« Read and write the Excel data using an Application Server Script

« Explain the SQL techniques for Excel data processing in the .NET Control

Application Versions

* Wonderware Application Server 2012 R2 and later

e InTouch 2012 R2 and later

Read and Write the Excel Data Using an Application Server Script

This section explains reading and writing Excel data from Application Server using a custom script function library.

1. Download the ExcelOperations.zip file to your GR node and extract the contents to a local directory.

In this example, we use C:\TEMP\Excel.
2. Create a new Galaxycalled GalaxyExcel and open it in the IDE.

3. Import the ExcelOperations.dll file and confirm the import succeeds (Figures 1,2 and 3 below).
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Ficure 2: Browse AND SeLect THE DLL
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Ficure 3: VERIFY IMPORT SUCCEEDED

4. Import ExcelUDA.aaPKG and $READNWRITE2Excel.aaPKG into the Galaxy (Figures 4, 5, 6 and 7 below).
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Import Preferences ilil

—Objects with same Tagname and Codebase as an existing object
£~ Skip: Do nok impork

¥ Overwrite objects if the imported configuration version is higher
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i« Migrate
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Ficure 6: AccepT ALL DerauLT IMPORT PREFERENCES
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Import Automation Objeck(s)
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Migraking Ohject $READRMWRITEZExcel,

Object created successfully in the Galaoey,
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Obiject import skarks, .,
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Cbiject import ends,
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4| | 2]
File 2 of 2 completed

B

Chbiject 2 of 2 completed Far file 2

Ficure 7: CLose THE WINDOW AFTER SUCCESSFUL IMPORT
5. Go to the Deployment View, then locate the ExcelUDA object and open it.

6. Click the UDAs tab. The UDAs listed will be used to Read and write data to Excel from InTouch (Figure 8 below).
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@ ExcelUDA
Field Attributes I Object Information I Scripks - UDAs |Extensiu:uns I i3raphics I
UDA name: AllCelarray
UDAs:
Data bype: IString hd
ExcelCellreaditrite Category: ILIser writeable b
ExcelCellvalue
ExcelPath ~Walue
ExcelSheetMame [T This is an array [ Buffered
ReadAllCmd Mumber of elements: I
ReadCmd
W'rikeCmd ﬂ o [F
= LA
Wirikel alue
=
Inherited UDAs:
Marme: |

Ficure 8: List OF UDAs Usep IN REap AND WRITE OPERATION
¢ AllCellArray: String Data Type: Holds the concatenated values from multiple Excel cells.

* ExcelCellReadWrite: String Data Type: This contains the Excel cell information from where the data will be read or written to.
This example uses Al.

 ExcelCellValue: String Data Type: Holds the Excel cell value.

 ExcelPath: String Data Type: Holds the path of the Excel file. This example uses C:\TEMP\Excel\ReadWrite.xlsx. Make sure you
have this path with ReadWrite.xlIsx file in it on your local machine.

e ExcelSheetName: String Data Type: Holds the Excel sheet name. This example uses Sheetl.
« ReadAllCmd: Boolean Data Type: Used to trigger the data read from multiple Excel cells.

+ ReadCmd: Boolean Data Type: Used to trigger the data read from Excel cell.

« WriteCmd: Boolean Data Type: Used to trigger the data write to Excel cell.

« Write Value: String Data Type: Holds the value to be written to the Excel cell.

7. Click the Scripts tab.
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« Use the Script ReadCell to read data from an Excel cell (Figure 9 below).

¥ ExcelUDA

Field Attributes I Object Information ~ SCHpEs |UD.0.5 | Extensiunsl Graphicsl

¢ Script name: ReadCell

Scripks: fliases;

Mame ¥ |5t |on | [oF |5k |

ReadalCels [] Declarations;

*
fReadCel B Pim cdoExcelOps As DoExcellperations.ExcellperationClass;
¥ Dim excelFile As String:

Dim errMsg As String:

WiriteCell

Configure execution g

La ?

_I_I'I
_I]'I

1

AdAlv ] @

[=] Scripks: Execution type: IExecute
~Easics (1

Expression: |E><ceIUD.f'..Readed J '
Trigger type: IDataChange j [ Quality changes '
Trigaer periad; W 4 [V Runs asynchronausly '
Deadhand: IDD— A Timeaut limit: IW ms
[~ Histotize script state =k I” Report alarm on execution error wh

Prioritys I i

excelFile = me.ExcelPath;

If System.I0.File.Exists(excelFile) == true Then
Loglessage (excelFile)
If doExcelOps == Hull Then

EndIf;
LogMessage ime.ExcelCellReaddrite) ;

doExcelOps = new DoExcelOperations.ExcelCperationClass (excelFile):;

-ﬂx!l |:

|me.ﬁxc!elﬂe]_'l_ﬁalue = dDEKCElOpS.RE&dCEllI:III.E.EKEElSThEEtﬁamE; me.ﬁxcelﬂe]_]_ﬂeadﬂrite, Errﬁsgj;|

LogNessage ime.ExcelCellValue) ;
me.ReadCmd = O;
EndIf:

Ficure 9: ScripT To Reab Data FrRom ExceL CELL

= Use the Script WriteCell to write Data to an Excel cell (Figure 10 below).
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@ ExzceluDA

Figld F'.ttril:uutesl Cbject Information  SEripks |UDP.5 | Extensinnsl iaraphics |

<) Script name: WriteCell

Scripts: Aliases:
Mame ¥ [ st [on |Ex |of |sh | .
ReadallCells " [ Declarations:

Dim doExcelOps As DoExcelDperations.ExcellperationClass;

%
“u““u Dim excelFile As String:

Dim errM=g As String:

Confiqure exed

[=] Scripks: Execution bype: IExecute j IL
~Basics (14

Expression: IExceIUD.ﬁ..WriteCmd _l =

Trigger bype: IDataChange j [T Quality changes 4

Trigger period; IDD:DD:DD.DDDDDDD 4 ¥ Runs asynchronoushy =

Deadband: |I:I.EI 4 Tirnzout liit: IW ms

[~ Histarize scripk skate wh |_ Report alarm on execution error =

Pririty: I

excelFile = me.ExcelPath:

If System.I0.File.ExiztsiexcelFile) == true Then
LogMeszage (excelFile) :
If doExcelOpz == Hull Then

EndIf:
LogMeszage ("WriteValue: " 4+ me.WriteValue):

doExcelOpz = new DoExcelOperations.ExcelOperationClazsiexcelFile) !

| doExeelOps.WriteCell ime.ExcelSheetHame, me.ExcelCellReadWrite, me.WriteWalue,errlMag): |

me.Writetmd = 0;
EndIf:

Ficurel0: ScrirT To WRITE DATA INTO ExceL CELL

« Use the Script ReadAllCells to read from multiple cells in the Excel (Figure 11 below).
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@ ExcelUuDA

Field Attributes | Object Information  SCHpEs |LID.C'.5 | Extensions I i5raphics I

¢ Script name: ReadallCells

Scripks: Bliases;

Mame .
[=] Declarations:

ReadallCells
Readiell ¥ Dim doExcelOps As DoExcelOperations.ExcellperationClass;

Dim excelFile As String;
Dim errMsg As String;
Dim allCells As String;

W'riteCell

[=] Scripts:

Execution bype: IExecutE

~Basics 1)

Expression: IExceIUD.ﬁ..Read.ﬁ.IICmd

Trigger kype: |Datachange

Trigger period: IEIEI:DEI:EID.DEIEIDDEID =k

1

Deadband: IEI.EI .

1

L

[ Hiskatize script state

j [T Cualiy

¥ Runs asynchronoushy

Tirmeaut limit; |5|:||:||:||:|

r Repart alarm on execuki

Pricrity: I

excelFile = me.ExcelPath;

If System.I0.File.Exists(excelFile) == true Then
LogMessage (excelFile) ;
If doExcelOps == Hull Then

EndIf;

doExcellps = new DoExcelOperations.ExcelOperationClass(excelFile) ;

I me.R11CellArray = doExcelOps.Readlll (me.ExcelSheetHame) ;

LogMessage (me .j-!.J_'I_Ce]_'I_Array] H
me.Readd11Cmd = 0O;
EndIf;

Ficure 11: ScripT To Reab ALL DaTa FrRom ExceL CELL

8. Close the ExcelUDA object

9. Create a new instance of the Platform, App Engine, Area, ViewEngine and a READnNWRITE2Excel InTouchView object.

10. Assign the objects correctly under the Platform then cascade deploy the Platform (Figure 12 below).
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Edyneplu?ment S
=) o GalaxyExcel ;I

----- |Inassiqned Haosk
= 8% E001
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Lo @ ExcelUDa

= [F) vooi

------ P2} READRWRITE2Ecel_001

Ficure 12: CreaTE OBJECT INSTANCES AND DEPLOY PLATFORM

11. Open the ReadWrite.xIsx file and type the string Hello in cell A1 (Figure 13 below). Then save and close the file.

™ AR SRAE Readirite xlsx - Microsoft Excel o B 2
Home | Insert Page Layout Faormulas  Data  Review ‘wiew Team Historian & e = EH £3
Calibri -1l v B == 5 General - gy E v ST
* L T === _ A ’
Bz~ B J U~ A A E=E = $ - % o sttes | col IR
Paste . - e3 ez
e - A EE | ¥ i 5 - - | @
Clipboard = Faont = Alignment Mumber Editing
Al - (" X« [ Hello v
A B C D E F G H I
1 Hello E
2
3
il
]
6 -
M 4 F M| Sheetl . Sheetz . Sheets £ IEN il | 30
Edit | | BB OB 100%

Ficurel3: TyrPe A VALUE IN ExceL CeLL ALl

12. Open InTouch Application Manager. Find the deployed $SREADNWRITE2Excel object and open it in WindowViewer (Figure 14 and
15).
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: InTouch - Application Manager - [c:'program files {(x86)" archesktra' frameworkik - |I:I|5|

File Miew Tools Help |InT|:|L||:h-.ﬁ.|:||:||i|:
]| ) &) ) | ]| [E] | =] ] )

ame | Path | Fesaolution | Yersion | Application T il
; ciprogram Files (xBaarchestralframewarkibi,.. 1280 x 1024 10.6 Managed
W Demo Application 1024 X 768 c:hprogramdatatintouchdemostdemoappl_1024 1024 x 7o8 10.6 Stand Alone
¥ Demo Application 1280 x 1024 c:programdatatintouchdemostdemoappl_1280 1280 x 1024 10.6 Stand Alone
WaDemo .ﬁ.ppllcatlun 1260 = 500 C 'I,prugramdata'l,lntl:uuchdemus'l,dem-:napp1 1268... 1280 x&00 10.6 Stand P.Il:une
al _————a mm - - - . -
4 | _l_l
$READNWRITEZE xcel - This application can write a value to excel and alzo read a value from excel. ;I

[

Ready

Ficure 14: SeLecT THE DepLoYED INToucHVIEW APPLICATION
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™ InTouch - WindowViewer - C:\PROGRAMDATA ARCHESTRA'\MANAGEDAPP = IDliI

File Logic Special Development!

N Communication with Excel

( READ FROM EXCEL ) ( WRITE TO EXCEL )
Enter theexcel cell# = A1 Enter avaluetowrite=_______________
Read the value from excel Enter the excel cell & = . ﬁ_l __________
Valueread fromexcel= Commit the value to excel
' v ', v
r )

READ ALL CELLS FROM EXCEL

Read the values from excel

Clear the above data

Values read from excel cells:

Ficure 15: OrPeN THE DepLoYED INToucHVIEW APPLICATION IN RUNTIME

13. To read the value from Excel, enter the cell # as Al (this appears by default on WindowViewer) then click the Read the value
from excel button. The string Hello is displayed in the window (Figure 16 below).
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@ InTouch - WindowVYiewer - C:\PROGRAMDATA' ARCHESTRA', MANAGEDAPP

File Logic Special

[l Communication with Excel

READ FROM EXCEL

Enter the excel cell & =

Read the value from excel

Value read from excel 5 Hello

Ficure 16: Tyre A CELL# AND READ THE VALUE FrRoM EXCEL

To Write a Value to Excel

1. Type the value to be written as Wonderware, type the cell # as Al (this appears by default in WindowViewer) then click Commit
the value to excel button (Figure 17 below).

Note: Before writing to Excel, make sure the ReadWrite.xIsx file is closed.
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=101 x|

Ficure 17: Type CeLL # AND VALUE To WRITE VALUE INTO ExCEL

The string Wonderware will be written into the Excel sheetl cell A1 (Figure 18 below).
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@| H9-0-|= Readiritexlsx - Microsoft Excel S RCT
Home | Insert Page layout Formulas Data  Rewiew iew Team  Historian ¢ 9 = EH £3
“‘_j] & Calibri -1 - = E%] =¢  General - Al P T
— B B I U- AN EEEEHE $-% - el @~ -

Paste | ... e 3 ells
- F || A EE | B i > | &
Clipboard = Font ] Alignment P Mumber a Editing
&1 - Jx | wonderware v
A B C D E F G H A
1 |Waonderware E
2
&
il
3
6 .
4 4 » ¥ | Sheetl  Shest? ~Sheet3 ~¥J []4] il | b1
Ready | ||§|E 100% (=) [ (+) .:

Ficurel8: VERIFY THE VALUE WRITTEN INTO EXCEL

To read values from multiple cells in Excel

1. Open the ReadWrite.xlIsx file and type your values (Figure 19 below).

Save and Close the ReadWrite.xlsx file.
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|1_T,|' = |= ReadiWritexls: - Microsoft Excel = [E] 2R
File Home | Insert Page layout Formulas Data  Rewiewe Wieww Team  Historian & 9 = EH £
L1~ — |—1
= X Calibri 11 v = =|=|5' General - A i T - 47
ad
J 3 B I U~ A AN EEE=EE %% Sty o E' -
Paste | . . B3 ells
- T He A e L % 3% > v | &
Clipboard ' Font Murmber ' Editing
F2 - J v
A B C D E F G H -
1 [Red; Yellow, E
2 Blue; Qrangs; I .I
3 |Green; Purple;
il
5
b -
4 4 b M| Sheetl . Sheet? “Sheet: ¥ [14] | | 30
Ready | |[E2|E £ 100% (=) Y (+)

Ficure 19: MuLTipLE VALUES IN ExcEL

2. In WindowViewer, click the Read the values from excel button.

The values are displayed as a concatenated string (Figure 20 below).

(" T4

READ ALL CELLS FROM EXCEL

Read the values from excel

Values read from excel cells:

Red;Yellow;Blue;Orange;Green; Purple;

Ficure 20: Reap MuLTipLE VALUES FrRom ExceL IN INToucH WiNDoOw VIEWER
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Explain the SQL Techniques for Excel Data Processing in the .NET Control

Excel has many unique features, summarized in the following list.
e Accessing wide range data types and Updating large amounts of data quickly and easily.
e Charting and graphing data sets.
¢ Perform 'drill-down' analysis on large data sets.
e Storing, analyzing, collecting and sharing data amount the Microsoft Office World and much more...

In this Tech Note, our focus is to introduce a .NET component approach that allows Wonderware Application Server (WAS) to read and
write data into Excel.

Similar to working with SQL Server or Microsoft Access, you need to follow the same concept of Database connection, dataset and SQL
query for the Excel database operations.

 Database connection — In our example in this Tech Note, we have the following connection string in C# format:

* connectionString = string.Format("Provider=Microsoft. ACE.OLEDB.12.0; Data source={0}; Extended Properties=\"Excel
12.0; HDR=NO\";", excelFilePath);
conOleDB = new System.Data.OleDb.OleDbConnection(connectionString);

= Provider: Microsoft. ACE.OLEDB.12.0
It is the main OLEDB provider used to open the Excel sheet. So far it has been tested with Excel 2010 version. The Provider is a
Microsoft Shared DLL is located at:

-64-bit OS: C:\Program Files (x86)\Common Files\microsoft shared\OFFICE14\ACEOLEDB.DLL
-32-bit OS: C:\Program Files\Common Files\microsoft shared\OFFICE14\ACEOLEDB.DLL

= Data source: The full path of the Excel workbook which can have following extension types.

Excel Workbook Type Description

XLS 97-2003 Excel Workbook

XLSX 2007 or later Excel Workbook

XLSB 2007 or later Office Open XML format saved in a binary format
XLSM 2007 or later Office Open XML format with macros enabled

Note: Refer to the System Platform Readme file (on your System Platform installation disc) under Third-Party Application
Prerequisites for list of supported Excel versions.
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= Extended Properties: Extended properties can be applied to Excel workbooks which may change the overall activity of the
excel workbook from your program. The available properties are:

Property  Description

It represents Header of the fields in the excel table. Default is YES.
HDR If you don’'t have fieldnames in the header of your worksheet, you can specify HDR=NO which will take the columns of the tables that it finds as

f1,f2 etc.

Readonl You can also open excel workbook in read-only mode by specifying ReadOnly=true; By Default Readonly attribute is false, so you can modify

Y data within your workbook.
Excel does not provide the detailed schema definition of the tables. Excel needs to scan the rows before deciding the data types of the fields.
MaxScanRows specifies the number of cells to be scanned before deciding the data type of the column.
By default, the value of this is 8. You can specify any value from 1 — 16 for 1 to 16 rows. You can also make the value to O so that it searches
MaxScanRows all existing rows before deciding the data type. You can change the default behavior of this property by changing the value of
[HKLM\Software\Microsoft\Jet\4.0\Engines\Excel\TypeGuessRows] which is 8 by default.
Currently, MaxScanRows is ignored, so you need only to depend on TypeGuessRows Registry value. Hopefully, Microsoft fixes this issue to its
later versions
As mentioned MaxScanRows, Excel has to guess a number of rows to select the most appropriate data type of the column, a serious problem
may occur of you have mixed data in one column. Say, you have data of both integer and text on a single column, in that case excel will choose
its data type based on majority of the data. Thus it selects the data for the majority data type that is selected, and returns NULL for the minority
data type. If the two types are equally mixed in the column, the provider chooses numeric over text.
IMEX For e.g., In your eight (8) scanned rows, if the column contains four (4) numeric values and four (4) text values, the provider returns four (4)
numbers and four (4) null values, but you really want is text values.
To work around this problem for data, set "IMEX=1" in the Extended Properties section of the connection string. This enforces the
ImportMixedTypes=Text registry setting. You can change the enforcement of type by changing
[HKLM\Software\Microsoft\Jet\4.0\Engines\Excel\ImportMixedTypes] to numeric as well.
Read Cell

string queryLine = String.Format(''select * from [{0}${1}:{2}]", sheetName, cellName, cellName);
cmdOLEDBAdpter = new System.Data.OleDb.OleDbDataAdapter(queryLine, conOleDB);
System.Data.DataTable cellData = new System.Data.DataTable();

cmdOLEDBAdpter.Fill(cellData);

foreach (System.Data.DataRow row in cellData.Rows)

{

string cellvalue = row[0].ToString(Q);

}

In the above code snippet, we compose a SQL statement that tries to query a single Excel cell content. For example,
Sheetl$Al:Al.
The remaining code in the snippet is the standard .NET approach to retrieve the data from the Excel Workbook.
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The standard .NET approach is to use the OleDbDataAdapter, DataTable and DataRow .NET component. You can click on
each component for detailed information.

* Write Cell

strin gueryLine = String.Format("'UPDATE [{Og${l}: 2}] Set F1=\"{3}\""', sheetName, cellName, cellName, value2Write);
oleDBCmd = new System.Data.OleDb.OleDbCommand(queryLine, conOleDB);
oleDBCmd.ExecuteNonQuery(Q);

In this code snippet, the UPDATE is a standard SQL statement to change the value of a specific Excel cell. For example, we
can change the value of Sheetl$A1:Al with the content of value2Write.

Note: F1 is the default name for .NET ADO to assign to the first column. For multiple columns, you can use the following
format example...

st:ingwqyer #ine = String.Format("UPDATE [{0}${1}:{2}]1 Set F1=\"{3}\" Set F2=\""{4}\""", sheetName, cellNamel, cellName2, value2Writel,
value2Write2);

¢ Read all cells from an Excel sheet

string queryLine = String.Format(“'select * from [{0}$]", sheetName);
StringBuilder allContents = new Strin Builder(g; ~
cmdOLEDBAdpter = new System.Data.OleDb.OleDbDataAdapter(queryLine, conOleDB);
System.Data.DataTable sheetData = new System.Data.DataTable();
cmdOLEDBAdpter.Fill(sheetData);
System.Data.DataSet excelDataSet = new System.Data.DataSet();
excelDataSet.Tables.Add(sheetData);
foreach (System.Data.DataTable thisTable in excelDataSet.Tables)
foreach (System.Data.DataRow myRow in thisTable.Rows)
foreach (System.Data.DataColumn myCol in thisTable.Columns)

string value = myRow[myCol].ToStrin ;
allCo%tents.AppeR&LiJé vald%); 90

}

In this code snippet, the first part is the same as the Read single cell except for the scope of the SQL query.

However, in the data extraction section, we use three layers of foreach loop to retrieve data from
Sheet:DataTableaRow:DataRowacCell:DataRow+DataColumn.

Our .NET control only implements the above three methods. In this Tech Note's Section 1, we have given the usage under Wonderware
Application Server.

R. Herunde, E. Xu

Tech Notes are published occasionally by Wonderware Technical Support. Publisher: Invensys Systems, Inc., 26561 Rancho Parkway South, Lake Forest, CA 92630. There is also
technical information on our software products at \Wonderware Technical Support.

For technical support questions, send an e-mail to wwsupport@invensys.com.
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