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Abstract — In this paper we set out to explore the various
usages of wireless technology, through web servicesd
WAP. The necessity of this paper is given by the ctinuing
interest of web developers to add WAP functionalityand
support to their web sites, and the versatility ofveb services.
For the practical part of the paper, we will provide as
examples two applications, both developed for thecademic
environment. The first one uses web services and abies
users to consult their schedule from mobile device®n many
different criteria. The second one leverages the WAPBrotocol
to provide students with the opportunity to check heir
schedule and have access to information about prafeors and
subjects.

Keywords — Web Services, WAP, WML, mobile phones,
PDA.

I. INTRODUCTION

N the academic environment, students possess mdnfprmation systems,

Compact .NET framework type, application that asess
Web services that reside on the application seBecause
of memory and computation power constraints, the
implementation of client applications for web sees can
relay access to much bigger computation resources.
Wireless applications accessed from a mobile phone,
provide the user with the information that he waitid
otherwise have access to on the move. Let's assbate
the user (a student or professor) is a hurry, ayek dot
have the time to swing by to check his faculty'sic®
board, or he/she is just plain ignorant about kigh
professors’ email, office no, etc. A mobile phomaild go
a long way in any such situations. The user coulkss
via WAP, his/hers personal page application andenet
the so needed information.
Concerning web services, interoperability is a tofu
for the correlation of information from different
implemented independently on

communication related devices, such as mobile phoneifferent platforms, and for unitary implementatiaof
or Personal Digital Assistants (PDAs). Students argome services that can be utilized by differenents

permanently on the move and in permanent interac®
there is great demand for message interchangeoutdw
also be useful to have access to information atiweit
schedule or on the availability of their professdos

independently of the platform that these clients’

applications have been developed on.

Il. COMMUNICATION TECHNOLOGIES

consulting hours. Following up, a few models of The Wireless_Application_Protocol (WAP) is an open

information are analyzed pertaining to a user frifra

international standard for applications that useeless

academic environment, that has at his disposal Imobtommunication. Its principal application is to eleab
terminals with some communication and processingccess to the Internet from a mobile phone or PDA][

facilities, such as a mobile phone or a PDA. Furthre the
architecture of a student and professor informasigstem
over the schedule and other events is describesparéive
of the mobile device that the user is using, hetshreuse

A. WAP, WML, XHTML technologies

WAP sites are websites written in, or dynamically
converted to, WML (Wireless Markup Language) and

the browser of the mobile phone to access WML filegiccessed via the WAP browser

using the WAP protocol, or he/she can upload a user

application that can be of the JavaME type or Miofb
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Latest WAP Forum's specifications are known as WAP
2.0. The most important architectural componenté/éiP

2.0 are following [2]:

Protocol Stack Support — WAP 2.0 adds to WAP
1.* stack support for TCP, TLS and HTTP,
providing a connectivity model on a broader range
of networks and wireless bearers.

WAP Application Environment — Includes markup
languages viewed by “WAP Browsers”. WAP 1.*
application environment uses WML (Wireless
Markup Language) as a conformant XML language.
WAP Browser, for the WAP 2.0 Application
Environment has evolved to embrace developing
standards for Internet browser markup language that
permits wireless devices to utilize existing Intgrn



technologies. XHTML MP (XHTML Mobile The second application uses, on the client sidé; on
Profile) is the markup language of WAP 2.0WAP browser facilities. On the server side the PHP,
XHTML MP is a subset of XHTML, which is the WML, WMLScript files are developed in correlationitkv
combination of HTML and XML. eXtensible an Apache web server. Another possibility wouldthet
HyperText Markup Language (XHTML) has beenthe server side is developed on a Microsoft platfosing
developed by the W3C to replace and enhance thee 11IS Web server and ASP.NET for the new genamati
currently used HTML language. of user content. The two applications basicallyehthe

« Additional Services and Capabilities —With WAPdata level formed of shared data bases, developed u
2.0, there is a considerable increase in the numblgicrosoft SQL Server. Nevertheless, for experimgota
of features available to developers, operators amdasons, the MySQL data server was used for th&P W
users. software application.

B. Web Senvice technologies The information system also prov?des transmission

_ N support for SMS messages, that permits user retiiic
Web Services are based on XML, classified as aghoyt certain events or it gives the possibilitynavigate

extended language, because it aims to facilita® t, WwAP type Internet links to obtain the neccesary
common use of data between different systems. information.

Web services standards provide a facade type auerf  rigyre 1 presents the schema of the informatistesy
for the development environment of mobile applwasi 5 chitecture.
that is based on a server component and a clientTdnis
integration of web service technologies with object A The functions of the system
oriented programming techniques, and with the strec ~ The main functions of the system are the following:
and communication based on the web raises speciak Handling information about the users: specific to

development problems for mobile devices such asrtSma the profile (the group for students, departmetlg ti
Phones and PDAs. for professors) or common to all profiles (first
name, last name, CNP, etc.);
Ill.  THE ARCHITECTURE OF THE STUDENT INFORMATION « Handling information regarding the educational
SYSTEM institution: faculties, departments, classes withi
The architecture of the software system frames into departments, groups within the faculties;
multi-level architecture type, with the followingevels: + Handling elements of the schedule: week-day, hour
data administration level, business level, cliextl. and minute to start (begining time), hour and nenut
The information system is formed of two base soféwa to stop (ending time), room, professors, class,

group, subgroup, type (course, seminar, lab),

User Level scheduling (weekly, even week, odd week);
e .‘ 5 Y . :
g O | M Micro Edition +  Authentication using the mobile phone or PDA;
Framework o m;flf;“j « Visualisation of the users profile(s): student
= profile and/or professor profile;
"f&‘ « Examine the schedule using different criteria;
S = * Information about the academic situation (grades
Application Tevel | Soaa obtained during the academic year, credit count);
T Microsoft INET ° H
APAPé{IfEAy.Q'm‘IE;q?Z?ESEE / e Sending messages to users.
Weh Services Notification
or Alerts IV. WEB SERVICES BASED INFORMATION SOFTWARE
WMEL‘}'&'}IMTML APPLICATION
. ey ey e 5 The first application example uses Web services and

Data Level enables users to consult their schedule from mobile
Microsoft SQI. Server 20051 devices, on many different criteria. The examplscdees

T MySQL Server how the application was created on a simple PC (the

Stored Procedures

- application  architecture, technologies used in
eezs implementation), the software used for its develepm

and the upload to the mobile phone.

The application contains four modules which are
assigned on the levels of the architecture in thewing
applications. One is based on the client levelafssome way:

Figure 1 System Information Architecture

JavaME or Microsoft Compact Frameworkmodules, « at the data level: a module which is
corresponding to the equipment type. At the apptca implemented as a data base of ¥Mi&rosoft
level, on the server, there are web services tehvet SQL server, 2005 Express Editiearsion type.
useful content to the user. These services aresedday e at the business level: a module which contains

the client applications fore-cited. two web services with similar functionalities,



but with different access possibilities. This « the professor's name, if the student wants to find
module is implemented using a Microsoft out the schedule of a certain teacher,
Internet Information Server 5\eb server. « the class name,

+ at the client level: two modules which « the room no. in which the class takes place.
implement the functions of the client interface
for two types of mobile devices?ocket-PC 1) The consumption of the Web service from the
2003(PK-PC) and mobile phone (MP). Pocket-PC

A. The description of the web service Thg application includes two web services as was
mentioned above.

Two Web services have been developed into Mictosof aier the creation of a web reference. the refemat
Visual Studio 2005 Web Service project types, usig service is available to the client through a claased

This medium permits great auto_matlzanqr_l of thenileg Service(the name of the class from the ASP.NET project
and development of a Web service, specific to tmaraon . .
that has implemented the web service) from the

infrastructure described by the used XML standards. : . .

Microsoft technologies offer thBataSet clasdor the namespace denumwe_ref_er_mtaWeb (in our case
data interchange, structured corresponding to atioekl serV|C|u_web-_ASEndserwcp_web_ASErhs
data base, class that facilitates very much therrimtion T2h)e fFi{rL;?né?gpthi?\ 'A;Eglr:(i:r?gtlot?\e application is theems
handling, once received by the Web service clidtie
only problem is that th®ataSetstructures (dynamically
created by the adaptors that read data from othéa d
sources) are not so easily accessible from client
applications developed on other platforms. Thathis
reason why we developed two web services: one with
methods that return onlpataSetobjects and that will be
referred only from the application for tiocketPC and Figure 2 User’s options
another service that returns simple data types,cddia be authentication. (See figure 2).

referred from thePocketPCapplication, as well as from The menu options will be activated correspondintheo

the application for the mobile phone developedaME user type (student or professor). The user cantumest

B. The schedule querying application from the Pocket-and teacher at the same time, in the case of mpettr
PC using a Web service graduates and doctorate post-graduates that teathei

The module intended for the PK-PC client wagcademic institution.
developed in the Microsoft .NET Compact Framew&itk After authentication, the user can view his profiled
technology, in the Visual Studio 2005 IDE enviromte consult his schedule using certain parameters.
using C# language. This client application will same By choosing the Orar (schedule) option from the uen
the created web service. a form will open which will contain twdabPage elements
The client application will send a request to thebn (with the displayed texParametri respectivellyOrar) of
service, that will return a result to the applioatirom the @n object ofTabControl type from the form. When the
mobile device, using a XML/SOAP interface over thdorm is displayed the active page is the one with
HTTP protocol. Parameters
The mobile application offers the following funatim In this form, different parameters can be introdlice
Users authenticationafter inserting the account andWhich will help generate the schedule. If throfesor
password information. There can be two categories Barameter is introduced with the name (or part)ofthen
users — students and professors — and correspotuithg the professor’'s schedule can be visualised, orepsuirs

category to which the user pertains, they can hacess to With the respective name. _ _
certain menu features. 3) Presentation of the schedule consulting operation

Autentificare

Profil student 12;

Profil cadru didactic

Visualization of the user’s profiland utilization of the on the PDA _
data corresponding to this profile for viewing #ehedule. ~ With the page change frorRarametri to Orar (by
For example, a user can go to two faculties, aarh fthe touching the textOrar) a series of events ensue. Two

form in which is described the profile can chodsegroup events are treated in the application: tHalidating event

for which can view the schedule. attached to the page with the teRarametri and the
Visualization of the schedulBhe user can choose to visualize the*€!€ctedIndexChange@vent  attached to the control
schedule depending on several parameters. Thussénecan tabControll In the procedure that treats the first event the

choose one or more parameters between the follbowing validation of the faculty field is achieved. (Other
. the starting point from which begins thevaIidations can also be implemented). In the second

visualization of the schedule procedure that treats the second event, a tesriermed
. the faculty at which the user studies/teaches to see if the activated page @rar (schedule), in which

. . case the request for the schedule is called.
» the group no., which belongs to the faculty which™ _. .
! . Figure 3 shows a schedule from Monday, with classes
was filled out previously,

that start later than 13:03, for group no. 1071theffaculty



with the CSIE abbreviation. -in figure 4.b is the correct authentication scréeith
the user identifier in the title).

§ @ | @

—

TR

90D2AR92-6C
34-4EBE-R4...

Oata curenia: {Data curenta; |
13:07 05/08/2007 13:07 05/097200T
Utilizator:
ZifOra: Luni / 16.30-17.50 / |aurost
Data: Saptamanal Wl
Grupa: 107174 f4/CSTES=i fddkok
ProfsDis: As. Aldea A. s TLD(S) : |
Sala: 2402 e .
Options UBSEJ Options llose
Parametri | Orar | R — T o TR
iz:]E8 a) b)

Figure 4 User authentication

e @ @ -in figure 5.a is the student profile informatioaresen
@ (web service call, th@etStudenobperation )

@ @

-in figure 5.b is the schedule interrogation pargme
screen ( Data (date), Facultate (faculty), Grupa(gy

=

Figure 3 Student’s schedule details fields — automatically filled).
The schedule is listed in a list [@stBox type control) s ”
with simple selection. At the selection of a kseément,

the details of the element schedule from the sedect

position will be displayed in the lower side of thereen. 7 Sabpiea it Filfy JOIHEZOE
Using the buttons <” and ", one can navigate from a 5130 ) ABY 70BN RK
day to the other so that the schedule can be ssdal Lt e 007 ;:;"Jt:f”w'”

C. The application for schedule consulting from a %ﬁneﬁg[;r:m CSIEzil.. —

mobile phone using a web service WP—\

The Java 2 Micro Edition (J2ME) web service Profesor:
specification is a standardization attempt of the ’ | ,
programmatic access at web services from the client  (DPtions Close) \piis & Gise
applicationsJ2ME ) b)

Developed in thdava Community Procesmder the name
of JSR 172the J2ME Web Service&PI (WSA extends Figure 5 Student profile and interrogation

Java 2 Micro Editionplatform in order to support web figure 6.a) is the selection screen of a schedu

services.[4] o . element for the visualization of details)
The J2ME web service implementation offers two 4

optional packages based on XML that can be used to
develop Java web services for mobile devices, agh
cellular phones or PDAs: one for remote call s&wic
(Java API for RP(hased on XML odJAX-RPQ and one

for XML parsing Qava API for XML processing or
JAXP. The packages are independent one of the other.
The APIs interact in order to provide access to wed

Zi, ore:

Lumi: 1200-1320

Prof., Dis.:
FrBodealy  REIT

services through profiles fromConnected Device R Slo, dotey

Configuration (CDC), or from Connected Limited Device Exit

Configurations(CLDC). [5] - Options Inapai
—

The module destined for tiéV client was developed in
NetBeans 5.5or the SUN Java(TM) Wireless Toolkit a) b)
platform 2.5.1, in thdavalanguage.

Next, the most important screens of the applicatiom
presented: -in figure 6.b) is the Schedule details screene(tit
-in figure 4.a is the authentication screen (welvise professor’'s name and the subject are in the alditen).

call, authentication)

Figure 6 Schedule details



V. WAP BASED SOFTWARE INFORMATION APPLICATION C. Running the Application

The second application of information system has th The application caters for two types of users:dg@sor
purpose of putting to good use the WAP protocol angnd a student. Both of them have different optians
providing both students and professors with muakded possibilities on the application menu. Access ianted
information. In this section we describe how thefter authentication. The accounts are predefimetl aae
application was developed on a PC and how it wasize outside of the application scope.
on a server. A WAP enabled phone is necessary, that

implements the WAP 1.* or WAP 2.0 standard. Selectie Mesaje
Ati ales: Mesaje. Scrieti mesajul...
A. Developing the Application 1 Inbox destinatar.
We followed a client-server architecture supporbsd 3 Mai curata din
standard Internet protocols. This technology allows i

building dynamic Web pages. They are built on tever
from non-static information stored in a databaskisT
information is previously supplied by the system
administrator or student/professor input (in thesecaf
messages). The application was developed using an
Apacheserver with client-side support f®WML content
and server-side support fBHP. Using the WML standard
we can develop pages that can be dynamically getkra
with PHP and served bypache A MySQL database is . _
used to obtain information about students, profssso a)
subjects, etc. The bundle of files with tkanl extension is
uploaded onto the server configured to séiL content.
The Operabrowser was used to test the application, being In case of wrong authentication, for whatever reatiee
one of the besWML renderers. For the purpose of thisapplication warns the user of the mistake made and
presentation theéOpenwarephone simulator is used. Its requests the correction of the entered data.
phone-like shape creates the best image possiblewf Once the user has accessed his account, the options
the application will look on a mobile phone. Alddpkia provided to the student are the following as shawthe
Mobile Toolkitwas used to write the code, although it doefigure 7. A similar menu is available to the praigs
not help with error alerts at all. The used images presented in the applicatioMéMP

| e pictures, that can be integrated in YW&IL page.

Buna Ralucal

Figure 8 a) Message options/b) new message

Selectie
Ati ales: Istoric

_Selectie. abc Mesaje
sau partiala). 1 © Avetiurmatoarele
Selectatitipul de mesaje...
cautare: | Mesaj de la
2 materie | monica.dudian,din
@ nume profesor 2007-09-08

| _Done |- Optio

Sunteti Raluca
| Stanculescu din anul

FPuteti sa vizualizati:
'© istoric note
O mesaje
|_Pick

2l

|
L

a)

Figure 7 a) Options presented at login /b) Grade
options Figure 9 a) Search for information/ b) Inbox

The application provides support for a correct

B. S'ettmg UP the application enV|ron.ment authentication. In addition to this, the passwoeth de
The installation of theApacheserver is needed on the y,ogified. as a security measure. The message @ption

server (thg 2.2.4 versio'n was qsed) and oPtHE® module provide INBOX, message writing, message deletion
(PHP version 5). Also installation dilySql Server 4.1s  hggipilities. Also, the professor user can sengafis
needed. This choice of development softwgre IS Ve essages to a whole year, series or group of ssid@his
popular amongst web c_ievelopers, and it can Qﬁay, the professor can advertise oncoming classethé
successfully applied to wirelesé/ML-programming as pexi semester or year, for example. A student ¢mtic

well. for grades from the current year or the previoussoas



shown in figure 7-b). He, also, can send or receive Further on, the presented applications will be teex

messages (figures 8 and 9). and put together into a “Integrated system for rtrabile
Both users can check their schedule, an optioncdra user” that will be tested in the academic environtne
prove very useful if they are on the move. Life as a student would be much simplified if mebil

access to information would be provided.
VI. CONCLUSION
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