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Abstract: This paper deals with the implementation of the Stable Ethernet communication
link for embedded applications. It basically applies the International Electro-technical
Commission standards developed for data communication to manufacturing control
networks. Recent enhancement of the industrial communications and networking are
possible to apply in Ethernet networks system at all levels of industrial automation,
especially in the controller level whereby the data exchanges in real-time communication is
mandatory. In this paper an Embedded web server application with TCP/IP support and
Ethernet interface is implemented to demonstrate Stable Ethernet link using ARM Cortex A8
core. The web server reference design includes complete source code written in C-language.
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INTRODUCTION
Communication between any devices are required to be stable in order to have reliable data
transfer as long as the complete data transfer takes place. Designing a Robust and Reliable
Industrial Communications Infrastructure with Ethernet has traditionally been used to network
enterprise workstations and to transfer non-real-time data. Ethernet has several properties that
make it ideal for distributed embedded systems Communication software can be developed
and tested on workstations and should be portable to a Real-Time Operating System (RTOS)
without modification. By using TCP/IP on top of Ethernet, embedded systems can become
globally accessible from enterprise networks. This connectivity and interoperability is possible,
and affordable using commodity off the shelf (COTS) hardware and software, which has led to a
recent surge in interest in embedded Ethernet [1]. In comparison with PC, the embedded
system is greatly improved in stability, reliability and safety etc.
In this paper embedded systems and Internet technology are combined to form a new
technology the Embedded Internet Technology, which developed with the popularization of
computer network technology in recent years. It can be utilized to serve the embedded web
documents, including static and dynamic information about industry machineries/systems. This
technology could function in the hardware and software as long as they are connected. Only by
using web browser through the Ethernet and TCP/IP protocol users can get access information
of remote devices [2].
In this paper , a stable Ethernet link is implemented between a client and server using
embedded webpage server application. The development board with Arm AM3359 contains an
operating system, web pages to run the application and a large memory space for server
functionality. ARM processor is chosen because it has high data processing capability, multi
parameter acquisition and multi level monitoring and networking. It can reduce operation
pressure on data reduction and ensures real-time monitoring of system performance. This
system ensures portability and high reliability. When SYSBIOS RTOS is incorporated into this
system, more devices could be controlled and monitored. The multi tasking capability and fast
response time along with added advantage of easy deployment makes this system capable for a
wide variety of applications [3]. It manages the tasks such as measuring signals, conversion of
signals, sending HTML pages and connecting/communicating with new users. Figure 1. Shows
the proposed concept of embedded web server on a single chip

111

Available Online at www.ijpret.com

Research Article
Impact Factor: 0.621
Pramila Volvoikar , IJPRET, 2014; Volume 2 (9): 110-117

ISSN: 2319-507X
IJPRET

Figure1: Embedded web server
module. It has requirements, such as low resource usage, high reliability, security, portability
and controllability for which general web server technologies are unsuitable [1].
II EXPERIMENTAL PLATFORM
The approach in this paper uses TMDSICEAM3359 (Industrial Communication Engine Version 2
) ICE V2 Development board from Texas having 32-bit RISC CPU ,ARM AM3359 Cortex A8
microprocessor with 720 MHz core frequency as a platform for implementation of the required
application.
2.1. HARDWARE
2.1.1. ARM
ICE V2 is based on AM3359 with fast ROM and RAM memories and a wide range of peripherals.
Such as Clock, USB, SDRAM, UART, NOR Flash, SPI, TWI, Timer Counters, ADC and Micro SD
Card Interface, LCD, RS232 Interface, Ethernet Interface, JTAG, Power, etc. The ICE V2 embeds
two Ethernet ports with jumper for CPSW & ICSS mode selection.
2.1.2. Ethernet MAC (EMAC)
Communication over Ethernet and IP is based on the concept of network layers as delineated
by the Open Systems Interconnection (OSI Model). Ethernet is Layer-2 and IP is Layer-3. This
segregation of communications is one of the primary reasons Ethernet and IP have been so
widely adopted. Segregation into layers allows each layer to be modified independently. It also
allows mixing and matching of layers to implement specific data transmission and
communication.
The EMAC module is used to move data between the device and another host connected to the
same network, in compliance with the Ethernet protocol. The EMAC module implements a
10/100 Ethernet MAC compatible with the IEEE 802.3 standard using an address checker,
statistics and control registers, receive and transmit blocks, and a DMA interface. The EMAC
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includes an internal memory that holds information about the Ethernet packets that are
received or transmitted [1].
2.2. SOFTWARE
2.2.1. TCP/IP Protocol Suite
The TCP/IP protocol suite allows computers of all sizes, running different operating systems, to
communicate with each other. It forms the basis for what is called the worldwide Internet; a
Wide Area Network (WAN) of several million computers .The TCP/IP protocol suite is a
combination of different protocols at various layers. An Ethernet controller driver controls the
Ethernet interface. The applications can communicate with the transport layer through buffers
with data and variables with control information [1].
LwIP is an implementation of the TCP/IP protocol stack. In order to reduce processing and
memory demands, lwIP uses a tailor made API that does not require any data copying.
Communication between the TCP/IP stack and the application programs are done either by
function calls for the case where the application program shares a process with lwIP, or by the
means of a more abstract API. The API functions in the part of the API that runs in the
application process will pass a message using a simple communication protocol to the API
implementation in the TCP/IP process. The operation is carried out by the API implementation
in the TCP/IP process and the return value is sent to the application process by message passing
[5].
2.2.2. SYS/BIOS
SYS/BIOS is an advanced RTOS from Texas Instruments for use in a wide range of DSPs, ARMs,
and microcontrollers. It is designed for use in embedded applications that need real-time
scheduling, synchronization, and instrumentation.
SYS/BIOS provides the following benefits:
• To minimize memory size, the APIs are modularized so that only those APIs that are used, be
bound into the executable program.
• System calls provide deterministic performance to meet real-time deadlines.
• Hardware interrupts, software interrupts, tasks, idle functions, and periodic functions are
supported with Up to 32 priority levels.

113

Available Online at www.ijpret.com

Research Article
Impact Factor: 0.621
Pramila Volvoikar , IJPRET, 2014; Volume 2 (9): 110-117

ISSN: 2319-507X
IJPRET

• Structures such as semaphores, mailboxes, events, gates, and variable-length messaging are
provided to support communication and synchronization [6].
2.2.3 HTTP Protocol
The Hypertext Transfer Protocol (HTTP) is an application protocol for distributed, collaborative,
hypermedia information systems. HTML Hypertext Markup Language is the simplest encoding
of a webpage to be served
III EXPERIMENTAL SETUP
A. Experimental Setup of the Embedded Web Server for Stable Ethernet link.
The experimental setup of the embedded web server is shown in Figure 2. The target is
connected to the Ethernet port 1 of the network, the power is made available through the
power cable. USB is used as the debugger while programming.

Figure 2. Experimental setup on ICE V2
B. Integrating RTOS and Embedded Web Server
The main part of the server is the RTOS handling the web server application. Whenever, a
connection is established, a new task is created using Sysbios. And application is executed for
that user running in a task.
C. Porting the Web Server
The Embedded web server application and the RTOS are ready and are to be ported on the
target. The porting is done using Code Composer Studio 5.5 compiler. The target is configured
over the network, to work as an embedded web server.
D. Testing the Embedded Web Server
Testing: Initially, the target is tested for the working of operating system, by booting the target
using the hyper terminal. Figure3 shows the target booting using RTOS. With the following Port
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settings: bits/s 115200, Data bits 8. Figure4 shows the result of the ping command made by the
client. Here its noted that communications is stable.
Now request is made to the server, by typing the IP address‘198.162.1.2’ of the server in the
client’s browser. This request is taken by the operating system of the client and given to the
LAN controller of the client system. If the IP address entered is correct and matches to that of
the server, a request is sent to the LAN controller of the server

Figure3. Result seen on HyperTerminal

Figure4. Ping statistics.
and a TCP/IP session is established and the server starts sending the web page to the client.
Figure5 shows the client entering the IP address of the server and the server send the html
page to the requested client.
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Figure5. Webpage Implementation.
The live capture of the packets sent/ received is analyzed by using Wire shark. When there is
request from client for a webpage, it is uploaded using TCP/IP and a stable Ethernet link. Figure
6 shows the I/O graph obtained for a Http request, and dependencies of OSI model layers.

Figure6. I/O Graph
E. Issues
It is necessary that the Ethernet physical link gets detected and EMAC has its MDIO registers
set accordingly. Once the link becomes alive, application can run over Ethernet easily ,hence
stable Ethernet communication link is a must.
IV CONCLUSION
In this paper webpage application on ICE V2 is implemented with the required stable Ethernet
TCP/IP communication link.
Further with the rapid development of the field of industrial process control and the wide range
of applications of network, intelligence, digital distributed control System, it is necessary to
make a higher demand of the data accuracy and reliability of the control system. This
embedded ARM system with very high core frequency can adapt to the strict requirements of
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the data acquisition and control system such as the function, reliability, cost, size, power
consumption, and remote access and so on.
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