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Abstract

To provide access to Web applications for mobile users, we developed a gateway that allows real-time interaction through GSM SMS messages. The gateway implements a pattern of subscribe/notify accessible through Web methods according to the Parlay X Web Service Specifications. As an application we built an exam registration service, which allows professors to register exam votes in real time through cellular phones.
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1. Introduction

Next generation network applications may require to integrate telephony with Internet networking. An approach for creating a bridge between telephony applications and Web applications is to expose telephony services as Web Services, so that Web applications can easily access telecommunications facilities.

In particular SMS messaging has a number of potential applications in areas like mobile management, mobile commerce, mobile entertainment, mobile notification and mobile information services.

1.1. Protocols

Several protocols are being proposed for integrating Web Services and SMS messaging.

The Parlay Group, whose members include several world-wide telephony companies, has developed a specification for Parlay X Web Services [1]. Parlay X Web Services provide a powerful yet simple, highly abstracted API that developers and the IT community can use to generate new, innovative, integrated telecommunication/network applications.

The SMS Forum has developed SMPP and MMAP. The Short Message Peer to Peer (SMPP) protocol [4] is an open, industry standard messaging protocol designed to simplify integration of data applications with wireless mobile networks such as GSM, TDMA, CDMA and PDC. The protocol is widely deployed in the mobile telecommunications industry.

The Mobile Message Access Protocol (MMAP) provides a standard XML-based framework for mobile messaging over SOAP and HTTP. The Short Message Application Part (SMAP) is a set of abstract XML operations specifically designed for short messaging. SMAP payload is typically carried within an MMAP SOAP message.

1.2. Network setting

We built a gateway that implements a pattern of subscribe/notify accessible through Web methods according to the Parlay X Web Service Specifications. In particular we implemented the Web Services for sending SMS messages and the client side of the Web Service for notifying SMS reception.

Communication with our GSM operator is provided through a proprietary protocol called MAM (Messaggistica Aziendale Mobile) [6].
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Figure 1. Network setting.

The SMS Gateway works as a gateway between the mobile network and an organization intranet. Mobile users can access data from the intranet and computers on the intranet can send messages to mobile devices.

The SMS Gateway is based on a Web server architecture, exposing its functionality as Web Services and issuing Web Service calls to notify client applications. The implementation is standalone and provides its own Web server without requiring integration within other Web servers. Multiple applications may be made available by a single gateway.

Writing new SMS applications using the SMS Gateway involves just writing pages for a website using tools like ASP.Net or JSF that provide access to Web Services.

2. SMS Gateway Implementation

The SMS Gateway is built as a multithreaded application, as illustrated in Figure 2: one receiver thread handles the communications with the MAM server, operating in asynchronous mode and waiting for notifications of messages from the MAM server. A second thread implements an HTTP server, accepting SOAP requests from client applications. Each request is handled through a thread from a thread pool. Due to the peculiarity of the MAM protocol, only a single connection can be opened at any one time with the MAM server, hence the receiver thread manages a single shared resource whose access must be synchronized.

The SMS Gateway exposes for example the following Web method:

RequestIdentifier sendSmsRequest(destAddressSet, senderName, charging, message)

The SMS Gateway keeps a list of registered applications, one for each phone number or extension dealt by the service. An application is identified by its service Url. When a message is received, a notification is sent to the application registered for the destination number, by invoking the following Web method:

void notifySmsReception(RegistrationIdentifier,

         smsServiceActivationNumber, SenderAddress, message)

The SMS Gateway is implemented in C++ using the gSOAP toolkit [3] for implementing the SOAP protocol and the IXE class framework [2] for object persistence support and platform abstraction layer (threading, networking, Http, file system, etc.). This choice provides portability (Windows and Linux) and high performance through a fully native implementation, avoiding the use of virtual machines (Java) or proprietary platforms (CLR/C#). gSOAP has been measured to be an order of magnitude faster than a Java SOAP implementation. Dealing with both a server-side and a client-side Web services in one application required a little tweaking on the code generated by gSOAP.

The gateway stores accounting information about clients (number and amount of messages sent/received), but does not store messages. Only messages that could not be delivered, due to a failure in the notification to the client, are stored for later delivery, when the client becomes available again.
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Figure 2. Internal Gateway Architecture.

Using a direct connection to a GSM operator ensures an immediate delivery of SMS messages, which the use of a public gateway does not guarantee. This is essential for building full 2-way applications, which require short response time to achieve almost real-time interactivity. For example, the application presented later requires confirmation messages by users in order to proceed.

3. Applications

Some of the simplest application of an SMS gateway can be built using just a few lines of code, like for instance: send and receive most urgent emails through SMS; execute remote server management; send notices to a target audience; send alerts about urgent events like seminars.

Applications can be broadly classified in two classes: user originated SMS and server originated SMS.

User originated SMS include: updating a database or an application from a SMS message, querying a database or an application, sending mail, retrieving email headers.

Server originated SMS include: SMS Broadcasting, email receipt notification, alert notifications. 

4. An Application: the Exam Registration Service

Handling exam registration is an activity that involves the support from a fairly large number of administrative personnel. The registration system currently in use at our university employs optical reader forms that are filled-in by professors, signed by them and by students, gathered through the secretary office at each department, and transmitted through internal mail to a central office, where registration forms are read through the optical reader, checked and finally entered in the administrative database.

Over 200,000 forms are handled each year, over 20,000 of which cause various kinds of errors. Due to various delays of this procedure, the average time for registering an exam is about three months.

The exam registration system is called Statini and exploits our SMS gateway as one of the means for registration: registration via Web on PCs or PDAs is in the working.

From the official administrative database we created a database containing data about professors, courses and students.

For each professor entitled to use the service the database also stores the phone number from which he is enabled to access the Statini service.

The system was designed to be as simple as possible to use and to provide immediate feedback to avoid errors. For instance, to simplify and reduce data entry, Statini sends to each professor an SMS prefilled with the code of each exam of which he is responsible. Registering an exam vote requires just replying to such message filling in the student ID number and the vote. The Statini system checks the professor identity through the phone number, and performs various other consistency checks and eventually replies with an SMS containing the full name of the student, the full name of the course and the vote, asking for confirmation. The professor needs just to send back the message for acceptance.

The turn around time from Statini is less a second, so that the whole procedure can be completed in half a minute.

At the end of each day, each professor is sent an email notification containing the list of votes registered in the day, so that he can further check it or keep for other uses, e.g. statistical analysis.

We are currently performing usage tests with professors to verify the user acceptance of the system and to discover anomalies or unusual cases to handle.

5. Conclusions

We presented the design of an SMS gateway that provides access to SMS messaging facilities through XML Web Service protocols.

The service is open and it can be exploited for building a number of integrated services. As an example we built an exam registration service that will greatly simplify and reduce the costs and delays in performing a mundane task which nonetheless is a source of lot of troubles with the currently employed semi-automatic mechanism.
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