ABSTRACT

Booking an LPG cylinder is now just a text message away. Petroleum companies have launched the customer-friendly service for their customers in Kerala. Union Minister of State for Petroleum Jitin Prasada launched the service in Kochi on Friday. Bharat Gas and Indane Gas customers in the state can avail themselves of the service in the first phase. The service, which was launched in Delhi on August 31, is being expanded to all metros and state capitals in phases by the end of the year. For Vodafone, Idea, Tata and Airtel, the number for booking LPG from Indian Oil is 54625 and the number for Bharat Petroleum is 52725 The number is 57333 for all the other telephone service users. For booking a cylinder via SMS, the customer has to register the mobile number with the distributor. The registration is to be done only once and the customer can register two mobile numbers against each LPG connection. The SMS format for registration for Bharat Gas customers is REG <space> Distributor Code <space> Consumer Number. An IOC customer has to type the distributor’s phone number instead of the SAP CODE.  A customer cans also a register a mobile number by visiting the distributor or by conveying his mobile number over the phone to the distributor. Once registered, the customer receives a confirmation on his mobile. Once registered, an LPG cylinder can be booked by simply typing LPG and sending this SMS from a registered phone to a fivedigit number of the respective company. 

 

LITERATURE REVIEW

Currently, an individual in the society has to request for various services either on paper or by making a trip to the service provider, which inherently adds sluggishness and unaccountability to the system. This led to the wastage of consumers’ time and may lead to unnecessary delays. Moreover, there do not exist any proper centralized system in most of the common usage services via which the user can be informed, whether his request has been serviced or not. An example of such services is the domestic gas booking system. The motivation of the project is to develop a system that can be used to automate various processes involved in addressing the service requests of different users, making it more accountable and easily accessible. It should enable the end users to request for services easily and without wasting much of his time. It should also enable the service provider to view all such requests and to notify the users when their requests are met. Additionally, the system should be usable even in remote areas apart from urban and rural areas making it easy accessible and reliable. The system should also be able to serve illiterate masses across the country. The system should be affordable & flexible enough so that it can be easily scaled and deployed at various places.

The server processes this information and stores it in a database. The server also hosts a website that enables the service provider to view these requests from any computer that is connected to the internet. 

Our service nodes are easy to use and can be used even by illiterate masses. Users don’t need to enter any information manually as all the required information is stored on their tag. 

Additionally, for literate users our system offers three other methods of requesting services. Firstly, they can use the website hosted on the server to book their requests. They can use this from any computer connected to the internet. They can also use this to check the status of the requests he made earlier. Secondly, they can register requests by sending SMS to the GSM module connected to the server. Lastly, they can make a request by making a telephone call. The call is handled by the server using an Interactive Voice Response System. 

The last three methods have the added advantage that the user doesn’t need to physically make a trip to the service node.

We have decided to use SMS for communication between the service node and the server in the absence of LAN as GSM coverage is easily available throughout India. We require two GSM modules, one at the server end and the other at the service node. Each module has a RS232 interface and accepts a Subscriber Identity Module (SIM) card which stores the subscription information and the text messages. 

Various commands are given to the GSM modules using AT commands (also known as Hayes AT commands). AT commands can be used for operations like calling a number, sending, reading, or deleting an SMS, looking, reading and deleting phonebook data, reading the signal strength, and so on. 

At the service node end, when the controller receives some information from the RFID reader, it composes an SMS and asks (using necessary AT commands) the GSM module to send it to the GSM module connected to server. When the SMS arrives at that GSM module it is stored in the SIM card memory and the server is informed of its arrival. A program running on the server accesses this message and stores the necessary data in the database. 

Additionally, users can also make service requests by directly sending SMS to the GSM module connected to the server.

Interactive Voice Response System:
Interactive Voice Response (IVR) is an interactive telephony technology that allows a computer (integrated with telephone line) to detect voice and keypad inputs entered by the user. It is also capable of responding with pre-recorded or dynamically generated audio to further direct users on how to proceed depending upon the inputs from the user. 

IVR systems generally use Dual Tone Multi Frequency (DTMF) signals (entered from the telephone keypad) and natural language speech recognition to interpret the caller's response to voice prompts. 

In the NSRS system an IVR system is run on the server that is capable of taking requests from the users and storing them in the database.
We also included another microcontroller on the board that is used to program the other two microcontrollers.
[image: image1.emf]
Service Provider Interface:

The following features and services are given to the Service Provider: 

· Information about all the Pending Requests as well as the Method used for booking Gas (Online/ LAN RFID Reader/ GSM RFID Reader/ Telephone/ SMS). 
· Update the status of a request from “Pending” to “Delivered”. 

· View a list of all requests i.e. pending and delivered. 

· View a list of Information about all the users along with their User ID, Card number, Name, Address, Phone No. and Email-id. 

· Add a New User to the System along with all the information and RFID card number. 
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User Interface:

The service users can log on this section and carry out the following actions: 

· Choose the number of cylinders to book and make a request 

· Can view a list of all the request made by him/her and see their status 

· Update his information like phone number or address. 
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New User Registration:

To add new user to the database, service provider needs to enter the required information of the user. Card number of the RFID tag being provided to the user can be obtained by reading the card number through an RFID reader. 4-Digit User ID and 6-Digit User PIN will be generated by the system itself. User PIN will be randomly generated and will be mailed to the new user being added. 

Service Provider will be having the authority to provide specific services to the new user. Optional services to be activated by the service provider for the new user are: 

· Online booking 

· Booking by SMS 

· Booking by Telephone 

Booking by SMS can be activated by the online access as well. However, booking by SMS will be restricted to the only cell phone number which has been registered in the database (can be changed by online accessing the user profile) to prevent any hoax booking and developing more secure system.
To handle service requests made through telephone calls we have implemented an Interactive Voice Response (IVR) System. This alternate way of access application has been developed to provide users with 24-hour accessibility and affordability. The set up of the IVR system consists of: 

Voxzone X100P Telephony Card: The Voxzone X100P is a single FXO interface for connecting the Asterisk PBX server (developed dial plan for the handling of the call) to the Analog Telephone line. 

Asterisk software: Asterisk is an open source free software implementation of a telephone private branch exchange (PBX). It allows attached telephones to make calls to one another, and to connect to other telephone services including the public switched telephone network (PSTN). Asterisk can also be programmed via external applications using Asterisk Gateway Interface (AGI). This has been utilised to write flexible code for the dial plan (sequence of steps to be followed when user makes a call to the IVR system). 

Telephone Line: Telephone Line is required to connect it to the telephony card installed within the computer. 

System Operation:

The user has to call the system at (0512-259-7847) to book gas cylinders. The system is up for 24-hours, providing flexibility to the user and extending business hours of operation. The user will be guided by the interactive response system developed. The user will be asked to enter 4-Digit User ID and 6-Digit User Pin being provided by the service provider (User PIN can be changed at a later stage by online accessing the user profile). The user will be able to book gas cylinders (either 1/2/3) only after being authenticated. The user will be given maximum of 3-trials and the call will get disconnected automatically if user does not enter correct information in 3-trials. The call cannot extend beyond nearly 3 minutes. This feature has been added to ensure that system do not become busy if call gets disconnected abruptly or incidentally. 

Figure 18 depicts the flowchart of the dial plan. Table 2 describes the Asterisk Commands used in Designing IVR System. 

Salient features of the IVR System: 
· Increase operational efficiency 

· Scales well to handle large call volumes 

· 24 hours Service - Extend the business hours of operation 

· Improved customer experience 
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Networked Service Request System (NSRS
Command Function

ANSWER Asserts answer

SET(TIMEOUT(absolute)) | Sets channel absolute timeout: The absolute maximum amount of time
permitted for a call.

WAIT Wait for given time before proceeding to next step of Dialplan

EXEC Executes a given Application. (Applications are the functions you
use to create a dial plan in extensions.conf( ).

SET(GLOBAL(VAR)) Sets a Global channel variable (VAR)

PLAYBACK Playback the saved audio file in /var/lib/asterisk/sounds/

GOTO Goto a particular priority, extension, or context

GOTOIF Conditional Goto

READ Read a variable in the form for DTMF tones as pressed by the caller

SAYDIGITS Says a given digit string

AGI To call another program written in different language(PHP)
through Asterisk Gateway Interface (AGI)

HANGUP Hangup the current channel

STREAM FILE Sends audio file on channel

VERBOSE Logs a message to the asterisk verbose log

Table 2. Asterisk Commands used in Designing IVR System
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SMS Reception at Server:

A script runs on the server in order to process the SMS received at the Server end from the GSM based Service Node. This script is written in the Python programming language and can be found in Appendix C.2 

We have also extended our system to cater to requests made by users via SMS as cell phones find widespread usage in India. The same script also has the capability to process messages received directly from users who have used the SMS booking service. 

Steps to be followed to book gas cylinder by SMS are: 

· Enter 4-Digit User ID 

· Followed by a blank space (‘_’) 

· Enter 6-Digit User PIN 

· Again followed by a blank space(‘_’) 

· Finally enter a full stop (‘.’). 

· Send SMS to ‘9651923022’ 
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Salient features of booking by SMS Service:
· Less time-consuming 

· Reduced call volume 

· Easy to use while roaming 

· Can be used to issue important alerts (broadcasting) to customers by Service Provider 

· Improved customer experience 

Low System Cost:

By replacing the PC at the service node by a low cost processor board we have been able to reduce the cost of the system significantly. As the cost of the node comes down, it makes it more attractive to deploy a large number of such nodes all of which connect to one server and adds practicality to the system. 

Flexibility for the User:
The system has provided provision for making requests to the user in four ways. Firstly, the user can use the web interface. This is intended for users who have easy access to internet. For users who have no such facility, we have the provision of making requests using the RFID based service nodes present nearby their locality. To cater to the large base of mobile phone users in India, we have also implemented SMS based request system to add mobility to the system. And lastly, our system also caters to telephone based service requests for household users. The web interface is available for all the users to monitor the status of their requests via the website and other features provided in web interface. 

Ease of use for the Service Provider:

Since the service provider need not install any software, he becomes truly platform independent. He can work from any environment on any computer. All he needs is a web browser and access to the centralized database. He has the flexibility to access database easily by utilizing different features provided within service provider web interface. 

Easy Data Management:
By using the MySQL Database Management System (DBMS) we have centralized the data storage and have made it easier to access and display the data. It also makes it easier to take backups. It is easy to use, fast and reliable. It even adds feature of multi-platform availability. 

Open Source Software:
Our system uses open source software only and hence enjoys all its advantages including zero investment in software, flexibility to change the source code and to develop customized software for our platforms. The software we used are:
· Apache : Web Server 

· PHP : Scripting language for web development 

· MySQL : Database Management System 

· Linux : Operating System for the networked processor 

· Python : Programming language 

· Asterisk : Telephone Private Branch Exchange (PBX) 

REVIEW AND RESEARCH

Process of Book Gas through SMS:

How To Book Your Gas Cylinder Through Tomo 52626 24 Hours Gas Booking From SMS:

1. For Registration (only one time required): 

Type:-TOMO IOC Distributor Phone No with STD Code Consumer No.
Example:-TOMO IOC 01202632180 901783
And Send:- For dolphin,TATA Indicom, Reliance, Loop, Spice, idea: 52626
Airtel, Vodafone, Aircel: 56677
After Registration Process
2. for Booking:
Type:-TOMO IOC BK(If you are Registered with than one Consumer No. by the same mobile no. then for Booking)

And Send:- For dolphin,TATA Indicom, Reliance, Loop, Spice, idea: 52626
Airtel, Vodafone, Aircel: 56677
3. If you want to Registration and Booking with same time than: 


Type:-TOMO IOC BK Distributor Phone no. With STD Code Consumer No.
And Send: - For dolphin,TATA Indicom, Reliance, Loop, Spice, idea: 52626
Airtel, Vodafone, Aircel: 56677
With complaints of gas agencies taking a long time to provide new household LPG connections, some even taking as long as three years, Deputy Commissioner of East Khasi Hills, J. Lyngdoh, has pulled up the representatives of Indian Oil Corporation (IOC) in the district and demanded an explanation.  In a meeting recently held between IOC representatives and Lyngdoh, he directed them to expedite their supplies so that people do not have to wait endlessly. Lyngdoh said that of the 16 IOC LPG outlets in the district, only Khasipnar Gas Agency in Motphran Iewduh, Shillong, and United Fruit Co. Ltd. in Jaiaw Chapel Road, Shillong, had ‘huge backlogs’. In others, he said the balance was only in two figures. “So we have advised the IOC to look closely into these two agencies and concentrate on them…on how they can expedite their supplies to them,” he said. “In fact, we were trying to examine the possibility of creating the delivery date automatically as the booking date,” he said, but lamented that IOC representatives did not agree. However, he expressed optimism by saying “they did promise to look into that”.
Lyngdoh explained that he also discussed with the representatives the pending activation of SMS system of booking since they do not accept phone calls for booking gas cylinders. He argued that the company could not always expect people to keep reporting to their outlets. “So we wanted them to agree to a system where once a gas cylinder is delivered to you, on that very date, it should also be taken as the booking date, so that consumers are not harassed,” he elaborated, on the need of the new system. Holding optimism towards the idea, he said: “The idea has been thrown to them, and maybe in due time they can revert back to us and it may happen also.” However, he said that SMS system of booking gas cylinders may take much longer as the IOC representatives still hold apprehensions. The SMS system is already operating in many cities in the country, successfully. Meanwhile, a new gas agency by the name of ‘Sunny Indane Agency’ has been commissioned in the city. It will, for the moment, provide service to areas of Dumdum, Wah Khie Iew, Jilli Shop, and a few adjoining areas.

Indian Oil Corporation (IOC) has introduced a new scheme of supplying LPG in the state capital, whereby cooking gas cylinders will be stored in common storage space in an apartment building and supplied to different flats through pipeline.
This system is expected to free an individual consumer from the worry of booking of gas cylinder and practically make the problem of scarcity of gas a thing of the past. 
IOC senior area manager RN Dutta told TOI they had implemented the project last year itself. Residents of two apartments located in Exhibition Road area are already enjoying this facility. "Though, at present there are only a few apartments with this service, we are ready to provide this to any apartment that has sufficient storage capacity for LPG cylinders. Under this system, each apartment will have to keep at least eight cylinders at a time. Once a cylinder gets empty, it will be replenished with a filled cylinder. Thus, continuity of gas supply will be maintained and chances of scarcity will be virtually ruled out. To avail this system, an apartment owner will have to deposit security fees ranging from Rs 10,000 to Rs 15,000 depending on the size of the building and number of flats. "Then they will have to pay as per the number of gas cylinders ordered. An individual flat owner's consumption of gas will be measured by the meter installed at each household," Dutta said. "This step will also put a check on the pilferage of LPG and fake booking of gas cylinders. Recently, we received complaints from the rationing department regarding the pilferage of LPG cylinders by distributors. Senior rationing officer Anirudh Kumar said, "Out of a total 44 LPG distributors in Patna, seven were caught indulging in one kind of malpractice or the other. We have complained against them to their respective companies." "If LPG gas pipelines are installed, it will be a major step forward towards controlling LPG pilferage. Besides, IOC is also set to start the facility of booking gas cylinder through SMS and interactive voice recorder system (IVRS) from April. To avail this service, a customer will have to register his mobile number first with his/her respective distributor (gas agency). Then by sending an SMS on a toll-free number, one would be able to book a cylinder. The consumer will also get a message giving information about the date and time of delivery.
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