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Abstract 
The reconfiguration capability provided by Field 

Programmable Gate Arrays (FPGA) and the current 

limitations of weblab infrastructures, opened a new 

research window. This paper focus on describing the 

way weblabs can be reconfigured with different 

Instruments & Modules (I&M) required to conduct 

remote experiments, without changing the entire 

infrastructure. For this purpose, the paper 
emphasizes the advantage of using FPGAs to create 

reconfigurable weblab infrastructures using the 

IEEE1451.0 Std. as a basis to develop, access and 

bind embedded I&Ms to an IEEE1451.0-Module. 

 

1. Introduction 
In the electronic domain reconfiguration is 

becoming a familiar word since the appearance of 

FPGAs. These provide the ability of redefining an 

architecture based on a set of internal modules that 

can be interconnected according to a set of rules 

described by standard Hardware Description 

Languages (HDL). This means reconfiguring the 

device, and therefore the way it runs, without 

replacing its main hardware. This flexibility 

provided by FPGAs can be viewed not only as a 

thematic of study in engineering courses, but also as 

devices able to create the so-called weblab 
infrastructures, by the implementation of 

sensors/actuators that can be the I&Ms required to 

use in a remote experiment [1]. 

Weblabs allow the remote conduction of 

laboratorial experiments, providing a way for 

teachers and students to access real equipment, 

provided by an infrastructure, using a simple device 

connected to the Internet. Since the 90’s that 

weblabs are proliferating in education, especially in 

engineering and science disciplines [2][3][4][5] 

where laboratorial work is fundamental [6][7]. This 

is justified essentially by the flexibility they provide 

on accessing, without time and place constrains, the 

equipment commonly available in a laboratory, 

which comprehends a set of I&Ms connected to an 

Experiment Under Test (EUT). Noticeably, the 

implementation of weblabs in different institutions 

can be increased if improving their infrastructures, 

namely by: i) enabling their reconfiguration (only 

setting up connections of predefined I&Ms is 
currently allowed [8]) and, ii) adopting a standard 

solution for their implementation and access. 

Despite these two problems are being debated in the 

GOLC technical committee [9], currently there is 

not yet a solution to solve them. While the standard 

access to a weblab infrastructure can be overcome 

by the use of a common API, infrastructural and 

reconfiguration aspects are still unsolved. It is 

precisely in this scenario that the reconfigurable 

nature of FPGAs and the use of a standard approach, 

can contribute to overcome the two referred 

problems.  

Adopting FPGAs as the main device of a weblab 

infrastructure allow reconfiguring, in its core, a set 

of embedded I&Ms that, if described through 

standard HDL files, can be shared by the entire 

educational community. At the same time, if these 

same I&Ms follow a specific standard, they will be 

easily shared, integrated and accessed, promoting 

more collaboration among institutions in the 

development and dissemination of weblabs. 

Therefore, for promoting a high widespread of 

weblabs in education, this paper proposes joining the 
capabilities provided by the reconfigurable nature of 

FPGAs, to the large focus provided by the 

IEEE1451.0 Std., that allows defining and network-

interfacing transducers, which can be the referred 

I&Ms. The paper describes the implementation of a 

generic and synthesizable IEEE1451-Module for 

FPGA devices, and a methodology to develop, 

access and bind I&Ms compatible with this module.  

Section 2 provides an overview about the 

IEEE1451.0 Std., and presents the weblab 
infrastructure implemented at our laboratory. Section 3, 

presents the IEEE1451.0 Std. and the IEEE1451.0-
Module, this entirely described in the standard Verilog 

HDL. Section 4, describes the process of creating and 
binding I&Ms to that IEEE1451-Module, so they can 

be used by the weblab infrastructure to conduct 
experiments. Section 5 explains the reconfiguration 

process of the weblab infrastructure, and section 6 

concludes this paper and presents ongoing work. 




