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How to create an Add-In extension .dll
file and make it available from Robot pull
down menu. (language C#)

August 28, 2018

1. Introduction

Robot Structure Analysis is equipped with appropriate interfaces that allow you to extend the
functionality in a fairly simple way by including external components called directly from its pull down
menu.

This document was created to help you quickly implement such an add-in extension by using Visual
Studio C# project. The points below are in fact step by step instruction you should utilize to
implement your own add-in extension and have possibility to call it from Robot Structure Analysis pull
down menu.

2. Visual Studio C# template project

If you want to create add-in extension use project template attached to Robot Structure Analysis
SDK (its name is MyAddin) or modify your own project basing on this project using the information
contained in this short manual.

The sample project template attached to Robot Structure Analysis SDK is the complete add-in but in
fact it is doing nothing except showing simple window. This is only example but by adding your own
code into proper places you will be able to obtain what you intent.

3. References to RobotOM (Robot Object Model) library

In your project set references to RobotOM library (Interop.RobotOM.dll in the case of C# project).
In the template project attached to RSA SDK references to RobotOM library are set
to...\MyAddin\bin\Debug\Interop.RobotOM.dlI

Solution Explorer + 0 X

S
-4 Solution 'MyAddin’ (1 project)
4 7 MyAddin
4 7 Properties
] Assemblylnfo.cs
4 ¥ References

-3 RobotOM




4. Project configuration

The following screen shots briefly summarize the necessary project settings.
Make sure that your add-in assembly is COM visible.

MyAddin X
1
Application
Build
Build Events Assembly name: Default namespace:
Debug MyAddin MyAddin
Resources Target framework Output type:
Services I NET Framework 4 l ~ § Class Library =
Settings Startup object:

Reference Paths (Not set)

Signing
Resources

Specify how application resources will be managed:

Assembly Information m

Title: MyAddin

Description:

Company: Microsoft

Product: RoundUp

Copyright: Copyright © Microsoft 2012
Trademark:

Assembly version: 1 0 0 0

Eile version: 1 0 0 0
GUID: ce0c826b-e97f-4fee-a520-9079911590
Neutral language: (None) A

Make assembly COM-Visible |

myaadin < |

Application

Configuration: iAaive (Debug) |

Platform: |Active (Any CPU)  ~|

Build Events General

Debug Conditional compilation symbols: |
Resources v| Define DEBUG constant

Services v| Define TRACE constant

Settings

Reference Paths

Signing

Platform target: fAny CPU w

Allow unsafe code

Optimize code



5. Implementation of IRobotAddIn interface

Below you can see the simplest implementation of the IRobotAddIn interface.
The DoCommand method will be executed after clicking on the appropriate pull down menu item .
Therefore, it must contain instructions responsible for the appropriate functionalities of your add-in
extension. The commands can be distinguished using the cmd_id parameter.
By means of the InstallCommands method individual commands are added to the Robot Structure
Analysis pull down menu This is done using cmd_list parameter being RobotCmdList type.

using System;

using System.Collections.Generic;
using System.Lingq;

using System.Text;

using RobotOM;

namespace MyAddin

[System.Runtime.InteropServices.ComVisibleAttribute(true)]
public class Class1 : IRobotAddIn

{
private IRobotApplication iapp = null;

public bool Connect(RobotApplication robot_app, int add_in_id, bool first_time)
{

iapp = robot_app;

return true;

b

public bool Disconnect()

{

iapp = null;

return true;

¥

public void DoCommand(int cmd_id)
{

//exemplary implementation
System.Windows.Forms.MessageBox.Show("Command " + cmd_id.ToString() + " executed.");

// or execute any of your command for e.g. new Form1().Show();
b

public double GetExpectedVersion()
{

return 10;

¥

public int InstallCommands(RobotCmdList cmd_list)

{
//exemplary implementation

cmd_list.New(1, "My Command 1"); // Text in Robot menu
return cmd_list.Count;



6. Setting new GUID for IRobotAddIn implementation and COM visible
attribute for all forms

R
 MyAddinClassl .Iyu;.,;.
namespace MyAddin

[System.Runtime. InteropServices.ComVisibleAttribute(true) ] System.Runtime. InteropServices.Guid(“33E997BC - 787E-4120-810F - 01989007 5407")
public class Classl ¢ IRobotAddIn
{
private IRobotapplication iapp = null;
public bool Connect(RobotApplication robot_spp, int add_in_id, bool fir
{ Create GUID (PRI “
iapp = robot_app; |
e Chooss B desred forma below. hen select "Copy” 1 —Cnp
return true; copy the resulls 10 e chpboard (Be results can then be —
) pasted ino your sowce code) Choose "Exif® when dose New GUD
= public bool Disconnect() GUID Format Ext
{ | 701 MPLEMENT OLECREATE( )
iapp = null;
return true; 2 DEFINE_GUID( )

) -
Iecnwrmh Jronooode e xex ) l

public void DoCommand(int ¢md_id)

{ 5 |GundMooo000e0000 - 000C)]
Systes, Windows ,Forms, Messagefox, Show("Command " + omd_id.ToString()]| 6 G oo e Xl
}
Resut
- public double GetExpectedVersion() (48 1ASE5F-BEI3-$B02-895F- 3DSBAAIFF032)
{

return 19;

Formles x

“i% RoundUp.Form1

—lusing System;
using System.Collections.Generic;
using System.ComponentModel;
using System.Data;
using System.Drawing;
using System.Ling;
using System.Text;
using System.Windows.Forms;

| using RobotOM;

“namespace Myaddin

{
| fl-}"S\'.Em.Rul'lti.E.IﬁtE‘I‘DDSEI“'ViCES.LL“m'\"i‘_-iLIlL'J':'\.L‘Lr'ibLté{ﬂlSﬂE’
= pu 1cC Forml . Il:nrm

{
= public Forml()

{

InitializeComponent();

... COM visibility attribute must be set to FALSE for all forms in your add-in.



7. Add your own functionality code and build project

Implement DoCommand method with instructions responsible for the appropriate functionalities of
your add-in extension.

Implement InstallCommands to add individual commands to the Robot Structure Analysis pull down
menu.
Build project.

8. Preparing add-in .dll file to run with Robot Structure Analysis

e Create .tlb file

Go to folder where your add-in .dll file is generated (...\MyAddin\bin\Debug in our
example)
Run command :

c:\Windows\Microsoft.NET\Framework64\v4.0.30319\regasm.exe /tlb /codebase
MyAddin.dll

or

c:\Windows\Microsoft.NET\Framework64\v2.0.50727\RegAsm.exe /tlb
/codebase MyAddin.dll

e Add created .tIb library to add-in .dll file:
From the File menu \Open\File -> open created add-in .dll file
(...\MyAddin\bin\Debug\MyAddin.dll in our example) and add created .tlb library to .dll
file (right hand mouse click menu).
Resource type should be named as TYPELIB.
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e Change TYPELIB number
Change number to e.g 1.0 using Properties (right hand mouse click menu)

MyAddin.dll - 101 - RCDATA* MyAddindll* x FEERI®e
= [ MyAddin.dll
= “TYP B~
| SR
s Cgverso & Cut Ctrl+X
<43 Copy Ctri+C
y Paste Ctri+V
X Delete Del
Resource Includes
D=  Resource Symbols.
Open
Open Binary Data
i save MyAddindil Ctri+S
Add Resource.. = & MyAddin.dll
Insert Copy. = & "TYPELIB"
= E
Insert TYPELIB 5 (@ Version
Export...
I =] Properties I |

e Close Visual Studio and save changes to .dll file

9. Registration of created add-in .dll file to enable its visibility in Robot
Structure Analysis

Register add-in .dll file after its locating in target folder on any computer you want it to use as
described below:

e Open Command Prompt window as Admin

L Accestones

ediaildi

®2 Connectto a

B ConnecttoaPray _ Enable/Disable Digital Signature kons

| Getting Started Obea ik locion

€) InterVideo Dec

#; Math Input Pa %  Run as administrator
7 Notepad A4 Scan with Microsoft Forefront Endpoint |
N Pant . 0060, do archawum...

&5 Remote Desitop @ Dodsjdo "emd.rar”

(¥ Run @ Skompresuj i wyily e-mailem...

R Snipping Tool | B Skompresuj do “emd.rar” i wyih e-maile
1 Sound Recorder Pin to Taskbar

Sticky Notes Pin to Start Menu
- . -



e Go to the folder where the add-in .dll file is located and register it by commands:
c:\Windows\Microsoft.NET\Framework64\v4.0.30319\regasm.exe /tlb /codebase
MyAddin.dll
or
c:\Windows\Microsoft.NET\Framework64\v2.0.50727\RegAsm.exe /tlb /codebase
MyAddin.dll

[Version 6.1.7661]
9 Microsoft Corporation. All rights reserved.

C:\WINDOUS\system32>cd c:\rg
c :\RG>t1b

s IN\RGY>c :\VWindows\Microsoft .NET\Francworkt4\vw2 .0.508727\RegfAsn.exe 7tlh /codebase
Addin.dll
»ft (R> .NET Framework smbly Registration Utility 09.58727.54280
ight <(C)> Microsoft Corporation 1998-2084. All rights wed.

Regfs

error RABOAA : Failed to load ’c:\RG\MyAddin.dll’ bhecause it

sm =
alid .NET : embly

c :\RG>c :\Windows\Microsof t .NET\Frameworkt64\v4.0.308319\regasn.exe /tlb scodebase
MyAddin.dll
Mic soft (R> .NET Framework A y ] tration Utility

ight <(C)> Microsoft Corpor: 19 28084. All rights

ing RABABB : Registering an unsigned assembly with /cc

mbly to interfere with other applications that may be installed on
the same computer. The /codebase switch is intended to be used ly with signed
as mhli . e give your assembly a strong name and re—register it.
Types re 2 successfully
Type library embedded in ’c:\RG\MyAddin.dll’ loaded and registered successfully

c :\RG>

9. Making new option available in Robot Structure Analysis pull down
menu

Start RSA, select any structure type, then from Add-ins menu start Add-ins Manage and using “...”
button show path to add-in .dll file, then press Add button.
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... after closing manager the new option should be available in robot menu
as it is showed above.

How to create an Add-In extension .dll
file and make it available from Robot pull
down menu. (language VB Net )




1. Visual Studio VBNet template project

Create a class library project:

Inside Visual Studio, on the File menu, click New Project. In the Installed Templates
tab in the left-hand window, click Visual Basic. In the middle window, click Class
Library.

Enter MyAddinVBNet in the Name box and enter D:\Add-in in Location box then
click OK.

Visual Studio will create a default code project for you and display the code in the
code window.

Find Symbol Results Start Page # X « Error List Find Results 2
d MNew Project
b Recent NET Framework 4.5.2 Sort by: Default

4 [Installed VB g
| | Wwin orms Application Visual Basic Typ st
-
A project for creating a VB class library
(.dlll}

VB
FJ WPF Application Visual Basic
<m>

VB . - -
a Console Application Visual Basic
VB
J Shared Project Visual Basic

Office/SharePoint
Cloud

Bxtensibility Eq Class Library (Portable) Visual Basic
LightSwitch -

Silverlight

I Online

MName: MyAddinVBNet

Location: £ -

Solution narme: Wi INe
[] Create new Git re




2. Add references:

In the Solution Explorer window on the right-hand side of the Visual Studio window,
right-click References and click Add Reference...

Click the Browse tab and in the Add Reference dialog and browse to the Autodesk
Robot Structural Analysis Professional product installation sub-folder. (The sub-
folder path depends on where you have installed RSA 201x. The default path is
C:\Program Files\Autodesk\Autodesk Robot Structural Analysis Professional
201x\*).

You will add reference file from this folder. Select robotom.tlb, and then click OK.
Now the interface DLL file is referenced in your project. All the RSA APIs are
exposed by these interface files and your project can use all of those available APIs
from them.

elect the files to reference...

<« Program Files » Autodesk » Autodesk Robot Structural Analysis Professional 2019 » System » Exe »

Organize v New folder

B Desktop Name Date modified,_
@ Downloads I e . .S
&) RMIProperty.DLL

&) mmDLL

%] Recent Places
[ Google Drive
f@ OneDrive

& A360 Drive

(571 motegen.exe

R rob_autEXE

|# ROBarNormDb.dlI

& ROBarShapeDb.dil

[57] ROBarShapeDbWrapper.exe
[ robotEXE

4 Libraries
[F Documents
&' Music

& Pictures
B Videos #| RobotimageSel.dl

No preview availabie:

% RobotCtris.oex

| | rebotom.tlb
&) RobotPreview.dl Browse... Cancel

8 Computer
L & robwin.DLL

&, 0sDisk (C)
s 0SDisk (D)
A N Nrinea (FA d i,

Filename: robotom.tlb + || Component Files (~dll:"tlb;".0l +
a

& robwinlnterop.dil
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The following screen shots briefly summarize the necessary project settings.
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4. Implementation of IRobotAddIn interface

Below you can see the simplest implementation of the IRobotAddIn interface.
The DoCommand method will be executed after clicking on the appropriate pull down menu item .
Therefore, it must contain instructions responsible for the appropriate functionalities of your add-in
extension. The commands can be distinguished using the cmd_id parameter.
By means of the InstallCommands method individual commands are added to the Robot Structure
Analysis pull down menu This is done using cmd_list parameter being RobotCmdList type.

Imports RobotOM

<ComClass(Classl.ClassId)>
Public Class Classil
Implements RobotOM.IRobotAddIn

' This GUID provides the COM identity For this Class
' and its COM interfaces. If you change it, existing
' clients will no longer be able to access the class.
Public Const ClassId As String = "XXXXXXXX-XXXX=XXXX=XXXX=XXXXXXXXXXXX"

Private robotApp As RobotOM.IRobotApplication

" A creatable COM class must have a Public Sub New()
' with no parameters, otherwise, the class will not be
' registered in the COM registry and cannot be created
' via CreateObject.
Public Sub New()
MyBase.New()
End Sub
Public Sub DoCommand(cmd_id As Integer) Implements IRobotAddIn.DoCommand
Select Case cmd_id
Case 1
'Clicking on first command in menu user gets message
MsgBox("Message From AddinVBNet")
Case 2
'Clicking on second command in menu user gets dialog
Dim frm As New Forml()
Dim value As Integer
value = robotApp.Project.Structure.Bars.GetAll().Count
frm.Init(value)
frm.ShowDialog()
End Select
End Sub

Public Function Connect(robot_app As RobotApplication, add_in_id As Integer,
first_time As Boolean) As Boolean Implements IRobotAddIn.Connect
robotApp = robot_app
Return True
End Function

Public Function Disconnect() As Boolean Implements IRobotAddIn.Disconnect
robotApp = Nothing
Return True

End Function



Public Function GetExpectedVersion() As Double Implements
IRobotAddIn.GetExpectedVersion
Return 19.0
End Function

Public Function InstallCommands(cmd_list As RobotCmdList) As Integer Implements
IRobotAddIn.InstallCommands
cmd_list.[New](1, "Command 1 from AddinVBNet")
cmd_list.[New](2, "Command 2 from AddinVBNet")
Return cmd_list.Count
End Function
End Class

5. Setting new GUID for IRobotAddIn implementation

Replace xxxx.. with new GUID .

RobotOM

=1.ClassId)>

1. IRobotAddIn Create GUID o] & ==
Choose the desired forrn_at below, then select "Cepy" to E
copy the results to the cllpbogm:l {the result=.czrriiien be
52?;&1 into your source.csde) Choose "Exit” when

ClassId

GUID Format
robotApp Rol =) 1. IMPLEMENT_OLECREATE(..)
*) 2. DEFINE_GUID(..)
~) 3. static const struct GUID ={ .. }
@ 4. Registry Format (ie. $ocococcscoc ... 000 J)
%) 5. [Guid({"ooo000c000c ... 000c]]
1 6. <Guid( 0000000000 .. 000¢" )=

Result
DoCommand(cmd_id ) IRobotAddIn.DoCommand {49869051-8279-4188-89D8-D4B516A55F44}
cmd_id
1

MsgBox ("

6. Preparing add-in .dll file to run with Robot Structure Analysis

e Create .tlb file
Go to folder where your add-in .dll file is generated (...\MyAddinVBNet\bin\Debug in
our example)
Run command :



c:\Windows\Microsoft.NET\Framework64\v4.0.30319\regasm.exe /tlb /codebase
MyAddinVBNet.dll

or

c:\Windows\Microsoft.NET\Framework64\v2.0.50727\RegAsm.exe /tlb
/codebase MyAddinVBNet.dll

e Add created .tlb library to add-in .dll file:
From the File menu \Open\File -> open created add-in .dll file
(...\MyAddinVBNet\bin\Debug\MyAddinVBNet.dll in our example) and add created .tlb
library to .dll file (right hand mouse click menu).
Resource type should be named as TYPELIB.

File  Edit Debug  Team MNsight Tools  Architecture

Add Resource
Solution 'Solutionl' (0 prajed
Resource type:

String Table
=

] Import

—_
(L)) [ < AddIn » MyAddinVENet » MyAddinVENet » bin » Debug

Organize »  New folder

16 Downloads Name Date modifieyf

£ Recent Places
- A MyddinVBNet.dil 2 A Custom Resource Type

[E Google Dy
cogle Drive & MyhddinVBNet.pdb

fia OneDrive ~

|| MyAddinVBNet.tlb 2018-10-2515:05 .
& A360 Drive ty
Resource type:

INEETE

File name:

i Libraries
[ Documents
& Music
&= Pictures
B videos

No preview available.

1% Computer
&, osbisk (C)
(a OSDisk (D7)
3 CD Drive (E)
NSMNick (4 (&

Filename: MyAddinVBNet.tlh - @E\Ijs(‘"} v
Clm )

¢ Change TYPELIB number
Change number to e.g 1.0 using Properties (right hand mouse click menu)



MyAddinVBNet.dll & X Fi

MyAddinVBMet.dll
B "TYPELIB"

B 4k Ctrl+X

Ctrl+C

e Close Visual Studio and save changes to .dll file

7. Registration of created add-in .dll file to enable its visibility in Robot
Structure Analysis

Register add-in .dll file after its locating in target folder on any computer you want it to use as
described below:

e Open Command Prompt window as Admin

Accessones

Lalcadatos
& Command Prompt
*5 Connecttoa N Open
B Connecttoa Prg Enable/Disable Digital Signature kons

| Getting Started Open file location

Run as administrator l

© intervideo C«I

7, Math Input Pa
Notepad A4 Scan with Microsoft Forefront Endpoint |

Paint B Dodsj do archiwum,
& Remote Desitop 3 Dodaj do "emd.rar”

5 Run Skompresuj i wytly e-mailem..
R Snipping Tool B Skompresuj do “cmd.rar” | wyilj e-maile
1. Sound Recorder Pin to Taskbar

Sticky Notes Pin to Start Menu

e Go to the folder where the add-in .dll file is located and register it by commands:



c:\Windows\Microsoft.NET\Framework64\v4.0.30319\regasm.exe /tlb /codebase
MyAddinVBNet.dll

or
c:\Windows\Microsoft. NET\Framework64\v2.0.50727\RegAsm.exe /tlb /codebase

MyAddinVBNet.dll

BN CAWINDOWS\system3Z\cmd.exe =0 EcR(<=|

d : ~Add-In“\MyAddinUBHet“\MyfiddinUBHNe t ~bin“Debug>rem c:“Windows“Microsoft . HET“Frameworkt4s\v2.B.58727“Regfism.exe ~tlbh ~codeb
laze MyAddinUBHet.dll

d =~ Add-In\MyAddinUBNet~MyAddinUBHNe t“bin“Debug>c :*\Windows“\Microsof t .NET“Franeworkb4 v4.8.3031 9 regasm.exe ~tlb scodebase
MyAddinUBNet.d1l

Microsoft . Framework sembly Registration Ut111ty version 4.7.26853.8

for Microsoft .NET Flameuolk version 4.7.2853.

Copyright (C» Microsoft Corporation. All 119ht¢ reserved.

RegfAsm = warning RABBAA : Registering an unsigned assembly with ~codebase can cause your assembly to interfere with othe

i applications that may be i alled on the same computer. The ~codebhase switch is intended to be used only with signed
azzemblies. Please give youl a zsembly a strong name and re-register it.

T registered successful
fzzembly exported to *d: \Hdd In“MyAddinUBNe t“MyAddinUBNet~bin~Debug“MyAddinUBNet.t1h’'. and the type library was registen

led successfully

d : ~Add-In~\MyAddinVUBNet“MyfAddinVUBNe t ~“bhin“Debhug>pause
Press any key to continue . . . _

8. Making new option available in Robot Structure Analysis pull down
menu

Start RSA, select any structure type, then from Add-ins menu start Add-ins Manage and using "
button show path to add-in .dll file, then press Add button.
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... after closing manager the new option should be available in robot menu
as it is showed above.




