Introducing Excel-DNA
Excel-DNA is an independent open-source project to integrate .NET into Excel. The Excel-DNA
runtime is distributed under a liberal license that explicitly allows commercial use.

Excel supports a number of different programming interfaces. Among these, the Excel C APl and XLLs
provide the most direct and fastest interface for the addition of high-performance worksheet
functions. Unfortunately the C APl is not directly accessible from managed code. The Excel-DNA
runtime is an integration library that allows managed assemblies such as those created using C# to
be integrated with Excel via the C API, providing user-defined worksheet functions, macros and user
interface extensions.

The C API allows customization of the function registration, which allows each exported function the
set the function wizard category as well as function and argument descriptions. With Excel-DNA
these customizations are made by adding .NET attributes to the function declarations in the C# code.

Excel versions '97 through 2010 can be targeted with a single add-in. Various Excel features are
supported, including multi-threaded recalculation (Excel 2007 and later), registration-free RTD
servers (Excel 2002 and later), customized ribbon interfaces and integrated Custom Task Panes
(Excel 2007 and 2010) and offloading UDF computations to a Windows HPC cluster (Excel 2010).
Integrating with VBA code is facilitated by allowing classes defined in the managed library to be
registered as COM classes and used from VBA code.

One of the advantages of integrating with Excel using the C APl and XLLs is that add-ins may be
loaded without prior registration, which allows such add-ins to work in reduced privilege
environments. Excel-DNA extends this registration-free support to include RTD servers and user-
interface extensions like the ribbon interface. A single add-in can thus expose user-defined
functions, RTD servers and user interface extensions, and need no administrator privileges,
registration or installation steps to function.

The Excel-DNA runtime contains a small loader (the .xll) that loads the .NET runtime, then checks the
configuration (.dna) file and accordingly loads the managed assemblies to be registered with Excel.
These assemblies are inspected using the .NET reflection mechanism, and the appropriate methods
are registered with Excel (with custom information as set by the attributes). Ribbon or command bar
interfaces are loaded, and RTD servers registered. Once the reflection-based inspection process and
registration is complete, the resulting function exports are directly accessible from Excel, leaving
very low function-call overhead at runtime.

A basic add-in will consist of three files:

e The managed assembly containing the functions to be exported, called MyLibrary.dll.
e The Excel-DNA runtime library (distributed as exceldna.xll), renamed to FirstAddIn.xIl.
e The configuration file (a text-based xml file), renamed to FirstAddIn.dna, containing the

configuration:

<Dnalibrary Name= "My First AddIn" RuntimeVersion="v4.0">
<ExternallLibrary Path="MyLibrary.dll" />

</Dnalibrary>



A packing feature allows the Excel-DNA runtime library, configuration files, user add-in assemblies
and other dependent libraries to be packed into a single .xll file. The only external requirement for
using such an add-in would be that the appropriate .NET runtime version should be installed.



Step-by-step instructions

Getting and testing Excel-DNA
In this section we download Excel-DNA and check that the simplest sample add-in works. This
ensures that the .NET framework is correctly registered, that the Excel security settings will not

prevent the add-ins from loading.

1. Download the latest version of Excel-DNA from http://exceldna.codeplex.com and extract
the .zip file to a convenient location, say C:\Test\ExcelDna\.

2. Extracting the distribution will create folders called Distribution and Source.

3. Inthe Distribution folder, double-click the ExcelDna.xll file — Excel should open and possibly

display a security warning:
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Microsoft Excel Security Notice

-

@ Microsoft Office has identified a potential security concern.

Warning: There is no digital signature available.
File Path: C:\Test\ExcelDna'\Distribution\Excelbna. xl

This application add-n has been disabled. Add-ins might contain viruses or
other security hazards.

More information

Enable this add-in for this session only, ] [ Leave this add-in disabled.

LS

4, Click to enable the add-in in Excel.

5. The add-in registers a function called “AddThem”, which can be entered into a cell :
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1 =AddThem(2,3)

: N —
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6. The code creating defining this add-in can be found in the ExcelDna.dna file:
<DnaLibrary=
<! [CDATA[
Fublic Module Modulel
Function AddThem({x, v)
AddThem = x + v
End Function
End Module
11=
</DnaLibrary=
Troubleshooting

The following are some common problems which may arise when loading the simplest samples add-

in:

e Excel claims that the file is in an incorrect format:


http://exceldna.codeplex.com/

Microsoft Excel

===

7'\

Was this information helpful?

) Coe

The file you are trying to open, ‘ExcelDna.xI, is in a different format than specified by the file extension. Verify that the file is not corrupted and is from a trusted source before opening the
file. Do you want to open the file now?

This may occur if the 64-bit version of Excel 2010 in installed. Load the corresponding
ExcelDnab4.xll file instead.

e The .NET runtime is not present.
e Security restrictions prevent Excel from loading the file. The following setting would cause

Excel to silently disable all add-ins:

Trust Center

Trusted Publishiers
Trusted Locations
Trusted Documents
Add-ins

ActiveX Settings
Macro Settings
Protected View
Message Bar
External Content
File Block Settings

Frivacy Options

Macro Settings

@ Disable all macros without notification
) Disable all macros with natification

) Disable all macros except digitally signed macros

) Enable all macras (not recommended: potentially dangerous code can run)

Developer Macro Settings

|:| Trust access to the VBA project object model

e Some evaluation versions of Excel do not support add-ins; installing Excel without support

for the VBA environment also prevents .xll add-ins from loading.

Creating a new add-in library in C#
In this section we create a simple C# add-in library, and expose it to Excel with the Excel-DNA

runtime.

1. In Visual Studio, create a new Class Library project
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4 Visual C#
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Office
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Location:

Solution name:
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Console Application

ASP.MET Web Application

Class Library

ASP.NET MVC 2 Web Application

Silverlight Application

Silverlight Class Library

Visual C#

Visual CF

Visual C#

Visual C#

Visual C#

Visual C#

MyLibrary
ci\Testy
MyLibrary

| Search Installed Templates

|

Type: Visual C#

A project for creating a C# class library

H [#:11)

- Browse...

|| Create directory for solution

|| Add to source control




2. Add a reference to the ExcelDna.Integration.dll assembly (which is in the Excel-DNA

Distribution directory. Mark this reference as Copy Local — False:

& 2]
; Solution 'MyLibrary' (1 project)
4 E MylLibrary
> [=d| Properties
a | References
<3 Excellnalntegration
<3 Microsoft.CSharp
< Systern
<3 Systern.Core

A1 Swetern Mata

Properties

ExcelDnaIntegration Reference Properties

o= 24 |5

(Mame) ExcelDna.lntegration
Aliases global
Culture

3. Inthe Classl.cs file, add a namespace declaration and a public static function to the Classl
class:

using System;
using ExcelDna.Integration;

namespace MylLibrary

{
public class Classl
{
[ExcelFunction(Description="My first Excel-DNA function")]
public static string MyFirstFunction(string name)
{
return "Hello " + name;
}
}
}

4. Add afile to the project called “FirstAddIn.dna” with the following content:
<DnalLibrary Name="First Add-In" RuntimeVersion="v4.0">
<ExternallLibrary Path="MyLibrary.dl1l" />
</DnalLibrary>

5. Inthe properties for this file, set that this file will be copied to the Output directory:



Solution Explorer b

=& ]
Ig Solution 'MyLibrary' (1 project)
4 .E MyLibrary
> [=d| Properties
» [+3] References
#] Classl.cs
|| FirstAddIn.dna

FirstAddIn.dna File Properties

2= 2 [=]
Build Action Mone
Copy to Output Directory Copy if newer
Custom Tool
Custom Tool Mamespace
File Mame FirstAddIn.dna
Full Path cih TestyMyLibran/\FirstAddIn.dna

Make a copy of the ExcelDna.xll into the project directory, and rename it to FirstAddIn.xll:

| ., » Computer » Local Disk (C:) » Test » Mylibrary »

lit View Teools Help

r v Include in library - Share with = Burn Mew folder

Marme . Date modified Type

J bin 2011/08/14 01:02 ... Filefolder

.. ohj 2011/08/1412:56 ...  Filefolder

| Properties 2011/08/1412:56 ...  Filefolder
] Classl.cs 2011/08/1412:58 ... Visual C# Source f...
|| First&ddIn.dna 2011/08/14 01:02 ...  DMNAFile
%’ FirstAddlIn.xll 2011/05/28 09:57 ...  Microsoft Excel XL...
<A MyLibrary.csproj 2011/08/1412:56 ...  Visual C# Project f...
MylLibrary.sln 2011/08/1412:56 ...  Microsoft Visual 5...

Add this file to the project, and in the properties for the file ensure that it will be copied to
the Output directory:



Solution Explorer

=i
I,j; Selution 'MyLibrary' (1 project)
4 .E MyLibrary
> [=d] Properties
» [+g] References
#] Classl.cs
| 7] FirstAddIn.dna
=L FirstAddIn.xl |

FirstAddIn.xl File Properties

g2 21 =]
Build Action Mone
Copy to Output Directory Copy if newer
Custom Tool
Custom Tool Mamespace
File Mame Firstddln.xl
Full Path ch TesthMyLibran\FirstAddInx

8. Finally, build the project. The Output directory should look like this:

r| \/ » Computer » Local Disk (C:) » Test » Mylibrary » bin » Debug

lit Tools  Help

L Include in library - Share with = Burn Mew folder
Mame Date modified Type Size
| 7| FirstAddIn.dna 2011/08/14 01:02...  DMA File 1KB
%‘ FirstAdedln .l 2011/05/28 09:57 ...  Microsoft Excel XL... 338 KB
|%| MyLibrary.dll 2011/08/14 01:15 ...  Application extens... 4 KE
& MyLibrary.pdb 2011/08/14 01:15 ...  Program Debug D... 12 KE

9. Double-click the FirstAddIn.xll to open in Excel (or select File->Open from an Excel session).

10. In a cell, enter =MyFirstFunction(“Daniel”)
[l = I [=] e L

| :MyFir5tFunctiDn|{"DanieI"}| 9 Hello Daniel
- | =MyFirstFL —

11. Check the function description in the function wizard:



Function Arguments &Iﬂ_hj

MyFirstFunction

FRz "Daniel”

"Hello Daniel”

My first Excel-DMA function.

Hame .

Formula result = Hello Daniel

Help on this function oK ] [ Cancel

L

Debugging the function
In this section we configure the project to enable debugging of our library.

1. Inthe project properties for the library, configure the debugging start action as follows:

MyLibrary® > Ealiadaf IR E Classl.cs
Application
Configuration: | Active (Debug) - Platform: | Active (Any CPU) -
Build
Start Acti
Build Events : on
() Start project
Debug* ) Start proje
@ Start external program:  >gram Files (x86)\Microsoft Office\ Officel4\Excel.exe m
Resources
) Start browser with URL:
Services
Start Opti
Settings SR
Command line arguments: . i i i -
Reference Pathe 9 c.\test\Mylerar}f\h|n\debug\F|r5tAddIn.xII|

Clmmimm
(‘Office14’ is the directory for Office 2010, substitute ‘Office12’ for Office 2007, or another
version as appropriate.)
2. Set a breakpoint in the MyFirstFunction function:
-Inamespace MyLibrary

1
= public class Classl
1
[ExcelFuncticn{Description="My first Excel-DNA function™}]
= public static string MyFirstFunction(string name)
1
@
b
¥
b

3. Press F5 to start debugging — Excel should start and load the add-in. Add a new sheet be
selecting File->New or pressing Ctrl+N.
4. Enter the function in Excel and wait for the breakpoint to be hit:



= public class Classl

1
[ExcelFuncticn(Description="My first Excel-DNA function™}]
= public static string MyFirstFunction(string name)
1
=] feturn "Hello " + namej]

Mame Value Type

# name "Daniel" 2, -| string

Packing the add-in for distribution
In this section the add-in is prepared for distribution as a single-file .xII.

1. Add a packing directive to the FirstAddIn.dna file. This indicates that MyLibrary.dll should be
packed into the .xll file.

<DnalLibrary Name="First Add-In" RuntimeVersion="v4.0">
<ExternallLibrary Path="MyLibrary.d11" Pack="true"/>
</DnaLibrary>

2. Rebuild the project as a release build.
Open a command prompt in the output directory of the project, in this case
C:\Test\MyLibrary\bin\Release\. The following files should be present:

>| b+ Computer » Local Disk (C:) » Test » Mylibrary » bin » Release

it Wiew Tools Help

- Include in library - Share with - Burn Mew folder
Marme Date maodified Type Size
| 7| First&ddIn.dna 2011/08/14 01:54 ...  DMA File 1 KB
I;z! FirstAddIn .l 2011/05/28 09:57 ...  Microsoft Excel XL... 338 KB
|Z| MyLibrary.dll 2011/08/14 01:55 ...  Application extens... 4 KB
& MyLibranypdb 2011/08/14 01:55 ...  Program Debug D... 12 KB

4. From the command prompt, run “C:\Test\ExcelDna\Distribution\ExcelDnaPack.exe
FirstAddIn.dna”. The following output results:

C:Test“\MyLibrarys~hin“Release>C:“Test“ExcelDnasDistribution“ExcelDnaPack.exe FirstAddIn.dna
Using base add—in FirstAddIn.x1ll

—» Updating resource: Type: ASSEMBLY_LZMA. Mame: EXRCELDHA.INTEGRATION. Length: 43546

~% ExternalLibrary path MyLibrary.dll resolved to C:\Test“MyLibrary“~bin“Releasze“MyLibrary.dll.

—» Updating resource: Type: ASSEMBLY_LZMA. Name: MYLIBRARY. Length: 1514
—» Updating resource: Type: DNA. Name: _ MAIN__ . Length: 385
Completed Packing FirstAddIn—packed.x11.

G~ Test“MyLibraryshin“Release>

5. Theresultis a file called FirstAddIn-packed.xll which is a single file add-in which can be
renamed, distributed and run with no other files required. (Both FirstAddIn.dna and
MylLibrary.dll are packed inside the .xll as resources, and will be loaded at runtime.)



Further development
Some directions for further development of the add-in:

e Accessing the C APl and the COM object model from Excel-DNA.

e Multithreading functions, volatile functions, reference parameters.
e Macros, menus, ribbons and custom task panes.

e Registration-free RTD servers.



