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ABSTRACT

The scope of networked embedded systems is rapidly increasing day by day due to their demand for monitoring and
controlling appliances in home as well as industry. Embedded systems with networking provides web access for the
industrial and research centers optimization. Data acquisition system with web access combindly gives the easy
implementation of the system which uses ARM processor for control purpose and GPRS technology along with GSM is
used for communication around the world. The real time operating system plays a crucial role in the system where the
embedded device is booted with pC/OS, which is commonly used RTOS for hard real time systems. The proposed system
consists of an pCOS configured for real time scheduling in industrial applications which eliminates the need for server
maintenance. This system enhances security by remotely monitoring various appliances.
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1. INTRODUCTION

The embedded technology is getting changing to the new design and new models and the computers are
connecting to the World Wide Web through the internet. The data is getting exchanging among the computers which are
longer distances through the internet connection to the World Wide Web. This feature facility provides us to transmit the
data to the longer distance. For accessing the information from the remote location computers, need a web server. This
will maintain the database of the information. People from the remote location using the IP address will access the
information. The user can request a particular web page from the web server.

Computers with network facility can provide data transfer facility to the longer distances but as industries are need of
sensing the industrial parameters and sending to the control room or to the remote locations computers are not suitable for
the embedded applications. Also maintaining the computers for simple data transmissions will requires large space, more
cost, and need of more memory for storing the data. As the current trend the use of embedded system devices is also
increasing day by day in the different areas like handheld devices, home appliances control, and industrial equipment
control and lot of these embedded system devices also supporting the networking features for low range and wide range
data transmission. So using of the embedded system device with networking facility for remote data sensing and
transmission will be an effective and good solution.

The Fig. 1 shows embedded web server architecture in the real industrial application and how to access it from the remote
locations. So it introduces the concept of embedded web server. This architecture will overcome problems of data
transmission and sensing parameter values in the industries by computers. In this architecture the embedded system
device will have the networking connectivity with the help of Ethernet and TCP/IP protocol stack. Also industrial
parameters can possible to read with the help of internal ADCs. And industrial equipments like motors can also controlled
by 1/0O port programming. Also these parameters can be viewed and controlled by opening the webpage at the Web server
from the remote location using the IP address allocated to the embedded system device. Web server will be maintained in
embedded system device and the information will be stored in the microcontrollers’ internal memory. Microcontroller will
run with the real time operating system.

The proposed system implemented here comes under embedded technology in association with network technology. The
RTOS development is implemented in embedded C. When RTOS is incorporated into this system, more devices could be
controlled and monitored and ensures portability and high reliability. In this current world scenario of globalization, where
communication has become a necessity, this communication technology can be surely placed in the emerging trends of
embedded systems technology[2].Through the Internet, could acquire the different real-time information, based on the
information, could draft corresponding treatment options and implement remote Control through Internet. Comparing to the
traditional personal computer-based Internet applications, the Embedded Internet application will surely lead us into a new
realm.

2. SYSTEM ARCHITECTURE
2.1. Embedded Web ServerArchitecture

Industry
A

\ 4
Embedded Based

DACS Web Server

Internet

Client Client Client

Figure 1: Embedded Web Server Architecture.
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Embedded web server architecture consists of an ARM processor that contains RTOS software for monitoring and
controlling machines/systems. Embedded web servers are integral part of an embedded network. Fig. 1 shows the
proposed concept of DACS with embedded web server presented on a single chip module. This is a single hardware it
contains RTOS portable ARM processor [3]. Controlling the devices remotely and measuring signals is done by ARM
processor. The system works in the DACS mode for measuring and embedded web server mode for sharing the data with
the clients. The real time operating system manages all the tasks such as measuring signals, data base up-dation,
sending HTML pages and connecting/communicating with new users etc.,

The RTOS manages all the required tasks in parallel and in small amounts of time [10]. The pCOS RTOS is configured for
the priorities of the three sensors as shown in fig. 2. The scheduling for these sensors can be changed at the run time by
configuring them to three different switches. Each sensor is provided with time slice. The three sensors complete their
tasks within their time slices hence contributing to hard real time system. Web based management user interfaces using
embedded web server have many advantages: ubiquity, user-friendly, low-development cost and high maintainability [4].
The different requirements of web server are high reliability, low resource usage, security, controllability and portability,
which are suitable for most of the general web server technologies.

2.2. Data Acquisition System

Power Supply
Y
LCD
MAX 232
! Temperature Sensor
ARM
GSM/ Micro
GPRS Modem Controller
Humidity Sensor

Gas Sensor

A

Figure 2: Data Acquisition System.

The data from the sensors is collected and maintained by the Data Acquisition and Control System by ARM
processor [12]. In DACS mode the data is maintained in the data base. In Web Server mode, the data can be accessed by
the client from anywhere across the world through internet [8]. The GSM modem is serially interfaced with the controller
with the help of MAX 232 [5]. GSM modem shares data from the board to internet.

3. IMPLEMENTATION

The software coding for the hardware functionality is written in embedded C language in Keil software.

3.1. Software

The necessary requirement analysis is done on the RTOS, web server, TCP/IP and the target board. Based on the
requirement analysis, the HCOS is configured, as per the target board. After configuring pCOS, generate the hex file with
the necessary target options. The target is tested along with the RTOS, by booting it with the RTOS hex file. The
application code for a specific RTOS is written and both the RTOS and web server are ported on the target. The web
server application is tested for our desired function. The program flow and working of embedded web server is shown in
fig. 3. The software consists of two major components. They are RTOS and HTML Pages.

3.1.1. RTOS
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The application runs in the form of tasks. Tasks are created by each user connecting to the server. An RTOS is

required to manage these tasks, which perform the operations in real time. The embedded web server is implemented
using HCOS Il a powerful but small RTOS kernel [11]. It is highly CPU independent and has been ported to nhumerous
microprocessor platforms. Some of the simple codes and its explanation for uCOS Il are given below.

>
>
>

>
3.1.2.

OSSchedUnlock (void): This function is used to allow rescheduling of the tasks.
HTML Pages

HTML pages are used for data communication between the client and the server. In the embedded web server,

OS_TASK_CREATE_EN (): This function is used to have uC/OS-Il manage the execution of tasks.
OS_TASK_CHANGE_PRIO_EN (): This function is used to change the priority of a task dynamically.

OSTimeDly (ticks): This function is used to delay execution of the currently running task until the specified
number of system ticks expires.

web pages are selected as the media of interaction. HTML is used in designing these web pages. The html pages are
saved on the board.

System initialization

!

Start monitoring and sending control parameters to the embedded board

A

Display control parameters on server

Client requesting the web page for control parameters through server IP address

A

No
Successful

Sending control parameters to the client through HTML pages

Figure 3: Flow chart for Embedded Web Server.

3.2. Hardware

The Fig. 3 gives the hardware components and their connections for the system. The hardware used for embedded web
server is ARM based LPC2148 board [13]. The board itself consists of LCD for displaying sensor values. The three
sensors i.e., temperature (LM35), gas and humidity sensors are interfaced to the embedded board. A GSM modem is
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connected to the board for establishing an internet connection [9]. Three switches are connected for configuring the RTOS
scheduling i.e. for changing the priorities of the sensors dynamically at the run time.

Figure 4: Photograph of the Embedded Web Server with Hardware components.

4. TESTING OF EMBEDDED WEB SERVER

Initially, the target is tested for the working of operating system. This is done by booting the target board using
the hyper terminal. After the target is successfully booted with pCOS, it is tested over the network using ping command
[6]. Now the embedded web server is responding to the clients. A request is made to the embedded web server, by giving
the IP address of the server. The user has to enter valid IP to access the server. The operating system manages the
request of the client and gives to the LAN controller of the client system. The LAN controller sends the request to the
router which processes and checks for the system connected to the network with that particular IP address. If the IP
address entered matches to that of the server, a request is sent to the LAN controller of the server to the client and hence
a session is established between server and the client and the server starts sending the web pages to the client [7].

5. RESULTS

The execution results for the Embedded Web Server based DAC System are shown in fig. 5 and fig. 6.

5 DATA ACCUISITION
#) DATA ACQUISITION

Iedit View History Bookmarks Tools Help

ST R c X ¢ . file///C:/Users/Ayyaswamy/Desktop/cocc.htm oy -

£, Most Visited | hitp://www.facebook.... | httpi//search.conduit....  Getting Started , Latest

- | WEB SEARCH |(P_‘_3EM"~;Q""

| -f';t commands for gs... < 7{' 7; Sending SMS using .. | ™1 Gmail - (no subject)... = | __VDAT;

. .
Login id:
UserName: dataacquisition
Enter Password: ~°"77°TTTTT

Figure 5: Online Processing Web Page.

Fig. 5 shows the online processing web page for the client authentication to access the embedded web server data.
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Figure 6: Clients requested Web Page.

The dynamic web page representing the sensor values in the Data Acquisition System maintained by the
embedded web server is shown in fig. 6. The client access the data dynamically through this web page send by the server.
This is the simplest way of accessing data by the client. Moreover more than one client can access the data at the same
time from different parts of the world.

6. CONCLUSION

The embedded web server based on data acquisition system has been designed which can be used for industrial
applications and in many other places. Clients can monitor and control the parameters with an easy powerful user
interface without additional hardware. The performance of the system can be increased by the architecture and Software
contention. The web server can be connected to more serial devices at the same time with higher transmission rate with
GSM technology. A low cost, simple data processing system is implemented which eliminates the need for server
maintenance. A remote client only requires a common internet browser to carry out various parameters on real hardware.
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