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BioMOBIUS Ê Developer Guide  

TRIL Centre's BioMOBIUSÊ Research Platform: an Open, Shareable 

Software  and Hardware System  

Note:  óBioMOBIUSÊô in this document refers to the entire software system for 
the creation of BioMOBIUSÊ applications, and includes the EyesWeb graphical 
development environment, the User Interface  development tool, the block 
libraries, catalogs, etc.  

The BioMOBIUSÊ platform also contains hardware components; these are not 
included in the scope of this document. For information on the har dware 
components please refer to the hardware section of the BioMOBIUSÊ Website: 

http://biomobius.trilcentre.org/  

Note:  BioMOBIUSÊ builds on the EyesWeb initiative by the University of Genoa. 
Many of the technical details of BioMOBIUSÊ reflect those of the  EyesWeb 
system.  

Version: 1.3 
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1.1 Overview of the Developer Guide 

1.1.2  What is it ? 

This Developer Guide describes how the functionality of BioMOBIUS may be extended. It 
contains detailed information on how to set up a development environment and how to 
build new EyesWeb blocks and package these blocks within a catalog.  

The Developer Guide is part of the product documentation which consists of the User 
Manual, this Developer Guide and supplementary documentation available on the 
website: 

http://biomobius.trilcentre.org/ . 

It is assumed that the user has read the User Manual prior to reading this document, 
has completed the PatchAndGUI tutorial in the User Manual, and examined the sample 
patches and GUIs. 

1.1.3  How to use  

This Developer Guide is divided into three sections ï Extending BioMOBIUS; Block and 
Catalog Creation; Developerôs Tutorial. The user is advised to read the sections in this 
order and to refer to the glossary in Appendix A for clarification of terms and 
abbreviations.   

1.1.4  Structural Model  

This document has the following sections :   

 The Extending BioMOBIUS  section  offers an overview of how to add 
new functionality to BioMOBIUS , its components and how they 
interconnect,  and describes the setup of the development 

environment .   

 Block and Catalog Creation  details  the various me thods available to 

create new EyesWeb blocks and catalogs.   

 The  Developerôs Tutorial section describes the creation of a simple 
block and a GUI application. The artefacts created in this exercise may 

serve as the basis of future developments.   

http://www.biomobius.org/
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1.1.5  Suppo rting Documentation  

Various BioMOBIUS tutorials and guides to specific components are provided as part of 
the installation process and on the web. These documents are written from a practical 
perspective and they contain step by step instructions on how to  do common tasks with 
appropriate samples.  

Further details on the EyesWeb product and sample applications are available on the 
EyesWeb website:  

http://www.eyesweb.org . 

The user is advised to regularly check the BioMOBIUSÊ website for block, patch, tool 
and documentation updates. The user is also encouraged to read and contribute to the 
support online forum and to send any feedback and support requests to  

biomo bius.support@trilcentre.org . 

http://www.eyesweb.org/
mailto:biomobius.support@trilcentre.org
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  Extending BioMOBIUS  
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1.1 .6  Application Development Environment Architecture  

BioMOBIUS functionality may be extended at two levels. At the higher level, the user 
may create new EyesWeb patches and UI applications using existing components. The 
User Manual describes this in detail. 

At a lower level, the user may develop new components and add them to the platform 
tools for inclusion in future patches and UI applications. The Developer Guide describes 
how this may be achieved.   

To recap, the application development environment consists of the following elements:  

 A substantial collection of existing blocks  which can be used in the creation of 
new patches. 

 A drag-and-drop Graphical Development Environment  (GDE) which can be 
used to select blocks, link them to one another and build patches.  

 A Graphical User Interface development tool ï called the GUI Designer  - which 
simplifies the design of user interfaces for BioMOBIUSÊ applications. 

The development path is illustrated in Figure 1. 

 

Figure 1 -  BioMOBIUSÊ development path 

This document is concerned with the initial step of the development path i.e. Block 
Development.  

 



                              Developer Guide 8 

1.1.7  BioMOBIUS Component  Interfaces  

 

The EyesWeb kernel is the core of the BioMOBIUS platform, it provides the resources 
and services necessary to capture, process and display data at runtime. Currently the 
kernel is available only on Win32 platforms. It provides a well defined C++ interface  
which a block implements allowing it to interact with the kernel.  This interface is 
described in a following section. 

A block may use kernel resources and services to carry out its function while at the 
same time the interface allows the kernel to manage and schedule the block. The 
scheduler is driven by a 1msec Windows internal multimedia timer  and employs a single 
non pre-emptive algorithm. Blocks are scheduled to run on the following events:  

 

o Data Availability. Execution flow passes from one block to the next as data is 
transferred between blocks in a patch. A block is scheduled to execute if data is 
presented at one or all of its input pins. A simple representation of this is shown 
in figure 2 involving a biomedical process. The patch consists of a SHIMMER 
block which captures accelerometer data from a SHIMMER sensor, then transfers 
this data across a series of blocks to calculate the magnitude of acceleration and 
finally display it. Transfer times between blocks are minimized for all data types; 
this is because non-primitive data types are transferred by reference.  

 

 

Figure 2 Sample Biomedical  patch  

 

o Timer Trigger. A block may set a timer which will execute on expiration of the  
timer. The fastest timer available has 1msec duration. Thus for non-buffered 
data, the maximum sampling rate is 500Hz (allowing for Nyquist theorem). For 
buffered data, the sampling rate is not limited by the internal clock and is only 
limited by the system resources of the host platform  therefore sampling rates in 
excess of 500Hz can be supported. For example, the SHIMMER block uses a 
buffered data technique.  
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o Schedule Request. A request is made to the scheduler to stage a block for 
execution. This is typically done either within a callback routine to service an 
external event, or a request is made to reschedule internally within a block as a 
result of a change to an operational parameter.  

 

Although the scheduler may appear non complex, it provides reliable and robust 
capability. It efficiently handles patches with parallel data  paths and feedback loops 

Blocks are designed so that each block carries out a discrete function. This promotes 
reuse and at the same time ensures that blocks co-operate with the kernel which is non -
pre-emptive. 

The kernel also provides strong datatype enforcement ï a block may only interface with 
another block using one of a predefined EyesWeb datatypes. The user may develop new 
datatypes if required.   

Many standard mechanisms/protocols may be used to interface BioMOBIUS to other 
applications or services. For example, the OSF protocol may be used to connect a patch 
to a graphical tool. Off the shelf serial and network blocks may also be used to connect 
with new hardware devices or services.             

The GUI Designer uses the open source C++ JUCE API to create standard UI widgets. 
These widgets may be programmatically coupled to block pins in an underlying patch. 
The RCF C++ protocol is used for this purpose. 
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1.2 Development Environment 
 
Block Development is carried out using Microsoftôs C++ compiler. The developer has the 
option to use the supplied wizards for The MS Visual Studio IDE or to develop a block or 
catalog from scratch. These options are discussed in the next section of this document.  

The appropriate version of EyesWeb SDK is also required for block development. This is 
available in the developers section of the BioMOBIUS website.  

Visual Studio 2005 C++ professional with Service Pack 1 is the supported version of the 
IDE. Note that it must be installed PRIOR to installing the SDK in order for the correct 
insertion of the block and catalog wizards. 

Project properties need to specify the paths to the SDK include and library files. Best 
practice is to define a number of system environment variables which can then be 
shared across projects and thus allow for easy update to new versions of the SDK.  

For example, the path to the include files may be defined as:  

$(EyesWebDevPath)\$(EyesWebSDK)\ Include;  

where the environment variable EyesWebDevPath points to the parent folder of the SDK 
install and the EyesWebSDK variable is set to the SDK version number, e.g. 5.0.2.3. for 
BioMOBIUS 2.0, 5.0.1.2 for BioMOBIUS 1.0 

 

Similarly, the project property Post Build option should be set to:  

$(EyesWebInst) \EywRegisterModule ñ$(TargetPath)ò /e 

where the environment variable EyesWebInst points to the locatio n of the BioMOBIUS 
install e.g. c: \Program Files\BioMOBIUSx.x 

 

This will enable the automatic registration of your catalog after it compiles and links 
successfully. 

Note that the version of the EyesWeb SDK that is used to develop a new block must 
correspond to that used to build the EyesWeb GDE tool or to a later version. The about 
box in the GDE lists the relevant SDK version. 
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This section describes the anatomy and creation of blocks and their packaging 
within EyesWeb catalogs. Typically a developer first creates a catalog, then one 
or more blocks that are closely related in terms of functionality , and adds these 
blocks to the catalog. Finally, the catalog is registered with the EyesWeb kernel 
for use in the GDE or runtime environment . 
 
Normally, the user uses one of the supplied wizards to create the catalog and 
blocks. These wizards are described in this section. Alternatively, the user may 
develop the catalog and blocks from scratch, this scenario is described in the 
following documents in the supplementary document section on the BioMOBIUS 
website: 
 

o Catalog Development from Scratch 
o Block Developing from Scratch 

 
 
 

2.1 EyesWeb Blocks 
Blocks are the functional elements which are combined into a patch. A block has 
one or more inputs, one or more outputs , and some internal functionality. It may 
also have some parameters which can be adjusted to change its behaviour after 
the patch has been created (e.g. via a control on a user interface).  
 
Blocks can generate process and/or consume data ï they are the basic elements 
of a BioMOBIUSÊ patch. 
 

 
Figure 3 ï EyesWeb Block  
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2.1.1 Inputs, Outputs and Parameters  

A block can have as many inputs and as many outputs as the developer deems 
necessary. Some blocks have no inputs (e.g. generator blocks), and some have 
no outputs (e.g. rendering blocks). Inputs and outputs are often referred to as 
pins . 
 
There are two categories of input ï main  inputs and parameter  inputs. A main 
input is an input from which the block receives its primary data for processing. A 
parameter input is the input from which the block receives information about 
how the main input is to be processed. A typical example would be an image 
resizing block which receives the image as the main input and the required 
output size information (height, width, etc) as parameters. Typically, parameter 
input can be modified during run -time, for example by the user adjusting a 
control on the user interface.  
 
All blocks have extended parameters . These are rarely used, with the 
exception of the deactivation  button.  
 
Some blocks have custom parameters  which are specific to the functionality of 
the block.  
 
NOTE: The input, output and parameters of a block and their respective types 
are referred to as the block signature . 
 
 
The outputs of one block are typically piped to the inputs of other blocks. All 
inputs and outputs are strongly typed - the EyesWeb environment will not allow 
the linking of an output of one type to an input of another type. However, there 
is an important proviso to this rule ï EyesWeb includes a suite of converters, 
which convert data from one type to another. These converters are automatically 
inserted by the development environment where they are available, in order to 
enable as flexible an approach to typing as possible.  
 
The EyesWeb GDE (Graphical Development Environment) automatically checks 
the typing of all inputs and outputs during the initialisation of the patch.  An 
error message appearing in the message control window at this time usually 
indicates that the block developer has an error in the datatype declaration code. 
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2.1.2 Inplace Outputs  

EyesWeb allows you to specify that the location in memory of the output of a 
passive block is the same as that of one of the inputs. This means that the same 
area in memory is used to store the output, thus over-writing the input. This can 
save significant amounts of memory when large data types such as images are in 
use. Inplace outputs are supported for passive blocks and not for active blocks. 
Active/passive blocks are described below. 

2.1.3 Datatypes  

Connections within the patch, flowing from block to block, are made up of a 
collection of datatypes . Datatypes include string, integer, Boolean, double, 
integer matrix, etc.  
 
As noted above, the EyesWeb kernel supports the conversion of one datatype 
into another through a suite of converters. It also supports functionality for the 
copying and swapping of datatypes. Not all datatypes are convertible to others.  
 
At the EyesWeb user level, datatypes are not visible. Instead, from the user 
perspective, block pins are piped directly from the output pin of one block to the 
input pin of another. Where there are type clashes (e.g. an attempt to pipe an 
integer output to an image input), the EyesWeb GDE simply does not allow the 
link to be set up.  
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2.1.4 Block Exe cution  

Blocks contain code which is run when the block executes. The execution 
process kicks off when the block receives input on a main input, or when the 
block itself schedules execution.  
 

2.1.4.1 Active Blocks  

These are blocks which initiate their own execution. An active block does this by 
requesting the system to schedule its execution. The initiation of the execution 
can be triggered periodically, using polling , or by the block setting an 
interrupt .  An example of an active block would be one that i mports video from 
a camera.  Its execution is driven by image data arriving from the operating 
system which it then outputs into a block pin to the patch.  

 

2.1.4.2 Passive Blocks 

These blocks are executed by EyesWeb when data arrives at its main input. The 
system is alerted to the availability of this data by the block which produces it, 
setting a system flag. 
 
Commonly, active blocks are involved in external I/O, while passive blocks run 
when they receive data from active blocks or from other passive blocks.  

2.1.5 Libraries  

Blocks are organised into libraries. A library is a collection of blocks which have 
something in common ï examples might be an image processing library, a 
mathematical library, a display library, etc. The use of libraries is primarily f or 
user convenience; a block can belong to any number of libraries. Libraries can be 
seen, and browsed, in the palette of the EyesWeb GDE.  
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2.1.6 Catalogs  

A catalog is a DLL (dynamic linked library) file in the windows environment, 
which contains the code for one or more blocks. When implementing a new block 
the developer must nominate a catalog which will contain the block. The 
developer may also establish a new catalog; a wizard for this purpose is 
provided.  

2.1.7 More Information  

 The Block Reference Document provides an overview of BioMOBIUSÊ 
blocks, their inputs, outputs and parameters.  

 The EyesWeb Reference Manual provides more information on types of 
parameters 

 The EyesWeb Reference Manual provides information about execution, 
scheduling, datatypes and linking blocks together. 

 

 

2.2. The Catalog Wizard 
Before a Block can be created, it first requires a catalog. The following section 
describes how to set up a Catalog using the Catalog Wizard in Visual Studio 
2005.  

2.2.1 Installation  

In order to use the Catalog Wizard,  it is first necessary to install the EyesWeb 
SDK. The SDK includes a large collection of sample code and other programming 
resources, including the various wizards.   

Installing the EyesWeb SDK also installs a wizard for Microsoft Visual Studio, 
which simplifies the development by automating some of the steps required for 
the creation of a new catalog.  
 
The SDK is available from the software download section at: 

 
http://biomobius.trilcentre.org/  

 
It may be noted t hat it is possible to create a new catalog without using the 
wizard; however, it is usually more efficient to use the wizard and then to edit 
the resulting code, rather than to code a new catalog from scratch  ï Instructions 

http://www.biomobius.org/
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for doing so are available in Catalog creation from Scratch Tutorial  ï available in 
the Supplementary Documentation of the BioMOBIUS website. 

2.2.2 Setting up the Catalog Wizard  

The EyesWeb SDK setup program takes care of the details of setting up the 
wizards for the Microsoft Visual Studio environment. Thus, in most cases it is not 
necessary to follow the steps outlined in this section. However, in case you need 
to manually adjust your installation, the following process should be followed. 
(Automatic installation of the wizards fails, f or example, if Microsoft Visual Studio 
is installed after the EyesWeb SDK).  
 
The catalog wizard has three files placed in the ..\ VC\ vcprojects  subfolder of 
the Visual Studio installation directory (e.g. C:\ Program Files \  Microsoft 
Visual Studio 8 \ VC\ vcpro jects ) 
The three files are: 
 

1. Eyw4Wizard.vsz,  
2. Eyw4Wizard.vsdir 
3. Eyw4Wizard.ico 

 
The .vsz  file contains the reference to the remaining files which are located in 
the subfolder of the EyesWeb SDK installation directory (e.g.: C:\Program Files).  
 

Thus, if you open the Eyw4Wizard.vsz  with a text editor, you should see a line 
like the following:  
 

   Param="ABSOLUTE_PATH = C:\Program Files\EyesWeb4\SDK\Wizard" 

 
The ABSOLUTE_PATH string has to be adjusted to point to the folder on your 
system where the Wizard files are to be found.  



                              Developer Guide 17 

2.2.3 Creating an E mpty Catalog  

If the wizard has been installed correctly, one of the available choices in the 
New Project  dialog of the Visual Studio environment should be EyesWeb User 
Catalog . 
 

 
 

Figure 4 -  New Project dialog windo w of Visual Studio  

 

On choosing this option, you'll be shown a form like the following one : 
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Figure 5  -  The form to describe our Simple Catalog  

 

This allows you to create the signature for the catalog. This catalog signature  
provides information about t he author of the catalog and its copyright/license 
status.  
 
All other operations for the creation and configuration of a new catalog DLL are 
completed automatically. The catalog is now complete and ready to receive new 
blocks.  
 
Note : All the fields need to be filled in ; otherwise the catalog will fail to register 
with the  EyesWeb kernel. 
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2.2 .4 More Information  

ǐ BioMOBIUSÊ supports the creation of new Catalogs from scratch, rather 
than by using the Catalog wizard. Documentation for this process is 
provided in the Catalog Development from Scratch Tutorial.  

 
 
 
 
 
 

2.3 The Block Wizard 

2.3.1 Setting up the Block Wizard  

The Block wizard follows similar rules to the Catalog wizard. It is composed of  
the following files:  

1. Eyw4BlockWizard.vsz  
2. Eyw4BlockWizard.vsdir  
3. Eyw4BlockWizard.ico 

They should be located in the é\Microsoft Visual Studio 8\VC\vcprojects subfolder of 

the Visual Studio installation directory.  

Note:  A catalog must be present before a new block can be created. 

2.3 .2 Creating a new B lock  

To add a block to a catalog, open the catalog project and choose the  add new 
class  option. This is shown in figure 4 below. 
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Figure 6 -  Right click on the project in the Solution Explorer and choose 'Addô ï 

óClass...' 

 
Choose EyesWeb Block  as the item type in the  following dialog as shown in 
Figure 7 and specify the name of the block. 
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Figure 7 ï Selecting the EyesWeb Block  



                              Developer Guide 22 

2.3 .3 Configure the Block  

The next step is to provide information about your block. You enter such 
information in the following dialog whic h is made up of four sections (the four 
tabs on the left side).  
 

 

Figure 8  -  Generic information about the block  

 

This first tab is the Block Definition ; in this section we have to provide  
1. The name  and description  of the block  
2. The libraries  in which it  appears (i.e., the place in the EyesWeb GDE 

palette tree view where it will be shown)  
3. The identifier  of the author (a list of  the available author is shown).  
4. The type of activation . The selection about the type of activation let 

you choose between periodic or reactive, i.e., activation on input changed. 
Other types of activation may be specified by manually editing the 
generated code.  
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The second tab is use to specify the input pins  of the block.  
 

 

Figure 9  -  Inputs of the block  

 

Click the Add  button t o add a new input, and specify its name  (Label box), 
description , and type  in the boxes in the bottom part of the dialog. You may 
do this multiple times for multiple inputs.  
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The third tab defines the parameters  of the block; it works the same way as 
the Input Pins  section: 
  

 

Figure 10  -  Parameters of the block  

 

Thus, for each parameter you need, click the Add  button and then specify the 
name , description , and type  of the parameter.  
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Finally, in the fourth tab, you have to desc ribe the outputs  of your block.  
 

 

Figure 11  -  Outputs of the block.  

 

As in the previous sections, you have to specify name , description , and type . 
Finally, press finish  to generate the code.  
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2.3 .4 Wizard Limitations  

The wizard does not implement all features available in EyesWeb; currently it 
does not allow the output to be inplace  (i.e. that the output data is in the same 
memory location as one of the input s). However, once the code has been 
generated, it can edited and be adapted to the users needs.  

Thus, for example, if the user requires the output to be inplace  they must 
change the declaration of the output pin to look like the following:  

 SetOutput( 

                Eyw::pin::id(OUTPUT_OUTPUT) 

                        .name("output" ) 

                        .description("Filtered output data" ) 

                        .type<IDouble>()  

                        .inplace_id( INPUT_INPUT ) 

                );  

In practice, the user can just add the inplace_id  declaration.  

2.3. 5 Implementing the Block Functi onality  

Having used the wizard, you now have a block óshellô with all its input, output 
and parameter pins defined, along with their types.  

To implement block functionality , you need to override the Init(), Execute() and 
Done() methods of the block.  

2.3.6  More Information  

ǐ BioMOBIUSÊ supports the creation of new blocks from scratch, rather 
than by using the block wizard. Documentation for this process is provided 
in the Block Development from Scratch Tutorial.  
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2.4 The Datatype Wizard 

The datatype wizard is composed of files  

1. Eyw4DatatypeWizard.vsz 
2. Eyw4DatatypeWizard.vsdir  
3. Eyw4DatatypeWizard.ico 

They should be located in the é\ Microsoft Visual Studio 8 \ VC\ vcprojects  
subfolder of the Visual Studio installation directory. The . vsz  file contains the 
reference to the remaining files of the wizard, thus, it should contain a line like 
the following:  

   Param="ABSOLUTE_PATH = C:\Program Files\EyesWeb4\SDK\DatatypeWizard" 
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  Developerôs Tutorial 
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3.1 Introduction  
 
The objective of this tutorial  is to introduce the reader t o the components of the 
BioMOBIUSÊ Research Platform by demonstrating the creation of a sample 
BioMOBIUS GUI application from the ground up. The tutorial describes a three 
step process: 
 

1. Create a simple block. 
2. Incorporate the block into a n EyesWeb GDE patch. 
3. Create a BioMOBIUS GUI application and link to this patch.  

 
At the end of this tutorial, the user will have created a GUI application which 
adds two user specified values and displays the total. The user may then use the 
developed components to create more complex applications. Suggestions for 
adding further block functionality are outlined .  
 
The block code, patch and GUI components developed in this tutorial are 
available in the ñ\intro_tutorialò folder within the BioMOBIUSÊ workspace 
directory c:\biomobius_workspace\ intro_tutorial \ . See the óreadmeô file for 
instructions before opening any subsequent files.   
 
Finally, this tutorial complements other tutorials that are contained within the 
BioMOBIUS documentation set and these tutorials are referenced where 
appropriate. Also, the user should consult the BioMOBIUSÊGlossary in Appendix 
A of this document where necessary. 
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3.2 Step 1: Creating your first block  
Before creating a block, you must have both the Microsoft Visual Studio 2005 
with SP1 and the EyesWeb SDK installed on your development system.  
 
When Visual Studio and the SDK are successfully installed, you are ready to start 
developing your first block.  
   
Blocks are contained in catalogs and in order to create your first block, you must 
first create a new catalog to put it in.  
Á Open Visual Studio and create a new project. 

 

 

Figure 12 -  New Project Dialog in Visual Studio 2005  

Á Select ñEyesWeb User Catalogò as shown in figure 1 and type in a name 
for your catalog ï the sample is called ñMyCatalogò. Fill in the fields as 
depicted click on óOKô to continue. 
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Figure 13  -  New User Catalog dialog  

 
Á Configure the catalog as shown in figure 2 and click óFinishô.  

 
Your new catalog is now complete. The next step is to add a block.  
 
Á To add a block to a catalog, open the catalog project and choose the óadd  

classô option.  
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Figure 14  -  Right click on the project in the Solution Explorer and choose 'Add  ->  
Class.. .'  

 
 
Á Choose EyesWeb Block  as the template type in the following dialog  and 
enter itôs name as MyAddr and click the óAddô button. 

 

 

Figure 15  -  In the New Class dialog choose EyesWeb block as the item type and 
specify the name of the block  






















































