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Abstract

Many FPGA-based embedded systems in space
applications, automobiles, medical and industrial
fields use an on-board computer system that needs
remote emulation, monitoring, control and update.
This paper describes an approach for the
development of a real-time remote control and
monitoring system using an embedded web server
implemented in a MicroBlaze processor based
software design, which takes Xilkernel as real-time
operating system.

We used the open source Lightweight IP (IwlIP)
standalone TCP/IP protocol stack to implement
networking capability. The embedded web server will
enable remote access to the on-board computer
system by using a web browser for receive the
downlink data, send the uplink commands or update
the system. The embedded platform was implemented
in Xilinx Spartan-6 FPGA SP605 Evaluation Kit.

Keywords — Embedded WebServer; IwlP; Xilkernel;
RTOS; FPGA; MicroBlaze; HTTP; On-Board
Computer

I. INTRODUCTION

A new generation of reconfigurable FPGA-based on-
board computer (OBC) has experienced a rapid
development in a wide range of applications that
include upgrade capability (Space and automobile
applications, medical field, industrial control system).

This was accompanied by an increased need to
monitor, maintain and update these systems. On the
other hand, Web technology becomes widely used and
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there is an ascending trend to migrate everything
online and to remotely control systems. In this regard,
several studies have emerged suggesting the
implementation of the embedded Web server
technology to provide a monitor and control system
based on an Internet browser and an embedded TCP/IP
protocol suite.

I1.PROPOSED SYSTEM

In comparison with PC, the embedded system is
greatly improved in stability, reliability and safety etc.
The embedded system transplanted web server can be
called embedded web server. Through web page
posted by embedded web server, remote users can
obtain the real-time status information and control
remote equipment’s without time and space restriction.
In this project the monitoring and controlling of
devices is achieved using TCP/IP protocol and FPGA.
The TCP/IP protocol is the vital part, as it is used for
the implementation of Embedded Web server.

This project consists of two parts, a server module
which is connected to internet through RJ45 interface
and a sensor module which always reads values from
the sensors and is published on the internet. So the user
can monitor and control the devices through Browser.

When the client types the correct IP address in the
browser, the webpage displays the sensors values to
the user and if there are any discrepancies in the
values, then the user can control the device through a
relay connected to the sensor module. Apart from
controlling the devices remotely, automatic controlling
procedure is also provided to control the devices.
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I1l. HARDWARE IMPLEMENTATION

ZYBO (ZYNQ) board:

It is a feature-rich, readily usable, entry-level
embedded software and digital circuit development
platform is built around the lesser member of the
Xilinx Zyng-7000 family.it is based on the Xilinx All
Programmable SOC architecture, it can integrates a
dual-core ARM Cortex-A9 processor with Xilinx 7-
series Field Programmable Gate Array logic.

It couples with set of multimedia and connectivity
peripherals available on the ZYBO.FPGA logic
designs meld with embedded ARM software
development for easy to design flow. They can be used
for designing systems of any complexity, from a
complete OS.
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Fig:Z2YBO board

zybo kit contains a 5V/2.5A regulated power supply,
16GB micro SD card. There are three ways of giving
power supply are 5v supply power jack, USB port,
wall charger or power supply externally connected.
For every supply, Jumper is necessary for all sources.
It includes four slide switches and push buttons, 4
LEDs directly connected to the Zynq in additionally
two push buttons and one led via MIO pins are shown
in figure 3. These are connected via series resistors to
avoid damage in short circuits. Depending upon the
configuration, this connector can be used to input
differential analog signals to ADC inside the device.
All pins can be converted into analog to digital
because we are getting sensor values in digital those
values can be converted by using DAS

Ethernet:
Ethernet LAN Features:
e Bus topology, Wired LAN in IEEE
802.3physical layer standard
e 10 Mbps, 100 Mbps (Unshielded andShielded
wires) and 4 Gbps (in twisted pair wiring
mode)
e Broadcast medium-Passive, Wiredconnections
based.
e Frame format like the IEEE 802.2
e SNMP (Simple Network Management
Protocol) Open system (therefore
allowsequipment of different specifications)
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e FEach one connected to a
commoncommunication channel in the
networklistens and if the channel is idle
thentransmits. If not idle, waits and tries
again.

e Multi access is like in a Packet
switchednetwork

IV.SOFTWARE REQUIREMENTS

Linux Operating System:

Linux or GNU/Linux is a free and open source
softwareoperating system for computers. The
operating system is a collection of the basic
instructions that tell the electronic parts of the
computer what to do and how to work. Free and open
source software (FOSS) means that everyone has the
freedom to use it, see how it works, and changes it.
There is a lot of software for Linux, and since Linux is
free software it means that none of the software will
put any license restrictions on users. This is one of the
reasons why many people like to use Linux.

A Linux-based system is a modular Unix-like
operating system. It derives much of its basic design
from principles established in UNIX during the 1970s
and 1980s. Such a system uses a monolithic kernel, the
Linux kernel, which handles process control,
networking, and peripheral and file system access.
Device drivers are either integrated directly with the
kernel or added as modules loaded while the system is
running.
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Fig: Architecture of Linux Operating System
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Qt for Embedded Linux:

Qtis across-platform application framework that is
widely used for developing application software with
a graphical user interface (GUI) (in which cases Qt is
classified as a widget toolkit), and also used for
developing non-GUI programs such as command-line
toolsand consoles for  servers. Qt  uses
standard C++ but makes extensive use of a
special code generator (called the Meta Object
Compiler, or moc) together with several macros to
enrich the language. Qt can also be used in several
other programming languages via language bindings. It
runs on the major desktop platforms and some of the
mobile platforms. Non-GUI features
include SQL database access, XML parsing, thread
management, network support, and a unified cross-
platform application programming interface for file
handling. It has extensive internationalization support.

V.RESULTS
e s .
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VI.CONCLUSION

The project “Embedded Web Server for Real-time
Remote Control and Monitoring of anFPGA
based on Open source Platform” has been
successfully designed and tested. It has been
developed by integrating features of all the hardware
components and software used. Presence of every
module has been reasoned out and placed carefully
thus contributing to the best working of the unit.
Secondly, using highly advanced ARM board and with
the help of growing technology the project has been
successfully implemented.
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