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3.1

3.2

Overview

This guide demonstrates how to establish a connection between Microsoft Excel and
the KEPServerEX data server. Before continuing with this tutorial, configure a server
project. Select the appropriate driver and settings or run the Simulation Driver Demo
included with KEPServerEX. The Simulation Driver Demo project is used for all examples
in this tutorial.

Requirements

The following are necessary to perform DDE connections to the server:

¢ In the Installation Features dialog of the server installation, select DDE (Dynamic
Data Exchange) from the Native Client Interfaces tree.

e Avalid DDE client (such as any version of Excel) must be used.

Configuring the Server for DDE Connectivity

Change the Server to Interactive Mode

Although the server's default process mode is System
Service, communication between Excel and the server are
simpler in Interactive mode. To change the process mode

Configuration

Start Runtime Process

Stap Runtirme Process

to Interactive mode, follow these steps: e
1. Right-click on the Administration menu and select Resgt e L0
Settings.... User Manager...
Settings...

2. Open the Runtime Process tab and locate the

OPC VA Configuration
Process Mode area. -

3. Use the Selected Mode drop- [ & Kepsererex settings [
down menu to select Store and Forward Service l Security Policies l Local Historian l IoT Gateway
Interactive ProglD Redirect | User Manager | Configuration API Service | Certificate Store

' Administration I Configuration ‘ Runtime Process l Runtime Options | Event Log

4. Click OK. Process Mode

The server runtime can operate as a system service or run interactively in a specific
user session. Changing this setting will cause the server to restart and will restore
user-configured DCOM settings to default.

Selected mode:

Configure the DDE

System Service
Process Priority E— e 1

Prope rtles Check the following box to run the If this s more than one CPU you may limit
. . . server process with the high execution ™ one or more specific CPUs from

The server installation disables priority dlassification. the list below.
DDE by default because it can N LT

1 |""| High priori @CPUI
slow the serversj pgrformance . Ho:
and cause security issues when it Wicrus
is enabled unnecessarily. Itis
required for connection to a ok J[ concel || ol

database, so follow these steps
to enable DDE:
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4.1

1. Choose File | Project Properties and select the DDE tab.

2. Under General, select (& Property Editor )
U -I General
Yes to enable for DDE 2’::::!6’0 ad Enable DDE connections to the server | Yes
connections to the server. OPC DA _ Senvice name kepdde
Ot § Advar c:d DDE Enable
; DDE | c
Note: If using a local DDE OPC NET e et
connection, leave Enable b 5 Timing
. ThingWonx Client update |!1tewal Fms) 100
Net DDE disabled. DDE request timeout (5) 15
. Default: 0K Cancel Apply Helj
3. InService Name, keep the s | e b

default name "kepdde".

In the Formats area, select Enable for all three before continuing.
Leave the remaining properties at the default settings.

Click OK.

Restart the server so the changes take effect.

® N o v &

For more information on the DDE parameters, consult the online help system.

Writing and Accessing DDE Data in Excel

Write and Display DDE Data

A DDE connection in Excel requires an application name, topic, and an item. Only one
topic name is required in KEPServerEX, however: all server data can be accessed using
"_ddedata" as the DDE topic. This global server topic allows access to every tag or
address within the server, regardless of the device or tag group under which it is built.
With this topic in a link, a full path identifier must be provided for the intended item.
The path identifier must include tag groups, sub groups, channel, and device names.

Notes:
e In this tutorial, Microsoft Office 2007 is used.

e Excel may need to be “Run as Administrator” to allow DDE access to the
KEPServerEX DDE server.

To display DDE data in Excel, enter the following formula into each cell:

=<Application> | <Topic>!<Item>

where each bracketed variable is replaced by the specifics in the environment and data.
A valid cell formula for the Simulation Driver Demo project would be:

=kepdde |_ddedata!Channel1.Devicel.Tag1

# Longitem names can be simplified through the server's alias feature. To create an
alias in the Configuration; locate the Aliases node in the tree view, right-click and
choose New Alias.

® For more information, refer to Reading Arrays from KEPServerEX into Excel.
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4.2 Access Data Dynamically

To dynamically access data, create a cell formula using a device address instead of a tag.
Dynamic tags can only be added at the device level; however, dynamic tags added to tag

5.1

groups are rejected.

® For more information on dynamic vs. static tags refer to the server help file.

Writing Data from Excel to the Server

Enable Macros in Excel

To write data from Excel to the server, an Excel macro must be created that executes a
DDE Poke. Since Office 2007 disables Excel macros by default, users must change the

parameter before a macro can be created.

Note: Excel may need to be “Run as Administrator” to allow DDE access to the

KEPServerEX DDE server.
® For more information, refer to the instructions below.
1. In Excel, open the Developer tab.
2. Click Macro Security (located in the Code ribbon bar group).

3. In Trust Center, select Macro Settings.

Lgl)v:: =

Insert

= o e
i E% Bookl.xlsm - Microsoft Excel

Haome Formulas Data Review View

|_'?‘-_l o Properties f
?{@" % Q,EJView Code E

Insert Design Source .
&Hacro Security - Maode # Run Dialog "¢ Refresh Data

Code Controls XML

D2 | Macro Secu rity

A Customize the macro security L E F G H |
settings.

Page Layout Developer

= [ Record Macro
= E Use Relative References

Visual Macros
Basic

_; Map Properties :]';llmport

fﬂ Expansion Packs 5 Export

2 ng),: Press F1 for more help.

4, Select Enable all macros.
5. Click OK to exit.

Trusted Publishers —

2

Macro Settings

Trusted Lacations X X .
For macros in documents not in a trusted location:

Add-ins 8
[ Lisable all macras with notification

Disable all macros without notification
ActiveX Settings
Macra Settings J

Message Bar

" Disable all macros except digitally signed macros

o Enable all macros {not recommended; potentially dangerous code can runj

Developer Macro Settings

External Content

[~ Trust access to the VEA project object model

Privacy Options j

[ox |

Cancel
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5.2

Start the Microsoft Excel Project

The following example shows to access two tags from the Simulation Driver Demo. Cells
are referred to by row and column. For more information, follow the instructions below.

1. Locate Column A of Sheet1, where you will enter two consecutive DDE read links as
shown below.

2. In Cell(A1), enter the following formula for reading server data:
=kepdde |_ddedata!Channel1.Devicel.Tag1

3. In Cell(A2), enter the following formula for reading server data:
=kepdde |_ddedata!Channell.Devicel.Tag2

4, Select the Developer tab.

5. Open Visual Basic Editor.

Oa lg ) - [ = Bookl.xlsm - Microsoft Excel -BXx

Home Insert Page Layout Formulas Data Review View Developer @ - = X

¢ a ERecordMacro |'\v‘a'l M @Proper‘ties E _&i—l.1a|JPI'-J|J&I‘tiES E'ﬁlmport _‘ﬁ
%" < |2{";§’

—d E Use Relative References . QT'JWEW Code (B panstonFats L’J =

Visual |[Macros Insert Design Source . Daocument
Basic L Macro Security - Maode 7 Run Dialog ¥§ Refresh Data Panel

| Code | Controls XML Modify
Visual Basic (Alt=F11) e |

Launch the Visual Basic editor, b D E F G H | J

(@ Press F1 for more help.

- —1
3

W 4 b b| Sheetl . Sheetd . Sheet3 ¥ [ m

Ready | & NEEIERT Yo —r——

6. In a Visual Basic module window, enter the following code:

Sub Poke ()
channel = Application.DDEInitiate ("kepdde", " ddedata")
Set Value = Worksheets ("Sheetl") .Cells (1, 2)
Application.DDEPoke channel, "Channell.Devicel.Tagl", Value
Set Value = Worksheets ("Sheetl") .Cells (2, 2)

Application.DDEPoke channel, "Channell.Devicel.Tag2", Value

Application.DDETerminate channel

End Sub

4 Microsoft ¥isual Basic - Book1.xlsm o =] ]
{ File Edit View Insert Format Debug Run  Tools  Add-Ins  Window  Help Type a question for help =
Bl R R EEREEN 9 on @ s EFE @ nzcal B
Project - ¥BAProject i

U L X e - Book1.xlsm - Modulel {Code) =10 x|
=] =5 -
= - I(General} j IPoke j
E-%4 ¥BAProject (Bookl.xlsm —

Sub Pokel) -

[ Microsoft Excel Objects
| channel = ipplication.DDEInitiate|"kepdde”, " ddedata™)

Set Value = Worksheets("Sheetl™) .Cells(l, 2)

@ Thistwarkbook Application.DDEPoke channel, "Channell.Devicel.Tagl™, Value

=25 Madules
«$§ Madulel Set Valus = Worksheests("Sheestl™) .Cellsi2, 2)
‘l LI Application.DDEPoke channel, "Channell.Devicel.Taga™, Value
Properties - Module1 B3 Application.DDETerminate channel
|Module1 Module = End Sub e
Alphabetic |Categurized I -

ﬂiMModu\el | _El.éil_l 4V
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Note: The Visual Basic Command Cells property uses Row and Column number
references for example Cell A1 would be referred to in the command with the
syntax of Worksheets(“Sheet1”).Cells.(1,1).

7. Choose File | Save and name the code module "Poke".

8. Exit Visual Basic and return to the Excel spreadsheet. The macro is ready to be
tested.

9. Enter some numbers in Cell(B1) and Cell(B2). Click on an unused cell to make sure
that the last value is set.

H ¥y - [ = Bookl.xlsm - Microsoft Excel -BX
Home Insert Page Layout Formulas Data Review View Developer @ - T X

. E ¥ Record Macro |"=; ] @Proper‘ties E 5 Map Properties [ Import
E B {5 Use Relative References === ] View Code b G

4| Expansion Packs = EKrJ-JI‘t

Visual Macros Insert Design Source ., Document
B 8\ Macro Security +~  Mode T RunDialog %} Refresh Data Panel
Code Contrals XML Modify
| D2 - (> fe |

2

4 4 » M| Sheetl < Sheet? - Sheetd . ¥ [ I

10. In the Developer tab, choose Macros | View Macros.

H Ly R ol 5 Bookl.xlsm - Microsoft Excel - B X
Home Insert Page Layout Formulas Data Review View Developer @ - 2 X

. E = Record Macro |'°; 3 @Proper‘ties @ &l]apPrapeHies Dﬁlmpor‘t o
E8'ER [ Use Relative Referances === o View Code b G

4| Expansion Packs = EKrJ-JI‘t

Visual |Macros X Insert Design Source . Document
Basic A Macro Security - Maode # Run Dialog ¥4 Refresh Data Panel
l Code Contrals XML Modify
View Macros (Alt=F8)
View the list of macros, from which D E F G H | J
1 you can run, create, or delete a
macra, _I
2 - —
3 (@) Press F1 for more help. »
4 4 b | Sheetl  Sheet? . Sheets . ©J [ m

11. In the Macro dialog box, select the "Poke" macro and click Run.

Macro 21|
Macro nanne:

[poke]

_j sepinto |

12. Verify that the cells in column A contain new values.

H )~ [y B Eookl.xlsm - Microsoft Excel -8 X
Home Insert Page Layout Formulas Data Review View Developer @ - 3 Xx
. E P Record Macro |' '3; ] &Properties @ jinap Froperties Dglmport o
E ==1 {5 Use Relative References == (] View Code | Expansion Packs 7] Export 8
Visual Macros X Insert Design Source . Document
Basic AMacro Security - Mode # Run Dialog ¥4 Refresh Data Panel
Code Controls XML Modify
| D2 - (> £ |
A B C D E F G H I J
1 3z iz
2 64 64 I I
=
3
4 4 ¥ M| Sheetl  Sheet2 . Sheet3 ¥ [ il
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6.1

Reading and Writing Arrays from KEPServerEX with
Microsoft Excel

Arrays provide fast data access, especially in comparison to data referenced one
address at a time (as in the examples above). Drivers that consecutively order data of
the same data type should use arrays to get data into Excel. Once in Excel, the data can
be moved and displayed as needed.

Likewise, it is possible to improve performance of writes by writing an array rather than
writing to individual items one at a time.

Reading an Array from the Server

This example shows how to dynamically access the Simulator tag R100[5][4] through
Excel. Follow the instructions below:

@ Many of the device drivers available for KEPServerEX support arrays.

1. In Excel, mark a range of cells by left-clicking and dragging the cursor over an area
of cells that is equal to the array dimensions. For this tutorial, select cells A1 to D5.

’En_,a\ H ) - = Bookl.xlsm - Microsoft Excel -8 X
)
- Home Insert Page Layout Formulas Data Review View Developer @ - T X
ﬁ 3 P= Record Macro 2 I.}{ % Properties @  Map Properties  [Ff Import aﬁ
= == S e
=l =2 E.E“j Use Relative References Gl Q,J‘Jiew Code :-;j Expansion Packs <) Export —
Visual Macros . Insert Design i Source . . Document
Basic A Macro Security - Mode # Run Dialog 3 Refresh Data Panel
Code Controls XML Modify
| A1 - fe |
f A B c D [Formula Bar | E G H | ] =
: :
2
2
a
5

2. Enter the following formula into the Formula Bar.

&

Do not enter the formula into a cell.
=kepdde |_ddedata!'Channel1.Device1.R100[5][4]'
Notes:

* In Excel, escape characters must be used around any formula string that
contains square brackets or other special characters (such as @). This example
uses a dynamic address reference in the server. Therefore, the quotation / foot /
tick marks included in the formula above are essential.

» This example uses dynamic tag addressing, which shows the array dimensions.
Static tags can also be created for arrays; the address of the tag in the server
specifies the starting address of the array data and its dimensions. When using
a static tag that is an array, the dimensions do not need to be specified. If the
array tag is named Array5_4, the formula would be
‘=kepdde|_ddedata!Channel1.Device1.Array5_4' for example.
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6.2

3. Press the keys: Shift, Control (Ctrl), and Enter simultaneously. This combination
informs Excel that an array element has been entered.
Note: If these keys are not pressed simultaneously, only a single item will be
displayed in the first cell.
4. |Ifthe formula and | Al - fu |{:kepdde|7ddedaia!'channell.devicel.RlDD[S][4]'}
comma nd WOr‘ked A B C D E F G H Farmula Bar
1 63848 63685 63685 63685
correctly, data 7 63685 63685 63685 63635
changes from the 3 63635 63685 63685 63685
server should be 4 63685 63685 63685 63685
5 63685 63685 63685 63635
visible in the ;
array's cells.
Writing an Array to the Server
1. Inthe Excel worksheet
select a range of cells thatis | A7 N 1
the same size as the one A B c D E F ¢ |
that was used in the read S O3BABL GIbRS| "636RS! 63685
| d | h 2 63685 63685 63685 63685
example and populate the 3| e,ss 63685 63685 63685
cells with values. In this 4| 63685 63685 63685 63685
example a range of cells Z SheSoy Gupnor osensy oReR
from A7 to D11 were Al 1] 2 2 7
chosen. 8 5 6 | 8
g 9 19 1 12
2. Select the Developer tab. 10 13 14 15 16
i1 17 18 19 20
3. Open the Visual Basic "
Editor.
4. In a Visual Basic module window, enter the following code:
Sub ArrayPoke ()
channel = Application.DDEInitiate ("kepdde", " ddedata")
Set Value = Worksheets (“Sheetl”) .Range ("A7:D11")
Application.DDEPoke channel, "Channell.Devicel.R100[5][4]1", Value
Applicaiton.DDETerminate channel
End Sub
;a of al Basic for Applicat !
File Edit View |Inset Format Debug Run Tools Add-lns Window Help |
MBE-d &l bou @AY (@ ni,coll6 B
Project - VBAProject 5] A Booki xdsm - Module (Code EEI=]
| & & I(General) Ll |ArrayPoke ﬂ
=& VBAProject (Book1.xl A Sub ArrayPoke ()| =
453 Microsoft Excel Objec channel = Applicaiton.DDEInitiate ("kepdde”, " ddedata"
; B5) Sheet1 (Sheet1) Set Value = Worksheets(Sheetl).Range ("A7:D11")
| _“@]1HSWWW°°k Application.DDEPoke channel, "Channell.Devicel.R100[5]([4]", Value
& ‘j Modules Applicaiton.DDETerminate channel
& Module1 v End Sub
< >
Properties - Modulel & Sub Poke ()
channel = Application.DDEInitiate ("kepdde", "_ddedata")
]Modulel Module _1_1 Set Value = Worksheets("Sheetl").Cells(1, 2)
Alphabetic lCategorizedI » -
"(Name) Module1 ]| %
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5. Choose File | Save and save the code module.

6. Exit Visual Basic and return to the Excel spreadsheet. The macro is ready to be

teste

d.

7. Inthe Developer tab, choose Macros | View Macros.

8. Inthe Macro dialog box, select the “ArrayPoke” macro and click Run.

9. Verify that the cells used to display the array when it is read now show the values
that were just written.

H oS-

File

Home l Insert | Draw ] Page Layo ‘ Formulas | Data

Bookl.xlsm - Excel Loveless, Fred =

Review | View [ Developer REERS

\ﬂ D‘ *3 ’ L F P b/ [@ EF Map Properties 53 Import
; = g ¢ | .-if E§?ﬂ ad : 3 Expansion Packs [, Export
Visual Macros Add- Excel COM Insert Design Source
Basic ins  Add-ins Add-ins Mode (=1 Refresh Data
Code Add-ins XML ~
F7 > _fv v
A , B ‘ @ . D ‘ F G H | | J 4
10 1| 2 3 4
25 5 6 7 8
38 9 19 11 12
4 13 14 15 16
5 | 17 18 19 20
6
7 1 2 3 4 | .I
8 | 5 6 7 8
)] 9 19 11 12
10 | 13 14 15 16
11 17 18 19 20
12 | -
Sheet1 @ L] T ]
Ready 93 H ] - ] + 100%
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