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Telemedicine with Urdu Support Abstract

Abstract

This research is related to improvement in effectiveness, utility, and efficiency of
teleme&icine systems. In order to make telemedicine more effective, a structured
doctor-patient consultancy session is proposed which can be Uﬁfomed easily into
web-based épplicationaﬁ'his rﬁethtodology will allow patients 1o get medical advice
from doctors through internet while the &octors will be able to remotely investigate
and diagnose the disease of the patient. For bringing the benefits of the web
applications in general and telemedicine in particular to wider range of population of
our country, tools. and technologies are designed and presented for allowing user
interaction in Urdu. The interaction in native.language extends from static web pages
to fully interactive dynamic web applications. These Urdu interaction tools create
opportunity-for non-English speaking public to get benefit from information highway.
‘For the sake (;f improved performance with multilingual web applications, a character
conversion mechanism is introduced to optimize server load and network traffic. The
methodologies are tested by implementing in an experimental web application for
Telemedicine in Urdu. The results show that the methodologies developed can work

successfully not only in telemedlcme but in other web applications as well.
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Chapter | Introduction

1. Introduction

Internet has influenced lives of -every category of people. The big bang of
information technology has changed life styles. But unknowingly there has been a
severe cultural problem. English, as a language, and western culture has started
dominating other languages and cultures with a great speed. Many countries for
instance China, Japar;, and Arab world have started efforts for providing all the
information available on the Internet in their native languages. This effort is useful not
only in preserving their own culture but it is also opening doors of information for
people unfamiliar to English language. This project addresses two domains in one go,
i.e.,, bringing Urdu in the scenario of Internet and developing a Tele-Medicine

" platform for Pakistan.

1.1 Urdu in Internét Applications

Literacy rate in our country is 47% [33] ~ 51.6% [34] which is extremely low
considering this age of information and knowledge. Further, a small percentage out of
the literate population.' is fluent or comfortable with- English. The oceans of °
information and ‘knowlé:dge available through the information highway are of no use
when the major part of popula—ltion cannot understand it. Few efforts have been made
by different developers to display news, information, and ent;rtainment related
material in Urdu in web pages but almost all of these web sites concentrate on
displaying static web pages. Most of these websites are displaying bitmaps of Urdu
text instead of character/string display. The main requirement for bringing Urdu in the
main stream of Intemet is to use Ul‘d;l in dynamic web applications with same ease
and efficiency as that of English. The first aim of this project is to develop the tools
that will be helpful in bringing Urdu on the Internet with its due glory. The research
intends to identify the “missing links” that have prevented our national language from
paﬂiciﬁating in the cyber world. Currently identified issues are as under:

o Non-existence of input controls that support Urdu.

e There are a few standard Urdu fonts that support Unicode.

o There are no online web-building @stems for Urdu.

e Unicode supported web sites have to transfer *7” bytes per character for static
page displays, which is a burden on server data transfer quota and network

traffic.
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1.2 Telemedicine

The communication power of Internet has enabled its user to select between
options available alf over the world. The geographical boundaries are loosing their
significance. Similar to the area of E-Commerce, the emerging application of
Telemedicine is now dominating the cyber world. A patient can get advice of his/her
choice of doctor. Similarly there are a larée number of areas on the globe where
qualified and experienced medical practitioners are not available. By putting the
Internet in between, it has become possible for people living in such remote areas to

avail the medical facilities right inside their homes,

The second aim of the project is to provide groundwork for Tele-Medicine in
Pakistan. Our country has a totally different life pattern and cultural habits as
compared to western world. Hence there is a need to look for solutions to online

health system according to our own environment.

1.3 Existing Systems

" The project under discussion addresses two issues at the same time. First is the
existence of Urdu in dynamic Internet applications and other is introduction of
telemedlcme in Pakistan. There are a number of web sites developed in Paklstan and

other countries related to these topics. Let us discuss each category separately.

1.3.1 Urdu Web Sites

Urdu is a widely spoken language in the sub-continent ar{d due to immigration
on large scale to developed countries; it is also popular in other areas of the world.
Software for Urdu has been a center of attention since early 1980’s. Different
developers have developed many utilities and aﬁplications.‘ The main problem in these
software applications is the diversity of standards. Every developer has concentrated
on hivher-own abilities and available tools. As 2 result, the products cannot
communicate with each other in any way. Same problem persists in case of Urdu web
sites. Some developers have contented themselves by making scanned images of Urdu

text and add these to ‘the web page. Some others who prefer character-based pages -
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Chapter 1 Introduction

developed their own chardcter encoding standards and tools to display information in
Urdu. This lack of standards has kept Urdu web-application development behind.

A few popular Urdu web sites with a brief description are listed below:
Jang [1]: This web site is a news resource of Jang Group. It displays Urdu text using
bitmaps. The headlines consume smaller image being short in size while details news
occupy significantly large images.
Jasarat'[2]: It a news web site of a daily newspaper ‘Jasarat’. This web site uses two
methods to display Urdu contents. First is the image method as that of Jang and other
is by use of ActiveX controls. .
Urdu ActiveX Controls [3): Professional level Urdu ActiveX controls are produced
and sold by Pakistan Data Management Sgrvices. The ActiveX control can be
implanted in any Windows based application or web page. Urdu is displayed using
vendor designed codes for alphabets and a Nastaliq font.
Urdu Point [4]: This web site presents a variety of contents in Urdu for example
news, poetry, cards, jokes etc. The approﬁch to display Urdu text is again with the
help of scanned or computer generated images.
Urdu Email [5]: There are some web sites that allow users to type and send their
emails in Urdu. The reader at the other end mostly has to use the same web site to

view the message in Urdu, A typical example is mail facility in www.ApniUrdu.com

Urdu Poetry {6]: Urdu pbetry is available on many web sites. Some display Urdu
verses using images, some use ActiveX controls, and some use dual approach. In the
dual approach smaller text like title is shown in bitmaps while the larger part like the
whole poem is displayed using character based storage utilizing a vendor developed

font. A poetry web site www.shairy.com is one of the examples for the third category.

1.3.2 Telemedicine Systems

There are two angles to view the existing systems of telemedicine. First is the
international scenario and the other is situation of Pakistani telemedicine systems. The
international viewpoint converges mostly to developed countries that have much
educated population and high-end technology affordable by most of their citizens.
Hence their telemedicine related systems exploit these advantages. On the other hand

in Pakistan and other such developing countries literacy rate and poverty are major

Telemedicine with Urdu Support 3



Chapter | . . . Introduction

national problems so the systems developed (or being developed) had to keep these
factors in consideration. A few of the popular web systems related to telemedicine are
discussed below: .

Doctor Search: There are a number of web sites available for developed countries
that allow searchiﬁg a doctor in a particular city. The doctor may also be searched by
area of exp'ertise or by name. A typical example of such web site is the search facility
of American Medical Association [7].

Telemedicine [8]: There has been great progress in field of telemedicine
internationally. There a associations, forums, research centers, and joumal for

telemedicine. www.telemed.org can be considered as an example and resource center

for telemedicine activities in developed countries.
Telemediciue in Pakistan [9]: There has not been much of development in field of
telemedicine 'in Pakistan. The only Pakistani telemedicine web site having some

influence and information is www.telmedpak.com. It provides information about

health care, allows asking questions’ from doctbrs, and many other health related
features. There is some information available in Urdu but the display is done by using

scanned images of Urdu text, ’

1.4 Objectives

The objective of the project under discussion are set keeping in view the needs

" of the _usefs of the system being developed, and the drawbacks of the existing systems

- as discussed in section 1.3. The set of general objectives in developing this project is

listed below:

e Develop a set of standard tools that would enable data entry using the same input
controls that are used for English. .

¢ Develop the technology to display Urdu lénguage text on dynamic and static web
sites on the same patter as that of English.

¢ Develop a mechanism that would allow use of available and new standards of data
interchange (code plates) and data entry (keyboards) dynamically. _

o Develop a methodology that would make the data transmission of Urdu web

applications as efficient as that of English.
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o Develop a dynamic telemedicine web application using the above tools and
technologies to prove the possibility of existence of Urdu on the Intemet on equal
grounds as English.

e Provide all facilities and features that doctors and patients require to establish an
online medical consultation session, to communicate efficiently and effectively,

and to conclude successfully.

1.5 'Scépe of Work

In order to achieve the objectives mentioned in section 1.4 in a limited time, a
boundary has to be drawn for the scope of work to be done in the specified time. The
enhancements and meeting of ever-growing demands of the system can be done in
future versions of the project. The tasks to be completed as part of this project afe

listed below:

¢ Standard Urdu Input Controls: The main input controls that need to be Urdu-
Enabled are edit box, text area, list box, check box, radio buttons, and submit
buttons. The Urdu edit box and text area will be the standard HTML elements
that will enable the user to type and edit Urdu text. This will be done at the
browset layer, without requiring operating system’s support enabled for Urdu.
Other User Interface controls mostly involve display of Urdu texf using

character-based technology.

e Multiple Keyboard Options: Urdu controls will be fabricated to work with the
user’s choice of keyboard. Some people may prefer ‘ﬁhoneﬁc keyboard’, others
may use official standaﬁi. The controls will be adaptive to user’s selection of
keybGard. .

<

e Unicode supported Urdu Font: A complete Urdu font supportipg.Urn'code

standard will be developed so that the text display in input controls and web

pages works like character based data according to international standards.
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o Efficient Dita Transfer method for Unicode: An algorithm will be developed
to transfer Urdu Unicc;de characters as single-byte instead of 7-bytes per
character as presently done in case of Urdu in HTML. A mechanism will be
deveIopéd to encode the 7-byte data of Unicode character into a single byte
before transmission from server to client, and to convert it back to 7-byte HTML

acceptable code before display in browser.

e Multiple Code Plate options: The data storage in databases, whois registries,
and system level files is .ultimately in ASCII format. In this project it is planned
to allow user to make choice of basic code plate to encode the Urdu data There

.are several standards available. The choice of code plate will make the data

portable and transformable to desirable formats.

¢ Online Tele-Medicine Platform: Applying the results of the research and the
developed tools, a platform for TeIe-Medic-ine will be constructed. This platform
will allow doctors to give consultancy to patients via Internet and patients will be
able to search relevant doctors and medical facilities on the Internet. All facilities
of data display, searching, and feediné will be available in both English and
Urdu.
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2.-Formulation of the Problem

In this chapter required output of the research will be formulated. The
objectives will be transformed into concrete targets, each of which will lead to the
development of a module of the system. The main objective is to develop an Urdu
enabled telemedicine system. The requirements of this objective involve development -
of many modules and components that will work together to form a complete system.
Each section of this chapter identiftes some component or module of the system and

discusses and analyses it in detail.

2.1 Display in Urdu

For the Urdu text display, the system under discussion considers the objective
to use character-based display on the browser. This is a basic necessity for dynamic
web applications in which information to be displayed is generated by a program or
retrieved from a database engine. The ﬁrs.t step is to select an internationally
recognized standard for displaying non-English text. Unicode has emerged as the
accepted standard for representation of characters of all languages of the .world. It
represents one character in a two-byte code that enables it to encode all character sets
of languages used on earth [10]. Unicode is 2 standard for -encoding the characters
wheéreas a Unicode supported font is needed to display the characters in their natural
shapes. A Unicode supported Urdu font will have to be developed in order to
complete the life cycle ofgharacter-based Urdu display.

2.2 Input in Urdu

The most important set of compornents needed for Urdu-enabled web
applications are the standard input controls for Urdu that will work in ordinary HTML
documents as they do for English. The widely used input controls in HTML forms are
edit box, text area, list box, check box, radio buttons, and submit/reset button. Each of
these input controls has to be modified such that they become able to accept user
input in Urdu along with English. Deta:iled requirement specification of these controls

and other supporting padgets is provided and discussed in subsequent sub-sections.
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2.2.1 Edit Box

This is the most ilﬁportam' input control that provides a basic mechanism
emiﬁent for other controls. This control provides facilities of text typing, editing,
deleting and appending. It also involves display of data while being edited, as the user
needs to see the text present in the control. When converting the edit box to accept
Urdu text, the editing facilities available as for English are to be completely retained.

The Urdu text in the control is able to be displayed in available Urdu fonts.

2.2.2 Text Area

This control is very similar to edit box as far as basic ﬁ1;1ctionality is
concemned. The main difference is the ability to handle larger text in multiple lines.
This includes ability to wrap the text in which the word that does not completely fit in
one line is shifted to the next line. The requirement for Urdu enablement would be

same as that of edit box.

2.2.3 List Box

The List Box input control opens a list of options on mouse-click on its button,
The options are text strings that can be selected (as single or multiple ones) by using
mouse-clicks. For conversion into Urdu, this control needs display of the options list
in Urdu. The rest of the mechanism will remain same as that of English control. This
control returns the value or text of the selected item to the server, requiring encoding

in later case,

2.2.4 Check Box and Radio Button

The check box works alone as well as in groups. The user enables the check
box using mouse-click to select the option represented by it. In case of check boxes all
of the available options may be selected, some may be selected and other left, or all
may be left un-selected. On the other hand Radio Buttons work always in g;rroups. It

allows selecting at least and only one item out of the avz_'a-ilable optiohs. The only
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language dependant part of Check Boxes and Radio Buttons-is their caption. The
conversion of these controlsto Urdu will require writing the captions of these controls
in Urdu.

2.2.5 Submit and Reset (other Ordin:iry) Buttons

These are push button controls. The Submit button sends all data of the form
to the web server while the Reset button clears the values of all controls in the form.
To convert these controls to Urdu, their caption has to be Urdu-enabled. Moreover the
submit button has to be reprogrammed to do the necessary conversions of Urdu data
present in the form elements so that the data transmission stays efficient and

manageablé at receiving end,

2.2.6 Mﬁltiple Keyboards Option

| Different users prefer different keyboard layout for keypunching the text.
There are more than one standard keyboard layouts available for Urdu, like phonetic
keyboard, IBM standard keyboard, MQZ keyboard [11] etc. For feeding Urdu data in
the edit box and text area contro]s', the ke'yboard should be selectable by the user at
runtime rather than fixing only one keyboard. The user should also be able to see the

kevboard map, on demand, in order to knov_.v the configuration of keys.

2.3 Data Storage and Code Plate

Databases and document management systems work on coding standards like

ASCII and Unicode for storage of text. Each character is assigned a unique numeric
code that becomes its identity. Standard information interchange code plate, like the
ASCII, has recently been developed for Urdu. Such code plﬁtw play a vital role in
“allowing different applicat'ions to interchange their data. The application under.
discussion is being designed to work with Unicode standard but in order to make its
data interchangeable with other Urdu applications features of exporting data in a

i required coding format will have to be provided. As the newly developed Urdu code
plate is expected to go through changes before becoming a widely accepted standard
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so this system should be able to adapt any coding standard at runtime without needing
to alter the software. '

2.4 Client-Server Comniunication

. Data transmission becomes heavy when a web page containing non-English
contents is to be displayed on a browser using Unicode based data For each Urdu
character. at least 7 bytes are transmitted from the web server to the browser. For
example to display the Urdu character ‘Chey’ on the web browser the HTML code
will contain the character sequence &#1640; in which the four digits form the
Unicode number of the said Urdu character and the rest are requirements of HTML
for displaying Unicode characters [13]. Individually, the isofated, initial, medial and
final forms of Urdu characters have five digit Unicode number. For these characters
the HTML code will be of 8 bytes. This mechanism bears many disadvantages. First
disadvantage is regarding the data-upload quota of web servers. Most of the web sites
are hosted on hired servers. The hired servers usually allocate a limited monthly data
upload quota. With the above-mentioned drawback for Urdu data transfer the limited
quota would exhaust a lot earlier than expected. The second disadvantage is burden on
the network traffic. Urdu web sites would open taking much more time t};an the
English, ones. Similarly the server would be 'w.orking to transfer more data for less
information a;nd efficiency -will be affected. Tﬁird disadvantage or problem is
regarding the database storage of Urdu data. It would not be wise to store the 7 or 8

byte data for Urdu characters in databases.

The above discussion leads to need of a code conversion routine. The routine
should be able to convert the 7 or 8 byte Unicode data into a single byte
representation in the files to be uploaded from client to server. When these stored files
will be retrieved on client side through the browser the data would be converted back
into 7 or 8 byte code as per requirement of the HTML browser. Similarly when the
client would send the values of input forms to the server, the routine should perform

the conversion from Unicode to one-byte representation.
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2.5 Doctor’s Signup & Login

For the basic requirement of Telemedicine system, the doctor needs to be
online on Intemet wnh the neceésaly information that would help pattents to know
his/her area of expertise. Hence a web-based signup form needs to be developed in
which user friendly facilities should be provided to feed and save following
information about the doctor:

.- Doctor’s Name

e Login ID & Password

« Country, City, and Street Address
o Areaof specialization

o Education and Experience

o Time for online availability and fee charges

In order to facilitate the users (patients) who can understand Urdu only, lhe doctior

will have to feed the information in both English and Urdu.

A login facility will also be needed using what the doctors could si gn in to this
web api)lication after proving their login ID and correct password. A dynamic home
page f';)r each doctor will be the main part ‘of this component in which the doctor will
have different options including an optior{ to update the above-mentioned information
(not in scope as yet). For details of this component’s functionality, consult Section 2.8

Doctor-Patient Interaction.

2.6 Patient’s Signup & Login

The patient requires storing such information on the system tha{ will help a
doctor to identify the patient’s problem. Apart from current symptoms, the social,
economical, and p;c;fessiona] background of the patient also plays an important role in
diagnosis of the illness [14]. The information related to the patient belongs to three
categories. First is the permanent information that would not change with time such as
name, gender, an& date of birth bf patient. Second caitegbry is the'information that can

change with time but has long-term life. This category includes information liké
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inherited diseases, illness or accidents suffered by patient, treatments given in prior
life, and allergies etc. The information regarding these two categories needs a web-
based form in the language easily understandable by patient (English or Urdu). The
list of fields should be as under:

» Patient Name

e Login ID and Password

¢ Country, City, and Street Address

s Gender

¢ Date of Birth:

e Profession

¢ Religion .

o Existence of diseases like diabetes, blood pressure, and heart problems in

family.
e Allergies

¢ History of previous illnesses and medications

) The third category includes information about current illness of patient that
will be provided at the time of getting or attending an appointment. Although this
information has a very short life span but some part of it will be saved as medical

history of the patient.

A sign-in system will also be needed that would lead to a dynamic home page
specific to each patient comprisfng of different options related to the patients
including an option to alter the information of second category (not in scope as yet)..
For details of this component’s functionality, consult Seclion-2.8 Doctor-Patient

Interaction.

2.7 Service Provider’s Signup & Login

According to the system under discussion service providers include medical
clinics, hospitals, medical test laboratories, and medical stores. These service
providers need facilitiés to upload information about their services and products -

available with them. The information will be available for customers / patients by
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searching the database on a given criteria. Information that must be provided by the
service providers includes the following:

. Name of service provider .

e Country, city, and street address

e Hints to reach the location

e Web site and email address

* Type of service provided ‘(medica.l consultancy or supplies)

o List and details of products / services categories available

A sign-in system will also be needed that would lead to a dynamic home page
speciﬁc 1o each service providers comprising mainly of an option to alter the above-

mentioned information (not in scope as yet).

2.8 Doctor-Patient Interaction

The system must provide ample facilities to establish an online consultancy
session between doctor and patient. This requires transforming the real life interaction
procedure into a computer based interaction such that the effectiveness and quality of
- communication is maintained. In order to achieve this target the real life interaction
scenario has-to-be carefully understood and then requirements for the online sessions

may be established.

In real life when a patient needs services of a doctor he / she searches the
appropriate  medical practitioner related to their problem. Then usually an
appointment is taken from the doctor. At the time of appointment {(or time of visit
without appointment) the patient has to wait in a queue while the doctor attends the
patients who have come before this one. On reaching the tum in the queue,‘ the doctor
attends the patient in which the first part of conversation comprises of some basic
questions regarding the patient and the illness suffered by the patient. With this the
doctor also examines the patient to collect further information about the illness. In
some cases the doctor suggests some tests to be conducted before reaching a
conclusion about the disease. In the end the doctor writes a prescription comprising of

medicines and mstructlons about their use. . ..
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In a computer-based session on Internet there will be obviously some natural
constraints like emergency treatments (as. in case of accidents and heart attacks etc)
cannot be provided through Intemet. Similarly the patient may not be able to convey
the symptoms that can only be detected by a doctor via instruments (Thermometer,
stethoscope, blood pressure machine etc). Electronic medical instruments have been
developed that can be connected to a computer and the readings may be transmitted
via the Intemnet [15]. Scope of the telemedicine consultancy broadens in presence of
such instruments. This project is limited as yet to doctor-patient sessions in which the
doctor can understand the problem with a structured question-answer session or by
‘provision of results of medical tests such as blood sugar, RBC count, microscopy

report etc.-

The requirements of establishing an online consultancy session between
doctor and patient can be specified in three portions. First one is according to doctors’
perspective that is the doctor should be able to prepare the questions according to his /
her area of spécialization Second part is according to the perspective of patients who
should be able to easily answer the questions asked by the doctor. The last part is to
make this question-answer session dynamic and flexible enough so that the doctor or
patient may be able to com_municate_ effectively and with ease. These three

requirements are described in the following subsections:

2.8.1 Dactors to Design Questionnaires

After carefully observing the attending of patients by doctors and through
the study of medical books [14] it becomes evident that it is possible to portrait the
doctor’s interrogation with patient utilizing a set of predefined questionnaire forms.
~ There' is a noticeable pattem of questions that doctors ask while opening an
investigation with the patient. Although the questions may vary for different kinds of
investigation sessions but taking a union of these sets leads to a relatively larger set of
questions that a patient has to answer every time when consulting a doctor. These
questions lead to specification of a particular category or group of diseases. After
aski_ﬁé this set of questions _th_e doctor starts- queries about the current problem of

patient. These questions are selected on basts of the answers given for the first set of
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questions and are targeted to diagnose the exact nature and iﬁtensity'of the disease.
These sets of questions have to be carefully designed by specialists because a specific

sequence of questionnaires corresponds to pinpointing a specific disease.

It is obvious from above discussion that the job of designing the question sets
should be handled by doctors rather than computer programmers. Hence the
requirements of the system converge to providing a user-friendly questionnaire design
facility for doctors. A doctor will be able to design many questionnaires, each aimed
to diagnose a suspected disease. A patient will be presented questionnaires of basic
and general nature at the time of getting appointment from a doctor. After reviewing
the given answers to these. queries, the doctor will be able to narrow down to the
nature of illness and will send one or more specialized questionnaires to reach a
conclusmn The questions should be enher multiple-choice type or requiring just one
value to be fed. This is needed due two reasons. Firstly the patient is not expected to
type long answers as he / she may not be an expert computer user. Secondly long
descriptions may become misleading, as the patient may not be able to write what the

doctor needs to know. .

While designing a questionnaire the doctor must have facilities to give a
meaningful name to the questionnaire so that other doctors are also able to easily
recognize it and use it for inquiring the patients. Hence following facilities must be
available in the quesﬁomﬁre design module:

o Give aname to questionnaire

¢ Purpose of questionnaire

e Add questions

¢ Select type of question: multiple choice or some value to be fed

¢ Add possible answers to be used as available choices

2.8.2 Patients to Get Appointments and Wait in Queue

The system should cover three steps before a patient is able to actually discuss
a problem.with the doctor. First step is to facilitate a patient to find a doctor related to
““the illness. Second is to get an appointment in which a time, in convenience to both

doctor and patient, is selected for the meeting to occur. The last step before the
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meeting session starts is the ‘real sense simulation’ of waiting of a patient in queue for
his/her appoi_ntment time or tum, while the doctor attends the patient(s) with prior
appoimn_lents to this one. In the computer-based system, symptoms of the current
illness may also be fed by the patient within the second step. Hence required facilities
of this module can be listed as follows:
» Search doctor with a specific specialization in a particular country and city
» Display the availability time for online consultation for selected doctor
e . Get appointment for a particular date and join the queue of patients when the
time arrives '
o Fill the answers of basic level questionnaire aboﬁt symptoms felt
o Be able to feed results of tests which were advised by the doctor in previous
visit ' ' :
; Be able to see the queue of patients being attended by doctor while online and
.be acknowledged at the time of appointment tempting the patient to stay

online until his / her tum arrives

2.8.3 Doctor-Patient Consultancy Session

This module o.f the system involves features and facilities for both kinds of clients.
Communication between doctor and patient will need to be established.in which they
will exchange information in structured format through questionnaires. Doctors will
be selecting and sending the already designed question sets and patients will be
returning those back with filled answers. This Question-Answer session may continue
for some period of time. Requirements of this module may be listed as under:

" s Doctor should be able to see the online patients queue and select a patient to
attend

o Doctor should be able to view all related data regarding the patient so that an

initial approximation may be built about the disease and also the answers
given to the basic questionnaire about current illness by the patient

o Doctor should be able to send specialized questionnaires, laboratory test

advices, and prescription to the patient

s Patient should be able to mteractlvely view and answer the latest questlormalre

sent by doctor :
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w Patient should be able to receive advice of laboratory tests from doctor in
shape of a form, which can be filled and returned afler the tests are done.
e Patient should be able to. view final prescription of, or to send any

request/comment to, the doctor

2.9 General Search Facilities

In addition to facilities for searching docters in the related specialization area, the
system under discussion should also allow the users to find information about health
related products and services. For example some patient may need to know where
he/she could find a pa:rticular medicine in a specific city. Similarly some one may
require ;he knowle;ige where he/she could find a particular medical service such as
ultrasound or some lab test in a given city. The data collection about availabie
services and products was handled in the service provider signup module discussed in
section 2.7. In the search module users need following search facilities:

» Search availability of a particular medicine in a given city

e Find out from where a particular medical service may be availed in a giveri

city ’

» Find out ava}jlable doctors specialized in a partic'u]ar area in a given cily

# Find out location of a specific medical store, clinic, or hospital
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3. Proposed Methods

After formulation of problem, the areas of knowledge that need exploration in
order to reach a solution have to bé clearly identified. The study of the problem in the ]
previous chapter reveals that many aspects of the system demand extensive study
_ before actually conducting the task development. The project under discussion
requires research for integrating three areas of 'knowledge, namely, clinical methods
in medicine, multilingual user interfaces, and optimization of data transfer rate.

Subsequent sections will illustrate the research work done in these areas.

3.1 Structuring Doctor — Patient Interaction

Clinical medicine is believed to be the most important part of medical science.
It is an essential part of the curriculum for students of medicine. It is related to simple
and systematic ways of case taking, brief but complete methods of examination of
patient, and laboratory methods of investigation [14]. Doctors have to keep a well-
defined sketch of symptoms and their reasons while examining a patient. The list of
symptoms that are initially noted is given in figure 3.1. To elaborate a symptom fully
and proceed tox;lards diagnosis, the doctor must ask relevant quesfions from the

patient about the complaints.

Fever
Pain
Dyspnoea
Cough
Vomiting
Diarrhea
Fits
Woeakness
Headache
10. Mass

© ® N OO A WRN 2

Figure 3.1 List of Symptoms
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3.1.1 Clinical Questions

The questions used in the clinical consultancy either demand information
regarding feelings of the'patient or feeding resuits of laboratory tests. For the case of
telemedicine, questions to be asked from the patient should be answered by either
sglecfion of a choice from a given list of options or providing an absolute value.
Sample qu&ctions; showing this nature are given in figure 3.2. This nature of questions
will-lead to many advantages. .Firstly the patients will be confined to provide only that
information that the doctor actually needs to know. Irrelevant details and stories will
be avoided. Secondly all patients are not expected be expert computer users or even
good typists. Hence /selection of given choices will minimize requifement of data
entry and also avoid errors due fo mistyping. The doctor will also have a better
opportunity to know and measure the complaint of the patient from discrete answers
rather than textual explanations. The advantage with respect to telemedicine is thaf the

information is easy to exchange between computers and efficient to transfer.

Q. What is the mode of onset of fever

(A) Sudden’ (B} Gradual -
Q. What is the pattern of fever? L0
(A) Continuous  (B) Remittent ©(C) Intermittent

Q. What is the degree of fever in Fahrenheit?

Figure 3.2 A Sample of Clinical Questions
Another advantag“e th'(;t can be gained from this approach is that a doctor may put the '
questions in one language, Sély English, while the patient could receive .and answer
them in another language such as Urdu. These answers could be shown to the doctor
again in the first language. This can.be done without going into any language
translation because the patient is just selecting a given choice instead of feeding text.
The captions of available choices can be shown to the doctor in one language and to
the patient in the other. The cho_fce. will be highlighted when the patient selects it and .
the same choice will be shown ﬁjg}ﬂighted to the doctor when the answers reach

him/er. Hence the language barriers would fade away for doctors and patients
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residing in different regions of the globe. A sample exchange of a question between

doctor and patient is shown in figure 3.3.

At Doctor’s End: (Doctor Sends question in English)

Q. Which pari of head is involved in headache?
(A) One Half . {B) Front Region {C) Whole Head -

At Patient’s End:
Patient receives the same question in Urdu :

Voo 8 B paS e
oty ) o (a) ".i_sz ol R T “_.__a."T {1}

The patient selects the second option returns it to the doctor:

339 B piS s
s e gasl (1)

Back at Doctor's End: {Doctor receives patient's answer)
Q. Which part of head is involved in headache?
(A) One Half églon (C) Whoie Head

Figure 3.3 Question-Answer Exchange in Different Languages .

3.1.2 The Questionnaires

Genérally investigation will be conducted using three levels_questioning. In
the first level a set of general questions asking about existence and nature of
symptoms will be given to the patient. The inh'erent problem in (;ase of telemedicine is
the limitation in ciirectly 'viewing the condition of patient and the clinical examinaiibn.
Hence the initial set of questions to be asked from the patient may be large in order to

cover all possibilities and provide the doctor enough iriformation to proceed further in
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diagnosis. A sample questionnaire for this initial level, extracted from basic clinical
medicine [14], is shown in figure 3.4, ‘

In the second level there will be questionnaires comprising of queries to divert
the route of investigation towards a specific group of diseases. Sets of questions will
be prepared in advance each confirming the existence of disease belonging 10 a
specific group. One or more of these question-sets will.be selected to be asked from
the patient based upon the answers given by him/her in the initial questionnaire.
Figure 3.4 shows sample a question set extracted from clinical medicine that would be
asked to find details about cough[15].

FEVER
Q. What is the mode of onset of fever
(A) Sudden (B) Gradual

Q. What is the pattern of fever?
(A} Continuous (B) Remittent (C) Intermittent

Q. What is the degree of fever in Fahrenheit?

* COUGH '’

Q. What is frequency of cough?
(A) Every Minute (B) Every Five Minute  (C) Less

Q. What is the severity of cough?
{A) Severe {B) Moderate {C) Mild

Figure 3.3 A Sample First Level Questionnaire
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Q. Any special time in the day'for occurrence of cough?
‘(A)Allday  (B)Morning  (C) Noon (D) Evening
(E)Night '

Q. Is cough dry or accompanied by expectoration?
{A) Dry (B) Little expectoration (C) Lot of expectoration

Q. Color of sputum 7
(A) Colorless  (B) Greenish  (C) Grayish (D) Reddish

Q. If sputum has blood it color then describe color of blood
(A) Red " (B) Dark Brown

Figure 3.4 A Sample Second Level Questionnaire

In the third level the questionnaires will be specialized 1o identify a particular

disease from symptoms of patient. This may include specialized questions or an
* advice to have some laboratory test and feed the results. Figure 3.3 shows an example
questionnaire when the doctor suspects Pneumonia after seeing answers of previous

question sets and would like to confirm his/her diagnosis[16).

Preparation of these question sets for each level and placing them in suitable
level of investigation can obviously be done by experienced doctors according to their

professional requirements.
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Q. Do you feel shaking chills?
(AyYes {B)No

Q. Do you feel stabbing pain in chest which increases on inhaling?
(A} Yes {B) No

Q. Please have Blaod Culture laboratory test and Feed value for

pneumococci

Q. Please get Sputum Examination by Lab and give values
“Red Cells White Cells

Figure 3.5 A Sample Third Level Questionnaire

3.1.3 Structured Session Between Doctor and Patient

Question sets prepared accordin_é, to the mechanism discussed in the
preceding subsections- will” form a basis to establish a remote medical consultancy
session. Both doctor and patiém will be.communicating using computers connected to
each other via some network. Hence a structured approach is proposed to make this
counseling effective and useful. More than one questtonnaire would be exchanged
between the doctor and patient in order to enable the doctor to reach a correct
diagnosis.

Initially a basic level questionnaire will be given to the patient to know the
major symptoms. The next set of questions will be a branch route of inves.tigation
based upon answers given at this level. Similarly answers for this branch will decide
the selection of route from the many branches available at this level. Hence we may
consider the structured medical consultancy as a tree in which the first level basic
questionnaire acts as the root and the session continues towards a particular leaf by

selection of a specific branch ‘at each level. The leaf -node finally ‘reached i$ the
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question set meant for confirmation of diagnosis for the disease. After this diagnosis

the doctor will provide a prescription to the patient to complete the medical session.

The tree structure of reformed medical session is shown in figure 3.6. The
root is associated with the first level questionnaire and in the next level there are a
number of nodes available each assigned to a particular category of diseas;:s. In the
next level nodes representing specific disease emit from each category. The figure
shows only three levels of nodes for simplicity while in actual diagnosis session the
levels could be higher in number. Similarly at each level it is likely to happen that the
doctor may have to jump back to previous level for exploring possibility of disease

lying in some other branch. Dotted arrows in the figure show this provision of

jumping back to pre\-fious level,

. Questionnaire Questionnaire Questionnaire
Generation Selecion Exchange
System System : System
Clinical Questionnaire Tree ]
) Basic Levs: ’ )
Cuesion Set

Figure 3.6 Architecture of Tree Structured Clinical Session
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3.2 Building Urdu User Interfaces

Importance of local languages for computing and information technology
is an established fact. In case of teleme(iicine, this importance has to be more
emphasized due to the reason that a patient could belong to rural areas with
insufficient level of education. Hence it is expected that a majority of users would not
be fluent in English. Hence the computer interface for the system under discussion’
should essentially support Urdu: User interface involves two types of elements. First
are the display elements and other are input controls, This section will discuss tools
and technology available for the said purpose and the research work conducted to
reach a conclusive solution for providing Urdu user interface. Telemedicine systems
are usually implemented on internet; hence focus of research will be on web-based

interfaces. -

3.2.1 Displaying Urdu Text

Software development for Urdu has been a center of attention since early
1980°s, Programmers have developed many utilities and applications. The main
problem in these software applications is the diversity of standards. Every developer
‘has concentrated on his/her own abilities and available tools. The result being the
product cannot communicate with other products in any way. The same problem
persisted in case of Urdu web sites. Some developers have contented themselves by
making scanned images of the Urdu text and add the image to the web page. Some

examples of such web sites are that of Urdustan (www.urdustan.com), Urdu Point

{www.urdupoint.com), and Urdu Classic (www.urduclassic.com). In these sites the

documents of Urdu are displayed in form of embedded bitmaps. Another website that
can be placed in the same category is for English to Urdu dictionary

(www.UrduWord.com) in which bitmaps of individual alphabets are used to form the

Urdu word against the given English word.

The more appropriate mechanism for displaying Urdu on web pages is
character based display. Most of the developers of such web sites have used their own
set of rules and tools for display if information in Urdu. This lack of standards had

kept the Urdu web-application development behind. Some web sites that lie in this
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category are that of Jang newspaper (Www.jang-group.com/jang) and daily Jasarat

(www jasarat.com). These are news reporting web sites. They use some word
processing software to type Urdu text and put if into web page as non-English
characters. Urdu font is used to give these characters the shape of individual Urdu
alphabets. These sites work using proprietary tools and technique of Pak Data

Management Systems (www.pakdata.com), which is not a globally accepted standard.

The user has to download their customized font in order to see the Urdu contents on
the web page. These web sites do not have any input facilities in Urdu language.

In the third category of Urdu web sites, we put those that display Urdu as
character based data using internationally accepted coding and font standards. Such
web sites enjby the feature of software platform independence. These web sites

display Urdu text in standard multinational co&ing schemes such as Unicode

_ (www.unicode.org). The Urdu contents will automatically be displayed on any
computer that has support for Unicode. One example of such web site is that of Urdu
service of BBC (wwiw.bbe.co.uk). Another example of such system is the web
building sofiware to create Unicode based Urdu sites (Shehzad, 2002). Input for Urdu

data is still missing in this category.

For the system under discussion, the third approach is adopted with a
minor modification, The modified approach transmits text consisting of characters
from both English and Urdu in a stream of single byie ASCII data. Hence network
traffic for Urdu web content is minimized. This byte stream is converted into Unicode
stream at client side. This Unicode data is displayed on the browser with help of
standardized Unicode supported font {24). This architecture is shown in figure 3.7.

Unicode
Supported

Request Urdu Page _
Client — @
Muttllinguat ASCIl Data
%,

ASCH Code Y
tnccuﬂnimde n; Browser
Window

Figure 3.7 Architectire of Urdu Display System
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3.2.2 Input in Urdu Language

- The most important feature required to build a dynamic web application is
the ability to input data from user. The web application then generates a web page
according to the user input. Unfortunately such feature has been almost non-existent
for Urdu web sites. There have béen some local attempts at academic level but no
professional products have been found so far. The web sites found so far use ActiveX
controls to input Urdu data. Urdu database with Oracle and ASP (Irfan, 2001) is one
of the examples. The controls of this system can accept input of Urdu but allow
limited ediﬁng facility. Similarly a set of Urdu ActiveX controls was developed for
input in Urdu in Department of Computer Science, International Islamic University,
istamabad (Ghulam Qadir, 2001'). Such controls do not get popular because of their
large size, requirement of permission to execute from user, and little complex to deal

with at programmer level.
HTML Input Controls

In order to meet the requirements of the problem. research was carried out
for development of standard input controls for Urdu that would work in ordinary
HTML documents as they do for English. The widely used input controls in HTML
' forms a}e edit-box, text area, list box, check box, radio buttons, and subm'it/n'zset
button. Each of these input controls has to be modified such that they become able to

accept user input in Urdu in addition to English.

The input of check box, radio button, anci submit/reset button does not
have any language dependant processing involved as the only part that has a text is
their caption. The input values are either integer or boolean n'umbers{23}. Hence the
conversion process only involves displaying the caption in Urdu. In case of list box,
all options of list have to be displayed in Urdu The input values are either the index
of selected item or its text. Hence the Urdu text will have to be managed when
sending data back to the server. The most complex edit controls that require much
work in conversion to Urdu are edit box and text area. In these controls user needs
facility to énte[-and_edit text while viewing what is being'entered. Hence input and

display are involved both at the same time. Another associated problem is the
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keyboard, i.e, which key should be assigned to which letter of Urdu. Simularly

another issue is requirement of feeding English and Urdu mixed in the same field.

Keyboard Options

An important issue that needs to be resolved before making an input
control to accept Urdu language is the association of keyboard keys to letters of the
language. There are many versions of keyboard available for Urdu and each of them
claims to be the standard in some aspect. The commonly known keyboards include
IBM, MQZ, and Phonetic {11]. IBM standard has been in practice since many years
while the MQZ standard has recently been developed for improving typing speed. On
the other hand a general user feels more comfortable with phone:tic keyboard in which

the Urdu letter is associated with the closely sounding English letter.

In order to accommodate user’s choice, it is decided to make the keyboard
dynamically selectable. Associations between keys and the related letters will be
saved in separate files. The file for the selected keyboard will be invoked when a user
opts for it and that keyboard will be active right from the next key-press. Role of this

keyboard file in the input system is shown in figure 3.8.
Role of Code plate

Code plates are universally accepted standards to represent, save, and
interchange data Exchange of data between diverse applications becomes possible
when all developers save their data according to a common standard. The widely
accepted standard for English is ASCH, whereas Unicode is emerging as a
multilingual standard. A standard code plate has been developed for-Urdu as well but

it is subject to modifications for some time before it comes into final shape.

To resolve the issue of varying coding standards for Urdu the best option
from available ones was to allow dynamic encoding scheme. It was done by keeping
the code plates separate from main system instgiad of hard coding it. The association
of characters and their codes will l;e'kept in independent-ﬁles that could be associated

to the main program one at a time. This mechanism will allow accommodating
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é.lterations_in the encoding schemes and also any new emerging standards. Iiﬂport and
export of data from one standard to the other will also be possible. Role of this

dynamic code plate loader can be seen in figure 3.8.
Conversion Methodology

As ‘discussed earlier conversion of two main HTML input con'trols, 1e.
Edit Box and Text Area, is the major- task of research. Other controls are dependant
upon displaying mechanism that was discussed in the previous section. Edit box and
Text area primarily accept ASCII codes that are fed into them on each keystroke from
the keyboard. In Unicode supported web browsers, these controls are cépable of
storing Unicode characters as well. Shape of the inserted Ijnicode characters is
formulated by using the default Unicode font installed in the computer. Hence our
research now narrows down to devise a mechanism that would insert a Unicode of
Urdu range when the users presses a key being in Urdu mode. Pressing of same key

should feed the related Unicode of English range while in English Mode.

. Above discussion leads to the fact that key and mouse button e\'fents will
.have to be trapped and reprogrammed for the edit contro! being used. The HTML 4.0
standard mandates.a set of intrinsic e\"er;ts and these are supported to a lesser or
greater degree in version 4.0 of both Netscape and Microsoft browsers [25]. Internet
Explorer 4.0x features a property that indicates what mouse button was pressed (for a
mouse event), and another property that indicates what key was pressed (for a
keyboard event). In Navigator 4.0x, one propery (which) serves both cases [26]. Here
the event of key press will be handled to reprogram these two edit controls. Other
internet applications have been developed using key handling like the Doc Dialer
which invokes different tasks on press of diﬁ‘e}ent keys [27]. Based on the study of
available literature, the architecture of the system is designed as shown in figure 3.8.
The system has to be configured by selecting a language and a keyboard.. Now on
pressing of a key inside the input control will invoke the system to use the keyboard
manager. The keyboard manager will evaluate the key and replace it with an
appropriate Unicode value using a predefined keyboard file. This code causes to
;iisp]ay the key in the selected language (such as Urdu). In order to send this .data to

the server, this Unicode has to be converted into a 1-byte code according to the
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- standard code plate for the language. When the value of the control consists of mixed
text if English and Urdu, the svstem demarcates the languages by a special code at
beginning of language toggle. This conversion back to single byte code is necessary
because internal processing of database engines, domain registries, and other servers
are based on ASCII style data coding. Detailed algorithm of this architecture will be

discussed in cﬁapters of design and implementation.

Keyboard
Files

Selected Keyboard File

. 4

Keyboard

Manager
Ui

- - >| Browser
Edit Control
' Window

Text DirectionT

Font, styles

Code
Converler

Language
Seleclion
System

Code Plate to
Unicode Mapping

Code Plate
File

Figure 3.8 Architecture of Input Control Conversion

3.3 Optimizing Data Transfer Rate for Urdu Web Pages

Emergence of Unicode [10] for multilingual computing has made it quite
easy to manipulate non-English languages in computer programs. Internet pages in
native languages have become feasible to develop and view due this international
. encoding standard. The Unicode Standard encodes the basic characters of the Arabic
: a]iahabet, as well as a mulii_tude ‘of co'mf:atibility characters and 'p{&sentation forms. .

The repertoire of Arabic characters in the Unicode Standard 1s sufficient for the
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represeritaiibn of the three major languages using Arabic script {Arabic, Persian,
Urdu), in addition to many other languages such.as Sindhi, Kurdish, Jaws, Baluchi,
and Pashto, among others [28].

The simple concept of separating user interface from program code seems
to have cast aside in the typical web application. Mixing program code and user
interface is the defacto standard for HTML and it is not uncommon to see a Java
Servlet writing HTML code, which in tumns contains Javascript. Web applications
may also have the added complexity of trying to present information to muitiple
clients in multiple locales simultanecusly [29]. This problem directly relates to using
Unicode in muitilingual web interfaces. The browser may be supporting Unicode
standard aﬁd displaying everi.r international character propeﬂy while the data base
server could be supporting only one-byte text strings. Similarly search engines,

‘whois’ registries, and DNS servers may not be compatible with Unicode.

Another major problem with Unicode based web pages is its data size. At
least 7 bytes are transmitted from the web server to the browser for each Urdu
character. For éxample, in order to display the Urdu character ‘Chey” on the web
browser the HTML code \\;ill contain the character sequence “&#1640;”. In this code
the four digits 1640 are the _Unicode number of the said Urdu character [13] while the
first two ‘characters and the last semicolon are 'requirements of HTML for displa‘\'ing.

Unicode characters [23].

This research is focused on analyzing consequences of existing approaches
of saving and transmitting multilingual data on internet and propose an appropriate

methodology to solve the above mentioned problems,

3.3.1 Survey of Existing Approaches

A survey was conducted to collect data about storage space utilization and
use of communication bandwidth by Urdu characters. Three different approaches
were found for ftransferring Urdu text form server to client. First is the image
’ _-'approach [i & 2}, secopd in the static Unicode aﬁproach, and third is approacﬁ of

using ActiveX Controls.
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In the first approach, bitmaps of Urdu text are created and included in the
web page as images. In this approach the arﬁount of data transferred between the
~ server and client includes the image itself with the few extra bytes of HTML code that
embeds the image in the web page. The data size for the image with respect to the
amount of text is so Iafge that we can simply ignore the extra bytes needed for HTML
tag for the image. The tag contains name of the image file which can vary
unpredictably hence it is not possible to formulate a mathematical model for the data

size,

In the second approach of embedding Urdu text as Unicode, each character
is inserted using &# as prefix and ; as suffix around the Unicode number written as
four byte text. Hence each character requires minimum of 7 bytes. Hence if there are
N characters to be transferred then the number of bytes transmiited from the server to
the client will be 7 x N. Similar approach has been observed in German and French
web pages where they display their non-English characters using 5 — 6 byles long
codes [31 & 32]. o

The third approach uses ActiveX controls to show Urdu text on the
browser [3]. The HTML code contains an ‘object’ tag for each chunk of text with the
text string passed to the object as parameter. Each Urdu character is encoded in a two
byte code (not according to Unicode standard). According to the survey, each ‘object’
tag requires 135 bytes and the text of N characters will need additional 2 x N bytes.
Hence for a text of N characters, the number of bytes stored and transmitted by the

server will be 135+ 2x N.

A varlety of Ul;du web sites belonging to the categories mentioned above
were visited during the survey and data was collected about the relationship between
amount of text and space utilized for that text. Obviously the same amount of data ill
be transmitted between the web server and client. Table 3.1 shows some sample
values collected for the three existing apbroaches. It is evident that space and network

bandwidth is over utilized and un-optimized in all of these methodologies.
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Sr.No | Number |~ .~ Number of bytes stored / transferred
' of Urdu | Image Transfer | Unicode Transfer | ActiveX Control
Characte Approach Approach Approach
rs(N) | (7xN) (135+2x N)
1 22 527 154 179
2 35 ~ 681 245 205
3 43 748 301 221
4 64 2048 . 448 263
5 113 3072 791 361

Table 3.1 Relationship Between Text and Data Size for Existing Approaches

3.3.2 Drawbacks of Existing Methods

The first and main disadvantage of the existing methods for storing and
transferring multilingual text is apparent from the analysis of survey results given in
the previous section. These schemes are wasting storage space and causing' an extra
burden on network traffic.. The image transfer method is the worst case in the
available techniques. Significance of this problem magnifies for case of internet
.bandwidth available for small cities and rural areas of countries like Pakistan. It can
be easily imagined that need for web pages in native languages is mor_e_intense in

rural areas as more of the population is not conversant in English.

Apart from the apparent disadvantages there are some hidden drawbacks
that add to severity of the issue of extra space utilization. Delivering heavier web
" pages not only burdens the’communication media but the web and / or data server as
well. It needs more time to access its devices and convey it to the network. This load
amplifies when a large number of clients are accessing the same server. Ultir;lately the

user gets more sluggish response.

Another devastating effect of over use of data space “appears when the
servers have a limited data transfer quota Most of the hired internet servers have a
restrictéd guota of bytes that they can transmit through the communication channel
per day or-per month. These sérv.er‘s_ stop s:erving‘ any requests after exceedihg the“

limit of allowed quota. For English language pages if a server could serve U users,
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the same machine would serve U / 7 users with Urdu pages using static Unicode
methodology. The number of users would be significantly less for the other two

approaches.

The client of such web pages has to.pay a extra cost too. When a page in
native language contains larger number of bytes, it would need more internet hours to
download them. Again keeping in view the bandwidth for rural areas it can be easily
established that the user will be paying lot of extra cost for accessing localized pages

in shape of internet access charges and electricity bills for running the computer.

3.3.3 Proposed Metht.:)dology\

At the time of when this research is being carried out, it is difficult to
design and implement a multilingual system that would work on computers spread all
over the world with same performance. As said in [30] “Due to the nascent nature of
many Open Source projects their developers- frequently do not have a strong
internationalization background or experience. This leads to a certain evolutionary
approach that is repeated over many projects. The end point of this evolution is'
usually a strongly internationalized application with a good Unicode foundation but
the path can be sometimes very rocky.” Hence the proposed methodology starts with
separating the front end -or user interface from processing part of the system. It is
decided to use Unicode only for the browser for displaying the international character
set in a suitable font. This decision will be valid until all web servers and data base
ehgines not only recognize Unicode but apply optimization algorithms to- maintain

best possible performance level with the international encoding scheme.

The second diﬁ'érence in the proposed approach is to use single-byte code
for transfer of data behveen servers and clients. Similarly multilingual data will be
stored in database files as single-byte format. One major problem faced in this
methodology is the existence of characters belonging to different languages in the
same string. In order to deal with mixed language strings we have adopted to insert
short delimiter codes when the language switches,frorp one to another. In order to
keep ti1e datz-i exchangeable with other épplication the standard code plate of each

language will be used to represent the characters in 1 —~ byte codes. For example the
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" data of English language will be in ASCII while the data of Urdu language will be in
standard Urdu code plate. Figure 3.9 shows a sample multilingual string and its
equivalent string encoded according to the proposed scheme. The English (or ASCII)
characters are displayed here for the Urdu part because the shown characters have the
ASCII value equivalent to that of the Urdu characters present in the string

respectively.

Multilingual String :

r:l.n Telegram LS 9T

Encoded in 1- Byte String :
~uf (K4(~eTelegram~u{ML4

~1u = delimiter code to start Urdu

~¢ = delimiter code to start English

Figure 3.9 : Sample of multilingual character encoding

Now the remaining tasks include parsing of the multitingual strings and
conversion algorithms to transform these strings for client and server. Architecture of

this mechanism is shown in figure 3.10.

Parse 1 - byte String
Lacate Language Switching
: Load Langquage Code Plate
Mulilingual | |Sefect Related Unicode Range

O /PLQE_/ Convert Into Unicode String

Browser i
_ . Datafom Parse Unicode String

Static / Oynamic
Page

Web thrms Locate Language Swilching
T Swilch _Data for
: Language Codes Server Side Scripts /
: | LoadLlanguage Code Flale Database

Conver! Into 1 - Byte Code

N L LI T T Py

Client Side Algorithm

* Figure 3.10 : Architecture of Conversion Algorithm
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_‘ The algorithm has to be implemented at the client side as it is the point
where Unicode is necessarily needed for display of multilingual data. The web server
will have the multilingual data in the said single-byte encoding scheme or producing
the same using server side script. The cliént side algorithm will parse the input and
locate the language switching codes. For each such code the algorithm will activate
the code plate of the related language. Each character will be converted into relevant
Unicode until encounter of end of string or next language switch-code. On the reverse
pa-th, the Unicode data entered into the web forms of will be converted into single-
byte strings before sending it to the web server, which in turn may be communicating

with a database server and / or producing dynamic page in response to the request.

This scheﬁe can easily be implemeﬁted in client side scripts for all famous
web-browsers. For testing purpose a sample application was created using Java Script
on Internet Explorer. The application executed successfully and worked exactly
according to expectations and signiﬁpantly decreased the network traffic between

client and server.

3.3.4 Performance Analysis

In this section we evaluate the proposed methodology by companng it
with the “existing techmques Table 3.10 presents the complete comparison of
avallable techniques and the propose method for sample strings of different lengths.
Number of bytes that move between client and server for existing methodologies are
copied from table 3.9 and bytes needed for the same set of data using the proposed
-melhod is inserted. The-proposed character conversion mechanism uses 2 + N bytes
for a string of N characters where the two bytes are for the language switching code.
This number would increase if the same string contains more language switches. The
.valu'es in the table are for strings that have three lﬁn'guage switches. Such situation is
likely.to happen when a string of English is inserted in between Urdu text. Hence the
sample data contains 6 extra bytes apart from actual data bytes. The comparison of

-storage and transmission space utilization is given in graphical form in figure 3.11.
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Sr. { Number of Number of bytes stored / transferred
No Urdu Image Unicode ActiveX Character
Characters ‘i‘ransfer Transfer Control Conversion
) Approach | Appreach | Approach Approach
(xN) | (135+2xN) 6+N)
1 22 527 154 179 28
2 35 681 245 - 205 41
3 43 748 301 221 49
4 64 2048 448 263 70
5 113 3072 791 36.1. 119
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Figure 3.11 : Comparison of Performance

Table 3.2 Relationship Between Text and Data Size for Existing Approaches
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4. Requirements Analysis

The problem formulated in the second chapter will be technically analyzed in
this chapter in order to move one step forward towards understimding and design of
the system. Object-oriented analysis and design approach is adopted to carry out the.
requirement analysis phase. UML will be used as the tool for documentation purpose.
UML formally includes the notion of use cases and use case diagrams [16]. UML
utilizes the partial understanding of the system requirements, expressed in
requirement specification document. In the following sections, complete analysis of
the sys\em will be presented'in terms of actors, uses cases, and use case diagram [17]

and also the conceptual model (ERD) for database organization [18].

- 4,1 Actors

Entities external to the system that stimulate the system with input events are
included in actors list. Each actor has a specific role in the system. Actors identified
for the system under discussion are: -

. Web Browser

e  Web Server

o Patient

e Doctor

e Service Provider (e.g. Clinic / Hospital or Medical Store Representative)
¢ General User

e System Administrator

Each actor can initiate many processes in the system. This is also called the role of
actor in the system. The list of roles or performed functions for each actor is listed
below: '

Web Browser Receive Unicode data in one-byte codes
. Display data in Engllsh and Urdu using 7 byte Umcode data
- Display Urdu input in HTML form elements in Urdu font
"Accept Urdu and English’input according to selected keyboard
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Web Server

Patient

Doctor

_Service Provider

Send Urdu and English data to the web server after code
conversion / encoding '

Facilitate user interface by dynamically displaying links and
other user interface elements

Store user preferences of language, font, keyboard and scroll
location

Compose and send dynamically created web pages in both
Urdu and English

Accept Urdu and English one-byte converted/encoded data
from the web browser

Save encoded Urdu and English data into Database

Open, use, manag'e and close database connections

Support and help utilizing Server-Script language constructs
and elements

Select language (English / Urdu) and font
Choose preferred keyboard layout

Fill out signup form in selected language

Login

Edit signup information (not in scope as yet)
Search doctor

Get appointment from selected doctor

Continue in a follow-up appointment

Fill out initial symptoms form for current illness
Join patient queue at time of appointment

Fill out real-time questionnaires and medical test results forms
Logout

Fill out signup form in both English and Urdu
Login~ = °

Edit signup information {not in scope as yet)
Design Medical Questionnaires

View Patient Queue as on today’s date

Select Patient to attend ‘

View initial information provided by panent
Select one or more questionnaire and send to patient
View answers to retumed questionnaires
Write prescription

Logout

Fill out signup form

Select service type, category and products (e.g. medical service
or medicines available in the clinic / hospital or store} from lists
to enable future search '

Add services to list if not already listed

~ Login

Edit signup and services information (not in scope as yet}

Logout . - . ) .
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General User Search information about a hospital/clinic
Search availability of a specific service
Search availability of a specific medicine
Search doctor with a specific specialization
Find location of a known service provider

System Administrator (not in scope as yet)
Login
View list of newly added items in database
Edit / delete required database entry from list
Modify / Delete any user record
Logout

4,2 Use Cases

Use cases may be expressed in different degrees of detail, and commitment to
design decisions. It means each use case may be written in different formats with
different levels of detail, with respect to elaboration or technicality. There are two
basic levels of use cases” format: high level and expanded. A high-level use case
descnbes the process very briefly, only giving surface level details. On the other hand
an expanded use case describes a process in more elaborately. The expanded format
includes a section called “Typical Course of Action’ in which step-b_v-‘step'events are
described [lG]fFurthérmore, expanded use cases can be essential or real based on the

_technical level of expression while describing the storv in the useé case.

In the following subsections, use cases of the system under discussion are
given, in expanded format. All of these use cases are of the type primary and essential
as they discuss major common processes (primary, unlike secondary use case) and are

free from technological and implementation details (essential, unlike real).

4.2.1 Display Urdu Text
Use Case: Display Urdu Text
Actors: . ‘Web Server (initiator), Web Browser, and General User
Purpose: Display Urdu text in an appropriate Urdu Unicode
supported font.
Overview: The Web Server sends 1-byte codes for Urdu and

English characters. This use case decodes it to allow
multilingual character display using an appropriate font.
It targets web pages and other than ‘typed’ form
elements like selection lists, radio button captions etc.
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This Use Casé is implicitly <<included>> in all other
use cases (all involve Urdu Text display).
Type: Primary and Essential

Typical Course of Events

Actor Action System Respanse
I. This use case begins when the
Web Server sends one-byte
encoded data to the Web Browser,
after initally reading from
database or uploaded files. 2. Retrieves tactfully the English-
Urdu ASCII ercoded data from
the database and system files, then
composes and structures a
dynamic web page containing
- required user interface elements.
3. The Browser receives the data and
runs the client-side script over it. 4, Converts each one-byte data
string into Urdu Unicode text
using the Code Plate which
consists of Unicode values” map,
and echoes it to the Browser.
{This step can be expressed as an
<<included>> real use case).
5. The Browser displays the Urdu text
using a Unicode supported font, to the
General User.

Alteimative Courses _ : ‘ .
* Line 4: One-byte character not found in the code plate. Abort the operation. -

4.2.2 Input Urdu Text

Use Case: Input Urdu Text

Actors: General User (initiator) and Web Browser

Purpose: Allow input of Urdu text in standard HTML form
“‘typed’ elements,

Overview: Edit box and text area replace input characters to non-

English - Unicode characters pertaining to User’s
keyboard selection. This Use Case is implicitly
<<included>> in all other use cases (all involve User
input fields).

Type: - Primary and Essential
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Typical Course of Events

Actor Action ‘ System Response
1. This use case begins ~when
General User types in an editable
HTML form element {edit box or
text area). 2. Converts input characters into
non-English Unicode character
based on selected keyboard layout
and Urdu-English typing choice.
‘Keyboard’ is a Unicode values’
pattern in a keyboard format.
3. The Web Browser displays the
characters using Unicode
supported font.

Alternative Courses

» Line 2: Corresponding key match in the keyboard is null or absent. Retumn the
character as it is.

4.2.3 Send Forms®’ Data

Use Case: Send Forms” Data

Actors: General User (initiator), Web Browser, and Web Server

Purpose: Send English-Urdu data in Browser’s form to the Server
_ after code conversion / encoding.

Overview: The Web Browser sends its form’s data to the Web

Server on Submission by the General User. Before
exactly submitting, the English-Urdu Unicode data is
- converted or encoded to one-byte code while keeping
‘pure’ English field values as it is. This Use Case is
implicitly <<included>> in all other use cases (all
involve form data to be submitted).
Type: Primary and Essential

Typical Course of Events

Actor Acticn ‘ System Response
1. This use case begins when the
Genera} User has filled the form
on the Web Browser and selects a
specific list’s value, hits enter or

" presses a submit button.”
2. The Browser acknowledges the
-event and starts over the
- conversion operatjon. ' 3. Scans through all the form fields
: ' rétrieving each one’s value
tactfully, while simply passing on
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6. The Browser accepls a target
location and submits the stored

data to the Web Server.
1. The Web Server notices the
location:

a. [f contemporary, stores the

" data in database,

b. If same as was at the time
of submission, initiate
Receive Forms ' Data.

Alternative Courses

" the ‘pure’ English values,
. Converts each  English-Urdu

Unicode data string, character by
character, into a single-byte
encoded ASCII data string,
utilizing an efficient Code Plate
search mechanism in the process.

. Stores the ASCII encoded values

separately, ready to be submitted.
(Steps 3-5 can be expressed as an
<<jincluded>> real use case).

7. Processes the data as required.

* Line 2: Any one form field value is empty or unselected. Prompt a message to the

User and abort submission.

» Line 3: Form field’s type unmatched. Return null or a blank value.

-

Related Use Cases
= Includes Receive Forms' Daia.

4.2.4 Receive Forms’ Data

Use Case: Receive Forms’ Data

Actors: Web Server (initiator) and Web Browser

Purpose: Receive back Browser’s form data in encoded one-byte
_ form, from the Server when target location is the same.

Overview: The Web Server sends the form’s processed data back

to the Web Browser, the target location being the same

- as at the time of submitting. The English-Urdu ASCII
encoded data is converted back / decoded to Unicode
data and then these and the ‘pure’ English data values
are assigned to their respective form fields.

Type: - Primary and Essential
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L

<

' Typical Course of Events

Actor Action
This use case begins when the
target location is the same as it
was at the time of submission and
the Web Server sends back the
form’s data to the Web Browser
after its processing.

The Browser starts the conversion
back operation over the received
data

Alternative Courses
* Line 4: The retrieved value is null or not defined on first loading. Skip the

System Response

. Receives the form’s data as a

form-name sequenced structure.

. Retrieves each of the form field’s

received English-Urdu encoded
ASCII data from the form-name
sequenced structure, by Ilerating
through the form field names
comespondingly.

. Decodes each data string to a

Unicode data value, partially
<<using>> Display Urdu Text:
Step4 real use case with an
expectedly included difference of
‘returning’ the converted back
value, while keeping the ‘pure’
English values intact.

Passes through al!l of the
Browser’s form fields and assigns
the Unicode- values to . their
respective form fields tactfully.

remaining steps for it.
4.2.5 Signup

Use Case: Signup

Actors:; General-User (initiator)

Purpose: Gather necessary information for future use.

Overview: The General User selects a User type and follows a
signup procedure feeding- required information, to be
utilized when the User logs-in in future.

Type: Primary and Essential
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Typical Course of Events

Actor Action

System Response.

1. This use case begins when
General User chooses a User type
and clicks on the signup link. 2. Examines User type and opens

Alternative Courses

respective signup page:

a. ‘If signing up as a Doctor,
initiate Signup as Doctor.

b. If signing up as a Patient,
initiate Signup as Patient.

c. If signing up as a Service
Provider, initiate Signup
as Service Provider.

3. Stores the submitted data
temporarily  while  checking
database for a match with the
User’s chosen ID.

4. Feeds User's data to database
after doing necessary processing.

» Line 3: The chosen User 1D already exists. Inform and provide for the User with a
form to provide another ID.

Related Use Cases

» Includes Signup as Doctor.
* Includes Signup as Parient.
= Includes Signup as Service Provider. -

4.2.6 Signup as Doctor

Use Case:
Actors:
Purpose:

Overview:

Signup as Doctor

Doctor

Gather necessary information of Doctor in Enghsh as
well as in Urdu.

The Doctor requests a doctor’s signup form by choosing
user-type as Doctor and is provided with a
comprehensive one, in which he/she can feed
information pertaining to a Doctor like name, user ID,
password, city, country, area of specialization,
education, experience, time of online availability, avg.
time for a patient and fee charges etc., in both English
and Urdu to cater users/patients of both the languages.
Primary and Essential
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Typical Course of Events

1.

Actor Action
This use case begins when a
Doctor requests a doctor’s signup
form choosing user-type a Doctor

System Response

and clicking on signup link. 2. Displays the form containing
' ' input elements for required
information both in Urdu and
English, loading necessary lists’
. data dynamically.
3. Doctor feeds the needed

information, adding missing or
required data into the dynamic

lists.

Alternative Courses

4, 'The data is submitted to be saved
in database.

» Line 3: Added element is empty or already exists. Prompt to Doctor and

discontinue the operation.

» Line 4; Password, Time or ‘numeric’ ﬁelds fail to comply. Inform the Doctor and

abort subrmmng
4.2.7 Signup as Patient

Use Case:

Gather necessary information of Pahent in English or_
Urdu, according to Patient’s choice.

The Patient requests a patient’s signup form by -
choosing user-type as Patient and is provided with a
which he/she can feed
information pertaining to a Patient like name; user ID,
password, street address, city, country, medical history,
professional and social background etc., in English or
Urdu, catering Patients of both the languages

1. This use-case begins when- a
Patient requests a patient’s signup .
- form choosing user-type a Patient

and clicking on signup link.

. Patient proceeds to the signup

form in accordance with the
language chosen.

Signup as Patient
Actors: Patient
Purpose:
_ Qverview:
comprehensive one, in
, Typé: Primary and Essential
Typical Course of Events iy
Actor Action

System Response

Asks the Patient to choose a

Jlanguage (English or Urdu).

Displays the form containing
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“input elements for required
information, loading necessary
lists’ data dynamically.

5. Patient . feeds the needed

information, adding missing or
required data into the dynamic
lists.

Alternative Courses

6.

The data is submitted and saved in
database according to the
language specified.

» Line 5: Added element is empty or already exists. Prompt to Patient and

discontinue the operation,

= Line 6: Password fields fail to comply. Inform the Patient and abort submitting.

4.2.8 Signup as Service Provider

Gather necessary information of Service Provider in

“The Service Provider requests a service provider’s

signup form by choosing user-type as Service Provider
and is provided with a comprehensive one, in which it
can feed information pertaining to a Service Provider
like name. user ID, password, street address, city,
country, location, available services and products etc.,

Use Case: . Signup as Service Provider
Actors; Service Provider
Purpose:

English as well as in Urdu.
Overview:
Type: Primary and Essential

Typical Course of Events

in both English and Urdu to cater both languages’ users.

Actor Action System Response
1. This use case begins when a : '
Service Provider requests a
service provider’s signup form
choosing user-type a Service
Provider and clicking on sngnup
link. 2. Displays the form containing
input elements for required
information both in Urdu and
English, loading necessary lists’
| ’ data dynamically. -
3. . Service Provider feeds the general
information, adding missing or
required data mto the .dynamic
lists.
4. It proceeds to specify the details

of provided services

5. Stores the general information
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temporarily and displays a
dynamic services specification
form that allows - multiple
selections and addition of data
elements unspecified or required
by the Service Provider.

6. The data is submitted to be saved
in database. :

Alternative Courses

= .Line 3, 5; Added element is empty or already exists. Prompt to Service Prowvider
and discontinue the operation,

» Line 4: Password fields or specified location fails to comply. Inform the Service
Provider and abort submitting,

4.2.9 Login

Use Case: Login
Actors: General User (initiator)
Purpose: Authenticate the User when signing in.
Overview: The General User selects a User type and follows a
login procedure feeding ID and Password, to be verified
. for sign-in to take place.
Type: Primary and Essential
. Typical Course of Events
Actor Action . : System Response

1. This use case begins when
General User chooses a User type
and submits the ID and Password. 2. Examines User type and steers to
respective login page.

3. Stores the submitted data
temporarily while checking the 1D
and Password against database for
User’s authentication.

4. Escorts User to the login page
according to selected user-type:

a. If signing in as a Doctor,
initiate Login as Doctor.

b. If signing in as a Patient,
initiate Login as Patient.

¢. If signing in as a Service
Provider, initiate Login as
Service Provider.

* Alternative Courses . - . S -
= Line 3: The ID and Password do not match. Inform and provide for the User with
a form to provide ID and Password again for approved authentication.
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Related Use Cases

= Includes Login as Doctor.

» Includes Login as Patient.

« Includes Login as Service Provider.

' 4.2.10 Login as Doctor
Use Case: Login as Doctor
Actors: Doctor
- Purpose: Display patients’ queue and facilitate attending them.

Overview: . The Doctor is steered to his/her login page when chosen

' ) -user-type is Doctor and correct ID and Password are
provided. The login page displays patients’ queue
showing their names, appointment times and status. The
Doctor is able to attend each one by clicking on their
names or pressing ‘next’ button.

Type: Primary and Essential

Typical Course of Events
* Actor Action T : System Response

1. This use case begins when a
Doctor is steered to his/her login
page on choosing user-type a
Doctor and providing correct ID . S )
and Password. 2. Says Hello to the Doctor and
displays that day’s patients’ queue
showing their names, appointment
times and status. - :

3. The Doctor attends the patients by
clicking on their names or
pressing ‘next’ button. 4. Initiate Investigate the Patient.
5. Manages ‘patient name’ links and
~ shows their current status, with
the passage of time.

Alternative Courses . .
» Line 5: It passes Doctor’s online time. Just say ‘thanks’ and let doctor to continue.

Related Use Cases
» Includes Investigate the Patient.
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4.2.11 Investigate Patient

Use Case: Investigate the Patient
Actors: Doctor (initiator), Patient
Purpose: - View Patient’s information and communicate with to
reach a diagnosis.
Overview: The Doctor attends a Patient by viewing his/her
~ personal and medical information, any previous visits
and also any doctors’ remarks. The Doctor
" communicates with the Patient by sending, or designing
then sending questionnaires. Depending on the
investigated diagnosis the Doctor suggests some tests or
gives prescription and any remarks.
Type:. Primary and Essential

Typical Course of Events |

W

h

Actor Action

. This use case begins when a

Doclor attends a patient by
clicking on the name or pressing

.‘next’ button.

The Doctar  proceeds 1o

‘investigation session.

The Doctor communicates with -
the Patient® by sending, or
designing - then sending

questionnaires from a separate
pane and waits for Patient’s

response.

The Patient responds by
answering the questionnaires or
sending any comment.

Depending on the investigated
diagnosts, the Doctor suggests
some tests or gives prescription

“and any remarks, and completes

Patient’s visit.

2. Displays Patient’s personal info

. answered

System Response

like name, calculated age,
language etc. and medical info
including any previous visits and
doctors’ remarks.

Facilitates and manages the whole
thing by changing Patient’s status,
enabiing sending of questionnaire,
prescription and remarks,
displaying Patient’s response as
questionnaires  and
Patient’s comment, and
controlling the overall session
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4.2.12 Design Questionnaire

Plan and construct medical questionnaire/inquiry list.
The Doctor is facilitated to make new questionnaires or

append questions to questionnaires, under a specific
disease category and subgroup. The questions in the
questionnaires and the multiple choice options must be
provided in both English and Urdu to cater patients of

Use Case: Design Questionnaire
Actors: Doctor
Purpose:
Overview:

_ both the languages.
Type: Primary and Essential

Typical Course of Events

1.

Actor Action .
This use case begins when a
Doctor initiates ‘designing of a
questionnaire by selecting a
disease category and its subgroup
or adding these to the dynamic
lists if not present already.

3. The Doctor selects a questionnaire

1o view or edit it, or clicks a
button to create a new one.

5. Gives questionnaire’s name and

description (for newly created)

.and appends questions including

their answer types, specialized of
guiding towards a diagnosis.

2. Displays any

System Response

existing
questionnaires showing  their
names, description and no. of
questions, under the chosen
disease categorv and subgroup.

Opens and  displavs  the
questionnaire under the chosen
disease category' and subgroup,
examining if its being edited -or
created:

a. If being viewed or edited,
displavs the name and
descnption, and any
existing questions, with
facility to append these to
the selected questionnaire.

b. If being created, provides
input fields for name and
description, and for the
questions and their single
or multiple choice
answers, in both English
and Urdu.
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Alternative Courses

= Line ' Added element is empty or already exists. Prompt to Doctor and

discontinue the operation.

» Line 5: The appended question already exists. Prompt to Doctor and abort

appending.

* Line 5: For multiple choice answer type, no of choices is less than two or the
choices are haphazard among English-Urdu fields. Inform the Doctor and abort

the append operation.
4.2.13 Login as Patient

Use Case: Login as Patient

Actors: Patient -

Purpose: - Displays Patient’s appointments and previous visits, in

o " the language specified at signup time.
Overview: The Patient is steered to his/her login page, in the
 language previously specified, when chosen user-type is
Patient and correct ID and Password are provided. The
login page displays current, missed or future
appointments of the Patient and also.any previous visits,
showing the doctor names, dates and times. The Patient
is able to attend current appointments or answer
questionnaires in ‘pending’ previous visits by clicking
: on the shown link.
Type: Primary and Essentjal

Typical Ceurse of Events

1

5.

5.

Actor Action
This use case begins when a

Patient is steered to his/her login:

page in the language specified
previously, on choosing user-type
a Patient and providing correct ID
and Password.

The Patient clicks on a current
appointment to attend.

The Patient clicks on any
previous visit.

System Response

Y

Séys Hello to the Patient updating

the status and displays Patient’s

appointments, showing the doctor
names, dates and times, and
indicating the appointments as
current, missed or of future.

. Displays any previous visits

indicating if there are ‘pending’
questionnaires to be answered.

. Initiate Wait in Queue.

. Expands it to show questionnaires

as a report or as a form to be filled
if it’s ‘pending’, also’ shows the -
doctor’s prescription etc.
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‘Related Use Cases
» Includes Wait in Queue.

4.2.14 Get Appointment
Use Case: Get Appointment
Actors: Patient .
Purpose: Facilitate Patient to get appointments from doctors of

- Qverview:

Tvpe:

Typical Course of Events

Actor Action

specific specializations.
The Patient is facilitated to search a doctor of particular
specialization and after viewing information showing

"doctor’s caliber, chooses a date for the appointment.

The system automatically specifies the appointment
time keeping in view the appointments of other patients
with the same doctor and doctor’s online time. Patient is
allowed to change the date if hefshe finds the
appointment time not suiting.

Primary and Essential

-~

System Response

1. This use case begins when a
Patient chooses to search doctor
of a particular specialization or
the Patient knows the name and

thus  chooses.
appointment directly.

to

~get  the

2. Escorts Pafient on basis of the
choice: :
a If searching
specialization or
cnteria, Initiate:

Doctor.
If searching by name,
displays information
showing doctor’s caliber
and provides means to

on
other
Search

3. The Patient after iriewing the

information selects
appointment.

choose date for
appointment.
a date for
4. Automatically  allocates  the

appointment time keeping in view
the appointments of other patients
with the same doctor, doctor’s

online time and other
_ considerations.
. 5. .Patient can change the date if it
doesn’t suits or ~may consult
another doctor.
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Alternative Courses-

 Line 3: Appointment date chosen is 2 previous one. Alert the Patient.

» Line 4: A mlssed appomtmem with the same doctor exists. Delete from it
database. '

« .Line 4: A current appointment w 1th the same doctor already exists. Inform the
Patient.

» Line 4; Time slot not available, or is available owing to less no. of patients but
doctor's onling time for ‘today’ is over. Suggest Patient to change the date or to
consult another doctor. .

Related Use Cases
= Includes Search Doctor.

4.2.15 Wait in Queue

Use 'Case:
Actors:
Purpose:

Overview:

~ Wait in Queue

Patient (initiator), Docfor

Displav patients’ queue and facilitates consulting with
the Doctor in terms of questionnaires, prescription /
Doctor's comments and Patient’s comments,

Displays Doctor’s name and his/her Palients’ queue
showing their names, appointment times and- status. The
svstem highlights current Patient’s name, and facilitates
Patient’s waiting for turn, i.e. when the Dactor attends

" the Patient by viewing: his/her information and starts

investigation session by sending questionnaires or
prescription/comments. The Patient is able to answer

- the sent questionnaires and also to send any comments

Typical Course of Events

4.

6.

~ Actor Action
This use case begins when a
Patient attends a -cument

appointment by clicking on the
doctor’s name link,

The Doctor attends the Patient and
views his/her personal and
medical information.

.The Doctor starts investigation

" Type: ~ Primary and Essential

System Response

Opens and displays Patients’
queue for the Doctor, showing
their names, appointment times
and status.

Changes status and highlights
current Patient’s name in the
queue, while waiting for turn.

Makes the Patient atientive by
changing status and asking to wait -
for Doctor’s questionnaires.
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sesston by sending questionnaires
or prescription/comments.

7. The Patient answers the sent
questionnaires or sends any
comments.

8. Depending on the investigated
diagnosis, . the Doctor suggests
‘some tests or gives ' prescription
and any remarks, and completes
Patient’s visit. : 9. Facilitates and manages the whole

thing by changing Patient’s status,
enabling sending of questionnaire,
prescription and  -remarks,
displaying Patient’s response as
answered questionnaires  and
Patient’s comment, and
controlling the overall session.

Alternative Courses _
= Line 9: It passes Doctor’s online time. Inform the Patient.

4.2.16 Search Doctor
Use Case: Search Doctor
- Actors; - General User, Patient
Purpose: Search doctor of a particular specialization. ,
Overview: General User and Patient are made able to search’
doctors specialized in the specific disease category.
Other criteria include country, city {which can be
unspecified) and fee limit. ‘After searching database on
the given criteria, the system displays a list of doctors
. showing their name and specifics which can lead to a
decision like education, affiliation and experience. Only
a Patient is allowed to proceed into viewing doctor’s
. ~ detailed info and getting an appointment.
Type: ~~ Primary and Essential
Typical Course of Events
Actor Action System Response

1. This use case begins when a

General User or Patient requests

to search doctor. of a particular )

specialization or disease category. 2. Displays a form containing input
elements equipped with. dynamic
loading of data, for specifying the
criteria that also includes country,
city and fee limit, in General
User’s chosen or Patient’s
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3.

General User or Patient feeds the

needed criteria to search on.

The Patient can proceed. into
getting an appointment by
clicking on doctor’s name link.

Alternative Courses _
» Line 3: ‘Numeric’ fields fail to comply. Inform the General User or Patient and

abort searching procedure.

-4.2.17 Search Service Provider

Use Case: Search Service Provider
Actors: General User _
Purpose: Search service provider with particular service details.
Overview: General User is made able to search service providers
' ascertaining provision of certain services, their
categories and ‘products’ within. Other criteria include -
country, city (which can be unspecified) and specific
area within the city (which can be unspecified). After
searching database on the given criteria, the system
displays a list of service providers showing their name,
. » . address and website. General User may click on name
link to view full detail e.g. reaching hint and all service -
products. General User'is also able 1o view current info
of a service provider by giving search on name.
Type: Primary and Essential
Typical Course of Events -
Actor Action System Response
1. This use case begins when a
General User requests to search
* service provider ascertaining
provision of certain services and .
categories within. 2. Displays a form containing input
elements equipped with dynamic
loading of data, for specifying the
critenia that also includes country,
city and sub area, in General
o _ _ User’s chosen language.
-3, General User feeds the needed -

criteria to search on.

specified language.

Uses the given criteria to search
database and displays a list of
doctors showing their name and
specifics which can lead to a
decision.

Uses the given cnteria to search .
database and displays a list of
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service providers showing their
. initial info.
5. General User can click on name
link to view full detail.
6. General User is able to wview
current info of a service provider
giving search by name.

4.2.18 Login as Service Provider

- Use Case; Login as Service Provider (not in scope as yet)

Actors: Service Provider

Purpose: Provide editing facility of service details.

Overview: The Service Provider is steered to his/her login page

‘ when chosen user-type is Doctor and correct ID and
Password are provided. The login page should provide
links for service details editing but 1ts not in scope as
yet. Right now it just displays all the information
i captured during Service Provider’s signup.
Type: Primary and Essential

Typical Course of Events

Actor Action System Response
1. This use case begins when a
- Service Provider is steered to its
login page on choosing user-lype °
a Service Provider and providing
correct ID and Password. : '
Says Hello to the Service Provider
and displays all the information
captured during Service
Provider’s  signup  including
organization specific and details
of services provided.

b2
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4.3 Use Case Diagrams
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Figure 4.1 : Backbone for Urdu Processing
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Figure 4.2 : Signup and login into Telemedicine System
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Figure 4.3 : System Operations of Urdu Telemedicine
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5. Algorithm Design

This chapter presents the design of the algorithms that could be imp{emented
in any computer. language for testing or utilizing this research. Requirements for these
methods have been established in the previous chapter. According to Object-oriented
design approach, UML notations and tools {18] will be used to draw diagrams that
will present the overall structure, functionality and operation of the system under
discussion. Keeping in view the need and scope of this research, two of the UML
usual notions of diagrams for design are presented, namely: Activity diagrams and
Sequence diagrams. UML utilizes the understanding of the system, developed in the
requirements analysis phase in the form of expanded use cases, as a basis to further
elaborate the tasks accomplish by the system. In the following sections, each use case
will be presented diagrammatically according to the two notions given above. In order
to complete the design of the system the physical model for database will be

presented.
5.1 Activity Diagrams

An activity diagram represents the expanded form of use cases as a series of
activities or operations, as per the system performs these. This way one can easily
comprehend the ﬁmcti()n’afity of the application and the sequence within, in simple

terms.

. Following subsections present the <<traces>> of use cases discussed in
“chapter 4 corresponding to their activity diagrams, Traces are provided in figures with

self explanatory actions with arrows showing their sequence.
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5.1.1 Display U‘rdu Text

o

[ Relrieve ASCH encoded dala J

!

; ( Compose a dynamic web page J

[ Read ASCH strings J

end of string not reachedh]

(Ctmv.en one-byte character to unicode character

™y

-
Gel upicode from Code Plalj

[ Echo unicode characterto sdreerj

) .
!

One-byte

character found
un-mapped

Figure 5.1 Traces for Displaying Urdu Text
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5.1.2 Input Urdu Text

r Receive ASCH input character ]

‘ Examine Umdu-English Keyboard choice ]

\
Comert ASCH character to Uncide character, -.hGet unicode frem Keyboard format ﬁle\|
" ]
L
T
|

!
P

’ Unicode character
: _ mapping not found
LEcho to edit control }( '

.~

[
|
a
|
N

(é) ( Retum the ASCH charactej

- Figure5.2 Traces for Input Urdu and English Text
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5.1.3 Send Form Data (Client End)

\/

l Scan =i form ﬁe|dsj
Field's type Retne»e each form fields value form field
unmatched emptly

1
™ . Prompt a rnassageJ

Passon | .} ‘pure’ English?
/
( Read Unicode strings
J
. ‘ end of string not reached
- / ’
/¥ : - !

Ccnvert uncide character to one-byte character

/ ] Get ascii value from Code Platj
Search for umcode match
- i Store ASCIl encoded values

~
~N

target is same as
submitted

ll]‘“\( Receive Forms' Data

<<trace>>

@5'. L

Figure §.3 Traces for Form Data
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5.1.4 Receive Forms’ Data (Server End)

o

Recehve form's data

Emceas form-rame sequergd stmctuj

Y

3

‘ m&exhumsedsme

- ~
"oure’ English? e
pure Enghst ) alue tet deined .
on first oading l

1 o
=N

(=)

end of string not mchedml

Display Urdu Text.Comert onebyte character to unicode chafactelj'
L mar> . ,

[ Cisolay Urdu TextGet uricode fom Code lesj
<Cuser>
L

Reatum unicode character

- {
LASSigﬂ Unicode values to form ﬁeldsj

_Figure 5.4 Traces for Receive Form Data
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5.1.5 Common Procedure of Signup

!

Examine User type ]

- - - _‘ T~
) - L
~ a Doctor ] a Patient | a Senice Provider ‘j
] | , !
| 1
] - i
F Signup as Doctor f Signup as Patlent f_ Signup as Senice Provider
<<tracad> <cirace>> <<trace>>
Check database for User ID match ID a[[eady

exlsts

!
{
{
|
[ Inform and provide another 1D form ]

{ Store yser’s submitted data }

(&

Figure 5.5 Traces for Common Signup Procedure for All Users
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5.1.6 Signup as Doctor

©

[Esmay Doctor info form

< =N

Load dynamic lists ]

- j V . N \
(' Accept & Check user input
. . . '

S AN
/ user adds
/ non existent
/ element
/
/ Process user request
Password, Time or 3
‘numenc’ fields do not
comply [
Y i
\ ) {
- \. |
Save User submitted data A ll
S .. i element empty or >,
\\ ' \already exists 1
\ \ J
Inform the user

©

Prompt to user

Figure 5.2 Traces for Signup as Doctor
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5.1.7 Signup as Patient

0

N

faptum Patient's language ’
[ Display Patient info bj\
‘('\[

Load dynamic lists

A

non existent
element

Password felds
do not comply

F’rocess user request \[

1

!

|
—_l
element empty or
already exists j
I
!
|
!

Prompt to user ‘

Figure 5.7 Traces for Sigup as Patient

Save user submitted data \
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5.1.8 Signup as Service Provider

-

-0

v
Display ‘Sendce Provider genemann fom

Laad dynamic lists —]

Display Senice Provider sendces-info forrn]

<
j \

Y

l Load mufti-slet dynamic lists '

| N\
Accept & Check user input ]

S

/AN
3 / \ |user adds
- ) / \ inon. existent
/ element . ’
. / ~
g:'d"esr‘:;':?;c::e?mrd : . | Process user request
{ocation does not ' ’ o
comply ]
\ i !
\ ' f
. \ '
Save user submitted data -\ elemnent empty or
: . . - already exists

\ I
. ¢ ‘ ]
Inform the user: - I
- Promgt to user

Figure 5.8 Traces for Signup as Service Provider
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5.1.9 Commnion Login Procedure

-~ ' ™~
\ - e ~
\ ID & Password
\ do not match

| a Dactor | | - \ /}

e

Check database for ID & Password adhenlicationJ

[ kform and provide another (D-Password fo;n_]

|
I
}
!

I

( Login as Doctor Take user ta login page
<<lrace>>
\ ' :
\ .
a Patiert I ’ ‘
N
AN s

o *togin as .F’atient .
<<tmce>>
- : ]

cetracas»>

f Login as Senvice Provider J

Figure 5.9 Traces for Login Procedure Common to All Users
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5.1.10 Login as Doctor

o

I

- ' v

LGreet the Doctor I

Display today's patients’ queue

T

|
Doctor attends
a patient

|
!
l

l Investigate the Patient
<<trace>>

L

v

It passes - [ Refresh periodically with time
Doctor's online time —

R

Manage ‘patient links' and status]

-/

Thank the Doctor
I

" . ) 1
Doctor logs out |j

. Figure 5.10 Traces for Login as Doctor
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'5.1.11 Investigate the Patient

calcuiate age

O

!

- M

(Dispiay Patient's medical infcj

A

f(Espiay.Patien{'s personal inroHaange Patient's status ;

-

[Display previous visits' detal]

Doctar
proceeds to
investigate

i
!

Dactor submits
questionnaire,
preseription or
remarks

/" o

|
f
{ Ghaw dactors’ remafksj
|

\

.. P
Ecsplay Patient's answers and commeml

( Refesh diagnosis page penodma
i

Doctor completes .
the visit

}

l Send and display on Patient's screeq

. Doctor |
anklmmt“j

_ Figure 5.11 Traces for Investigate Patient
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5.1.12 Design Questionnaire

©

l

Display questionnaires list as per disease category & subgroup

-
|-
| - ' >
I- - I ~
; [ \ t
! Doctor edits a Dogtor creata new user adds
| questionnaire - ' questionnaire nen existent
! T ! elemert
| | 1 N
! Display questionnaire contents | | Display new questionnaire form \
| T‘\ ' - Process user request
| \\ /
| X 7 =
| Append user submitted questions I -
} 1
|
| VAN SN I
| y / N element empty or -
! appended question multiple choices less ent empty or —
| already exists or haphazard already exists
| e
| S 7 o i
\ - N A _ b
\ ,
\ Prompt to Doctor Prommpt to user
\ 13

user is done
orexis [ T T T T k]

Eelf. Design Questioninaime: Disglay questionnaires Jist as per cisease category & subgroup]
<<USEP>
\

Figure 5.12 Traces for Design Questionnaire
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5.1.13 Login as Patient ,

O -

{ Greet the Patient }
l Update status

curment, missed or Display Patient's appointments Patient attends an
of future? 1‘ - 1 appointment

[ : / T
' |

. hd
Indicate appointments’ standing : <<tr£:e>> Wait in Queue

l

4
[ Display Patient's previous visits ] )

there are
‘pending’

questionnaires

-£Refresh perodically with time}
‘ ]
' ' | ) . |

Patient logs out 'j Palient clicks on 3ﬁ [indicate Yo be ansuherﬂ
previous visit :

' i
| I

@ Show questioniaires and doctors prescription ]

J

Figure 5.13 Traces for Login as Patient
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5.1.14 Get Appointment

Patierd searches on Patient searches
spegialization by name .

I f

|
[ search Doctor | /[r Display doctor's inbj

<<trate»>

appointment date Accept Patient's appointment date
ispevous @ | T T T T T
-| \
i S \
Alert the Patlert S
. time slot not 1™ .
awailable
|

N \/}

Allocate appaintment time ' [Suggesi change of date or another consu1talionl

s N !

. v
missed appoiniment appointment with Patient chooses
with same doctor same doctor another
. already exists consuttancy

| ' l l

| ‘ £
[Deiete from database ] F

!
Inform the pauemJ [ seitcet Appointment
/.

<<trace>>
[ Display palients’ queue

L

Highlight Patient's appointment

Figure 5,14 Traces for Get Appointment
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5.1.15 Wait in Queue

o
{

Display patients' queue as per Doctor

v

[ Change status J

[ Highlight Patiert's place ]

I
Doctor attends Patiert lj

[

’l_

.

( Ask Patient to wait for quesﬁnnnaires_ }

I

Doctor submits
questionnaire,
prescription or

remarks l
~

Ve ~
- / ™~
Dl ~

[Send Patient’s answers and comment [ Refash the page periodically with fime |

. - . it passes
LRecen.e ard display on Patiert's screej Doctors online’

time

1 "\ |

Doctor completes
the visit

| Inform the Patiert
[

{ Pray tgaﬁeﬂ

Figure 5.15 Traces for Wait on Queue

-
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5.1.16 Search Doctor

)

I

Esplay doctor search form

[ Load dynamic lists j
- !
- ‘ Accept & Cﬁeck sgarch criteria} ~
' I
: f

/

!
'‘numeric’ fields do
not comply

[ Run search on given criteria J )
!
: . . |

Inform the user

Display doctors' list Patient clicks
“““““ on name

I
|
I
I

<<yse>>

|
_ ( Gel Appointment:Display doctor's info J
{ .

Figure 5.12 Traces for Search Doctor
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5.1.17 Search Service Provider

©

4

Display senvce provider search form \

J

Y

[ Load dynamic lists 1

\!/
Accept & Check search criteria J

- V :
( .Run search on given criteria 1
- J
. . v
user clicks on Display senice providers' list
web site link © | . )
N
! ' |
’ |
| L
L user clicks on senice -

Open in browser providers name, or
. searches by name

|
'
t
Show complete senice detail

.

Figure 5.17 Traces for Search Service Provider
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.

5.1.18 Login as Service Provider

o

l

[ Greet the Sendce ProviderJ

/
[ Display senices’ details -

|
—

Figure 5.12 Traces for Login Procedure Specific to Service Provider

5.2 Sequence Diagrams’

A sequence diagram représents the expanded form of use cases as a sequence
of exchangla of messages and paraLmeters between different objects or elements, within
the system. This way one can easily comprehend how different objects of the
application coordinate among themselves while camying out different functions, and
in what sequence the tasks are performed to attain success. It describes the system in
more technical and i}npleméntal terms. Following is each use case <<tracing>> its

corresponding sequence diagram.
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5.2.1 Display Urdu Text

X

 Web Sener ,_c_ogg_met__e]

: Sysiem

]
1: Send {ons-byte enco!ded dala)

l
[
.

1
: gleﬂ
!
l
[
|
|
|
l
|
|
I
|
|
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gy m— by e - o —am — - —— — —

6 ascii siring fength* Gln.e Unlcode Value

"
!

I
l'J
l

|

)

!

!

!
Z: Retriewe €

g

nglish-Urdu ASCIl encoded data)
oy

/ll’J'
|

3 Com?osed-slruclured dynamic _sze.b page

|

“
]

| 4: Raum {client-side script)

Pl

5: Undu fext = Decode (ACSH string : retum Unicode string)

Qj I

|
!
!
[
|

T: Echo Urdu text)
g

8: Display (Urdu text, Unicode

|
I

XX

 :WebBrowser  Genefal User

supported font)

!
|
!

Figure 5.13 Sequence Diagram for Displaying Urdu Text

Telemedicine with Urdu Support

82



Chapter 3 _ Algorithun Design

5.2.2 Input Urdu Text

S 2

< Keyboard LSystem Web Browser  General User

]
1: Type (input chalac{er}

2: ASCll character

) !
I J
! I
| I l
T
| U
. 3 Urdu character :=: Get (ACS char: return Unicede char) '
4 !
I : . |
4; Chelck Keyboard type | |
e |
J ! |
! I
l
l
r|
~ 1

Y Gn.e (English-Urdu character}

6: English-Urdu characte

I
U g
!
|
|
|
|
|

|
I
}
I
!
!
|
|
|
|
l
!
1
}
i

7. Display (English-Urdu character, Umcode supported ont)

——C

Figure 5.14 Sequence Diagram for Input Urdu and English Text
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M []
3 form. lengw'[rr: field salue = Get ffom feldindex : return form feld salue)
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I
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5.2.3 Send Form Data
xR
: Gereral User 2 Web Browser ~Code Plate ~System »Web Servet

0 | | | |
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I
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Figure 5.15 Sequence Diagram for Sending Data of Web Forms
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5.2.4 Receive Form Data

2 5

:Web Sener Web Browser

- System |} | _.CodePlate
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Figure 5,15 Sequence Diagram for Receiving Web Form Data
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5.2.5 Common Procedure of'Signup

X

- General User

: System

- 1; Click Signup Link. (User type)

Y

——

2 Ex:la'mine {User type)

3: [sign up =1 Dactor] Open (<<trace>> Signup as Doctgr):_

R —

- 4 [sign up = Patient} Open (<<trace>> Signup as PatientJ)
L

: )

5: [sign up = Senice Provider] Open (<<trace>> Signup.as Senvice Provider)

e

7

-—L;

6: Check for Match {User ID)

<

}

|

i

|

1 . ,

; 7: (match = false] Process Store (User data)
J

I .

i

8: [match = true] Inform Provide (ID form)

' I
-
|

_ Figure 5.16 Sequence Diagram for Common Sigup Procedure
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5.2.6'Signﬁp as Doctor

X

: Doctor

. System

'4: Request (signup form, usertype = Doctor) :

|
U, 2 Loéd Dynamic List
[E]< 3: Display (input elements, Urdu-English} <—__—_]
-
| 4: Choose {list item) T
o
5: Load Dynamic List (list item)
T
L I
1

6. Submit (name, id, password, Doctor data®)

7: Add (Doctor data element)

L & Save Show (submitted data)

————
A YT

Figure 5,17 Sequence Diagram for ﬁcctor Specific Signup Procedure
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5.2.7 Signup as Patient
. Patient ~System

1 t
1 Requef.t {signup fomn, user-type = Patient, language = {Urdu.?nglish})
- S L

! 2 Load Dynamic List

3 Displ%y {input elements, laﬁguage = {Urdu, English})
. s

' 4 Choose (list item) T
-
5: Load Dynamic List (list item)
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L [
{ 6: Submit (name, id, password, Patiert data®) |
7: Add (Patient data element) LJ
1
8: Sawe Show (submitted data, language) >Q
> \

—— e
{7

Figure 5.18 Sequence Diagram for Patient Specific Signup Procedure
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5.2.8 Signup as Service Provider _

O
A

: Sendge Prov der

: System

1: Request (signup form, user—type Semce Provider) :

I
UI z l,oéd Dynamic List
|3: : Display (geneml input elements, Urdu-English) :

w

4: Load Dynamic List, multi-select = true
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. 5: Display (senice input elements, Urdu-English, multi-select = true)
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_.“{%\'

-
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( Y

'

7: Load Dynamic List (list item, multi-select = tnie)

!

l
|

1 I
8: Submit (name, id, password, Senice Provider data®, mulli~s§j_eLct= true)

-1

9: Add (Senice Provider data element, multi-select = lrue)

=y 1

10; Save Show (submitted data) /LII

I

i

| . |
| ' |
I |

. Figure 5.19 Sequence Diagram for Service-Provider Specific Signup Procedure
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5.2.9 Common Login Procedure

X
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; System

1: Submit {ID, Password, User type)

I
g
l
|

2: Examine (User type)

—

3. Authenticate (ID, Password)

i
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I
!
{
|
|
|
!
|
i
[
{
!
]
i 5: {legin = Docter] Open {Login as Doctor)

\

Y

: [login = Patient) Open (Login as Patient)

- login = Senice Provider] Open (Login as Senvce Provder)

R

I , .
| 8 [match-found = faise] lnform Provide {iD-Password form)

\

——— — [

Figure 5.20 Sequence Diagram for Login Procedure Common to All Users
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5.2.10 Login as Doctor
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1: Grest ( : Doctor) "
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| - - |
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A

=~ ]
b " : ‘
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|
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1
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N
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Figure 5.21 Sequence Diagram for Doctor Specific Login Procedure
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5.2.11 Investigate the Patient
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Figure 5.22 Sequence Diagram for Patient Investigation Procedure
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5.2.12 Design Questionnaire
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B
| l-r
I 12: Done_Exit |

13; <<use>> Self Design Questionnaire; Step 3

o

f

!
L
1
'
i
i
i
i
i
| !

!
I
i
|
!

Figure 5.23 Sequenée Diagram for Questionnaire Design Procedure
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5.2.13 Login as Patient

: Patient

: System

N

1: Greet (: 'Palient, language = {English, Urdu}) |

{;

2: indicator ;= Indicate Apntmnt Status ({cument,missed,of_future))

N pisplay (: Appbirtment'—:vdoctdr_name,date,h'me, indicator) :—'

M

‘ ]
{
4; indicator ;= Indicate PnousVst Status ({pending))

5: Display { : PreviousVisit*->doctor_name,date, time, indicator) Z’

[

6: Click ( : Appointment, : Apntmnt->Status = current) |

o |

o L — — — e [T} - — —

7. <<trace>> Wait in Queue

PR

: |
| ) 8: Click ( : Previous Visit) |

o
-

g { L,ncling=true] Expand Show ( : Questionnaire®™>form, doctor prescription, {;:t_l_cmnt}, {rmrk})

< : i
10: [pe‘nding;false] Expand Show ( : Questionnaire*->report, doctor prescription, |{pt_cmnt}, {mmik))
P

Figure 5.24 Seq'uence Diagram for Patient Specific Login Procedure
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5.2.14 Get Appointment

; Patient ~System

! !
|1: Click Link (choice = {search by specialization, give name})|

"

2: ([choice = search by specialization} <<lrace>> Search Doctor)
[P

hoice = give name] Dié.p[ay {doctor info (name’), appointmeT date form)

2

3

pamy
©

.

" 4 Select { : Appointment->date) |

e
-

T

5: Calc Allocats (other patients-: Appointment®, doctor onfine tima, : retum: Appaintment->time)

]

6: Display (; Aprtmnt->date, : Patients Queue->name*,apntrmnt time-slot”, : Patient-> : Apntmat)
[ A

7: {{suit = false, : Aprimnt->time > : Doctar->orfine-time}] Self. Get Appointment: Step 4

8: Change Cosultancy (: Doclor}. ® |

T
9. <ctrace>> Self. Get Appointmert

<]

—_———

— e — — — [

Figure 5.25 Sequence Procedure of Getting Appointment

-
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5.2.15 Wait in Queue
: Pafient ] ~System : Doctor
- : - ] i
1; Display ( : Doctor, today, name*, appointment time®, status™, : retum Patients Queue)

o

2: Change (status = ‘walling’}

N

L

-
/

3: Highlight{ : Patient-> ; Appointment}

N

J

4 <<use>> Investigate the Patient:
i

r

) e e corn e e e — t—

tep 2,3

4

T o, W
A .

\

5: Change (status = ‘being examined)

7: Alert (wait for Doctor questionnaires’)

-

B; <<use>> Investigate the Patient: Step 5

a: <<Displ§y>>

8: Ccmm]'micate (- Questionnaire®, : Patient)

Ry N

e

- Respond ([ : Questionnaire-answer”, comment), : Docton)
g

13: <<Display>»

-

11: <<Display>>

_~ 12 Diagnose ({: test-Questionraire, prescription, {remark)), ; Patient)

15: Alert (Get well scon)

b e = =) — —-
A

N

-
14: Complele (: Vistt, : Patient)

16: Change (status = ‘onfline’)

N

!

T
!
1
l
l

.
l
|
!

Figure 5.26 Sequence Diagram for Patient Waiting in Queue
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5.2.16 Search Doctor

X

X

: General User

: System

: Patieni

]
2 Search Link (: Doctor, spcialfation-dses ctgry)
- .

1 Search'Lin:k { : Doclor, speiatzation-dses clgry) !

|

g

i
3: Load Dyramic List
] k

I

1
40}5

>

p!ay {search form, chosen language

\

{Urdu, English})
5: Display (searchbrm pre-speclﬁed {anguage = {Urdu,English})
o

]

l
|
!

6: Choase (list item)

- — —

7. Choose (st item)

b — — — 2

8: Load D,mémic List (list item)

el
<
2]

: Load Dynarmic List (list itemﬁ

U)-——-] T e e —

10: Submit ( : Search Cmenaospcaa!zahon-;!

~ L

ses cigry,courtry, {city, meecmed} fea limit)

11: Subtmt( Search Citeria->speialzation-dses ctgry,country, {city, Lnspecnﬁed} fee limit)

-

13

e Qe e — — [T

N

14: Dcs;ﬂa

I .
12; Search ( : Seafch Criteria)

splay { : Doctor*->education, aﬁllatlon expenence)

)

1
i
i
|
|
Lely]
1

y ( : Doctor*->education, afiliatio

]

.expenence)

1
15: Allow (Click Link {‘dec*ﬂr rame’), <<use>> Ge! Appointment: Step3)

TTTTTTTTTY

L

7
E

Figure 5.27 Sequence Diagram for Searching a Doctor
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5.2.17 Search Service Provider

X

) :8
: General User ~System

[}
1: Search Link {: Senice Provider, senice’-categorie'ﬁu:cl‘)

|
ﬂ I -
| ) 2 Lo?d Dynamic List
l 3; Display (search form, chosen lapguage = {Urdu,English}) PZ’
i) | |
- | 4; Choose (list item) U
| ' >
5: Load Dynamic List (list item) ;
!_
i ! )
' 6: Subm:it (: Search Criteria->senice-calegoﬁe-prodmt.comtry,{city,mspeclﬁ\e;:l}, {sub area,unspecifed}))
' {
| 7:Search(: éeamh Criteria)
L 8: Display ( : Senvice Provider->name,address website) ; ﬂ:——-——!
| g Click Link (sendce provider name) o
R ey
10: Show ( : Senvice Prmider->reacbhint.service—product',senrice_de!aii')
i 11: Click Link (website) ’ T
12; Open {(website)
- ‘ - ) : T
a ,13: [choice =give name] <<use>> Seif. Search Sendce Provider: Step 10

l T
! !
| [
| |

. Figure 5.28 Sequence Diagram for Searching Service Provider

P
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5.2.18 Login as Service Provider

X

- Senice Provider

1: Grest ( : Senice Provider) |

L3 —
A
—— 3

' 1
ization_detail*, <reach-hint,senice-product®, senice_detail*>)

- ) — — —
3

2: Display {org

SR—
A

)

Figure 5.29 Sequence Diagram for Service-Provider Specific Login Procedure

5.3 Physical Model for Database

The physical model for database of the application under discussion is
presented in pictorial form. Details of attributes of each table are visible. Similarly
indication of primary,. fore‘ign, and composite key are shown pictorially. Some
important info;ination like whether an attribute can be left NULL or not, are also

included in the diagrmn. The diagram being very large is spread over many continous

pages.
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" Daclors Patients
Doclars & Urduls: VARCHARD5) NOT NULL FX)
& Urild VARCHAREEINOTNULL _ | 5 J & ig: VARCHAR2GE) NOT ML K RE
EngName: VARCHAR(E0) NOT NULL
UrcuName: YARCRARZES) NOTNULL - e
UrduPasswd: VARCHARD(3S) NOT NULL Z5
EngCountry: SMALLINT(3) NULL B & 1t VARCHAR(35) NOT NULL
EngCity: VARCHARZE) NLLL Aoriels Assocalin Tabe Name: VARCHARIES] NOT RULL
UrduCity: VARCHARDE6) NULL & Palieatd: VARCHAR2(3) NOT NULL | Sasss: VARCHARD(E) NOT NULL
EngSpetiaization: VARCHARZ(ED) NULL |1 & Drid: VARCHARREE) NOTNUIL | Country: SMALLINTS) NULL
lélrduESpen!ahzahgi %/EAECTW NULL §{ & AprtmatDiTm: DATE NOT NULL City: VARCRARYES) NULL
MGCKpenence: -2YE Qstionrdd: VARCHARDQODy NULL  { StrtAdrs: VARCHARZ(7S) NULL
EngEdu_ca.!mn: VARCHARIX0) NULL Ansff: L'ONG RAW N&f) Prsion: VARCHAR?(S5) NULL
EngAfRliation; YARCHARZ(B0) NULL L Rigion: VARCHAR2(3) NULL
UrduASiaton. VARCHARZES) NULL Prscption: LONG RAWNULL o
' EngRmrks: VARCHAR(Z00) NULL [ Gnér: CHART) NULL

. EngFromTime: DATE->time NULL
EngloTime; DATE->time NULL
EngAvgTime: DATE->time NULL
ErgAmourt: NUMBER($) NULL
EngUnit; VARCHARZ(5) NULL

Posdasses

Specizlizations

PatientCrant: YARCHARZ(205) NULL
Otd: CHAR[!) default W NOT NULL

— — —— — ——— — — ——

Units

DtofBith: DATE NULL
lany; VARCHARR({) NULL

Status: CHAR(1) default T KOT NULL

EngSpecialization: VARCHAR2(S0) NULL
UrduSpecialization: VARCHARIES) NULL

DseseClyre

SpecializationNo: SMALLNT(Z) defautt 98 NULL

Qstion

" EngUni: VARCHARZ(2) NOT NULL
UnitNo: SMALLINT() defaslt 93 NOT NULL
g S R S |

*

€ OstionSerNo: NUMBER(4) NOT NULL

(@ DseseCigySert: SMALNT NOTNULL )

Urdubitp!C

EngDseseClgry: VARCHAR{EG) NOT NULL
DsesaCigryNo: SMALLINT(Z) defau't 99 NOT NULL

Contgins

DseseStG

Qstionr

EngQstion:
UrduDstion: VARCHARZ{205) NOT NULL
EngMitp!Che: VARCHAR2(200) NULL

VARCHAR2(00) NOT NLLL

he: VARCHAR2(205) NULL

EngSnglAnswr. CHAR(1) NULL
QstionrSerNo: NUMBER(S) NOT NULL (FK)
QsticnNo: SMALLINT(3) defaut 222 NOT NULL

'*

Cunt'fins

& QstionrSert

€ DeeseShGmSento: NUMBER() NOT NULL

o: NUMBER{4) NOT NULL

EngOstionr.

DseseShGrpNa: SMALLINTG) defaut 222

.

DseseCtgrySerNo: SMALLINT() NOT NULL (FK)
EngDseseShGm: VARCHARZ(HD) NOT NULL

g T SRR SR S SRS

NOT NULL

VARCHAR2E0) NOT ML

EngQstionrDscrp: VARCHARZ00) NULL
DseseSbrpSerto: NUMBER(() NOT NULL (FK)
Qsticno: SMALLINTE] defautt 222 NOT NULL
S ————————
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L; : Ches
—— NS ol CaySerte: NUNBERT) NOTNULL
Ceuntey PT Countrylo: SMALLINTC) ROT NULL (K}
€, CountryNo: SMALLINTE) NOT NURL EngCity: VARCHARIU) NOT NULL ainadl
UrduCly: VARCHARD(ES) NOT NULL ,
EngComntry: VARCHAR2(45) NOT NULL CE[NO NUMBER@ defautt 5555 NOT NUU. Cunlklns
UrduCountry: VARCHARRED) NOT HULL R T | B
EngSubAves: VARCHARZIGT NOT NULL

UrduSubArea: VARCHARZES NOT NULL
CitySeo: NUMBER({) NOT NULL (FK

¢ ¢

EngPatientCity {UrduPatieriCiy .
(8, CiySeo: NUMBER)NOTNUL (19 }(8 CitySen: NUMBER() NOT NULL ) }
ErgCity VARCHARIGOINOTNULL || UrduCity: VARCHARIBG) NOTNULL |

CﬂyNu NUMBER(E) defaull 5555 NOT NUU. ;

CnyNn NUMEER[S] defaut % NOT NULL 5

Ma mLmks

& Flace: VARCHARZ(E) NOTNULL

SnePrdt

SrveSero: SMALLINT(Z) NOT NULL {FK)
EngName: VARCHARZE0) NOT NULL
UrdoName: VARCHARR(BS) NOT NULL

- UrduPasswd: VARCHAR(S) NOT NULL
EngCouniry: SMALUNT() NULL
EngCity. NUMBER({T} NULL
EngSubArea: VARCHARZE0) NULL
UrduSubArea VARCHARZ(E5) NULL
EngAddress: VARCHARR[0) NULL
UrduAddress: YARCHARG{7S} NULL
EngReachHint; VARCHARZFD) NULL
UrduReachHint: VARCHARZFS] MULL
EngWebSt: VARCHARR(EO) NULL
EngEmai VARCHARZET) NULL
EngSenice: SMALLINT2) NULL
ErgSneCategory: LONG RAWNULL
EngSmFruducL LONG RAW NULL

& Ut VRO 0T, . e

EngText: VARCHAR(S) NOT NULL
UrduText: YARCHAR2{B0) NOT NULL
Urt: VARCHARR(E]) NULL

Type enam [lmk 'neader} NOT NULL

Semce

Suhb.reaNn NUMBER[S] defaull 5&5&5 NOT NULL

dog

& SneSeo: srswume) NOTNL |
" EngSenice: VARCHARDEOINOTNULL &

=1 \rduSarice, VARCHARREG NOTNULL |
CMTMS Semcehln SMW@de ammm NULL |
SweCateqory | ) o

& SeCategorySeio: NUMBER) NOT NULL
EngSrcCategory: VARCHAR2(ED) NOT NULL

UrdoSrCategory VARCHARIGE)NOTNUL. § ]
SrveSerNo: SMALLINT(Z) NOT NULL (FK) Contbins
SrrcCa!egoran smmmm defau 222 uomu 0 P'
e TR e ‘
Sm:Pmduci .
& SnveProductSerNa: NUMBER(T) NOT NUEL
EngSnveProduct: VARCHART) NOT NULL
UrduSrveProduct: VARCHARZS) NOT NULL

SveCategorySertlo: NUMBER(() NOT NULL (FX)
SNchduclNEL HINBEFHS) de‘auﬂ 55555 NOT NULL
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Chapter 6 Experimentation

6. Experimentation

This chapter will present the experimentation of the designed algorithms by
implementing them in a complete web application. This will begin by first looking at
how different parts and parcels of the system are connected-and collaborate to each
other, and how different components are organized. Up to this level the experimental

application will be shown in form of component diagrams.” Subsequently, each

—————

comWrately to Ca;)m}g how these components in
themselves conform to the analysis and design theme of the system. Each component
is elaborated by giving the ‘course of events® taken from the previously conducted
research process and followed by the code that implements the developed algonithm.
Any alternative courses taken in-case of errors and user faults are described separately

for better readability.

6.1 Component Diagrams

A component diagram describes the organization and structuring of all the
system segments. This helps understanding of system by explaining the sequence
between these parts and segments -and -the flow of control among them. As the
experimental épplication'is a web based program, the component diagrafn also serves
the purpose of a site-map. Following sections present component diagrams of the

modules developed.

6.1.1 Multilingual Interface

This component is <<included>> in all other components. It provides
initialization tasks to set up the multilingual interfaces in Urdu and English, It is
implemented in three files, namely start.php, mndyrlang.php, and end.php. The Jast
file, as the name reflects, contains code to clean up the seftings done by the code.

Figure 6.1 shows the relationship between these files.
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Chajp!er ] Experim_cnmrion

slan.php .
mndydang.php

"""""""" =

aend.php

Figure 6.1 Setup Component for Multiligual Interface

6.1.2 Code Platc and Selectable Keyboard

This componenent is related to keyboard management allowing to
select a keyboard layout at run time. It is implemented in many files and it also

interacts with the code plate component for assigning character codes to the punched

key strokes. Figure 6.2 shows this system in diagrammatic form.

UnduPhintcKblayout.p

ki T

A

KyBrdP.nel.php;, - udustdsKkntayout. ghp
- - B oo .

5_ fl’ R

crantes instances of these componants
.

Backbone Code Segments far Urdu Typing and Unicode-ASCH Encoding/Owcoding L,

UrduStdKy Brd. js

= e

uUrduFPhnticKySrd. js I

srasm
= =7

Figure 6.2 Code Plate and Multiple Keyboads

UrduCodePIt. I=

6.1.3 Signup Process

~ This component includes the featuses that different types of users require for
registering themselves in the system. Sign up process of each user is according the

nature of tasks that will be performed by him / her. This nature of tasks has been
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dicussed in detail in the design process'. Requrements of each user are separately
coded in distinct files. As the data during the signup process has to be saved in the
database, hence the database management code is also introduced in this component.

Figure 6.3 shows the files and their interaction in the experimental applicatioﬁ.
\x_-—‘.—-_‘-._

P (

Fort Files B

nazata_Arial. it

PatientForm.php

: AN
N
SocPrvdiFom. php
N :
! ' ™
b !
A ' A
é SiUp 7 ShcFomm.php
. _

‘Figure 6.3 Signup of different users

6.1.4 Navigaﬁon‘and Search

Navigation in the web based systems is done by hyperlinks to the target parts
of the systems. This component groups the navigational structure into one file. It also
implements the facility to search the record of a particular doctor or service provider.

Figure 6.4 shows the involved files and the relation between them.
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Mainlinks.php SrehSnePrars php

............

SearchDrs.php /‘7 !
' - —— y
; i : $ Ds pdSne Prdr. php |

Figure 6.4 Navigation and Search Component

6.1.5 User Login Process

| Login process for each of the three types of users leads to different parts of the
system. Each part is customized according the needs of the users. More features are
implemented for a doctor because he / she has to design the investigation questions

and initiate the diagnosis process. Figure 6.5 shows the files involved and flow of data

between them.

Doctors.chp .
‘ Doctorlinks.php
- Patientinfo.php =~ E : L -
s T :
e B :
e Il :
Lo P O
% Investigation.php % Qstionrinit.php / '
— J oy
| T .
f N / EdiDrnfo.php ChngPasswd.php
/ ~ /
'd 8w vV
$ Diagnosis php % OstionrEdi php

Figure 6.5 Login of Users

6.1.6 Doctor-Patient interaction

This is the most important component in context of telemedicine. The manual
procedure of doctor attending a patient in real life is simulated on the internet with a
~ structured method of discussion. Figure 6.6 shows the files that implement this

algorithm and their interation with each other.
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3 Patients.php PatientLinks.php

%w&:nm.p&p e — ~ I

SeactDr.php |K— 7
% -
$ GelAprimnk.php

T
¥
% CrimnApntmit.phe J

Figure 6.6 Doctor — Pafient Interaction

6.2 Code Description

This section describes the above components in a format that cros;-references
the “Typical Colrse of Events’ and ‘Altemative Courses’ of each Use-Case from
system’s 'perspéctive. It provides the code written for implementation of the
developed algorithms. One code segment may implement more than one Use-Case

and one Use-Case may be irﬁplememed by more than one code segments.

6.2.1 Display Urdu Text

Tt is implemented in the files “code.js” and “UrduCodePlt.js”. The following
code handles the typical course of events including retrieve the English-Urdu ASCII
encoded data from the database and system files, then composes and structures a

dynamic web page contzining required user interface elements.

if($_GET["lang"]=="Eng") {
$langsict="Display the page m‘“
$maintext =
"<p align=center><font $hsize color=$hcir><i>Welcome<fi><br>",
“<font $sblisize>to</font><br>".
“<font color=§sbhclr><b>e-Health in Urdu, com</b><ffont></font></p>".
"<p align=§dir2><font $sbhsz2 co!or‘$sbhclr>How are you feeling .
today?</font></p>";
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$texts = array("Visit as", "Patient” ,"Doctor" ,"Service Provider", //0,1,2,3
*LoginlD", “Password", "Go", “New Users”, "SIGN UP" Jfont" ); /14,5,6,7,8,9

" }else { $style="%ustyle", $Iangslct-"-u<Kg43Q|(Bl h(SQa(754N" 1"

Smaintext= |
"~g<p align=center><font $hsize color=$hclr><i>~u;OA{/M<Q<~e</i><br>",

"<fant color=$sbhcir><b>~u5>JP~e-~uB:7{4><OMQf~e</b></font><br>".
"<font $sbhsize>u >~e</font><font></p>'.
"~e<p align=$dir2><font $sbhsz2 color*$sbhclr>~u!9(l‘ KP{DSQF7(KQ@P(hi-
~e<br><br>",
"<blockquote>(~uT7O{KQ4+({K>{Li{edk~e!)</blockquote></font></p>";

Stexts = array("~u<O>h(~uKQ8Q3i{EDO>",

“~uM>QC" "~ubdK_>","~u;<M7(|>4hM{KVNWN<h", //0,1,2,3
"~y<d:Lh{AN4; 7", "~ueV?U>{LIE" "~u943Q0",
"~UN3I(4@7FMAL(KVNWN<edN","~uAMOLQX7(K>Qf", /4,5,6,7,8
*~ulON"); /9

} .
<font face="$face"><p dir=%dir align=$dir2>$startdelim$texts[9]$enddelim <select
name="S!ctFont" size="1" dir="itr"

OnChange="KyBrdPanel.fontvalue=S!ctFont.options[SlctFont.selectedIndex)]. text;location.rel
oad()">
<option>NaZaFa Arial<option>MaZaFa Courier New<option selected>NaZaFa Urdu
Font</select>

<seript>ValueSetter( SletF ont,"$font")<fscript></p>
$startdelim$maintext$enddelim</font>

_ Given below is the code that converts each one-byte data string into Urdu Unicode

.text using the Code Plate which consists of Unicode values’ map, and echoes it to the

Browser.

“function DitextVal,wr)

‘EscpChar="",
for(j=0;j < textVal.length;j++)

if(textVal, substr(j,2)==codePlate[0])
{ EscpChar=codePlate[0]; j+=2;} // Two escpchars sklpped
else if(textVal.substr(j,2)=="-e")
{ EscpChar="-g" j+=2;} / This is more efficient than using ‘continue’
slice1=textVal.slice{0,);
- slice2=textVal.slice{j+1);
if(EscpChar==codePlate[0])
: - textVal=slice1+String.fromCharCode(codePlate[textVal. charCodeAt
(iNyslice2;
else if(EscpChar=="~¢") '
textVal=slice1+textVal.charAt(j)+slice2;

}
textVal=textVal.replace(new RegExp{codePlate[0]+"|~€","g"),"};
rf(typeof(wr}“"undef ined") documerit.write(textVal); I'return textVal,*/

'UrduCodePlt is™ .
var urdy = new Array{~u’, '9,0,0,0,0,0,0,0,0,0, 0,0,0,0,0,0,0,0,0,0, 0000000000
0,0,0,0, 000 0,0,32,46,1524,1548,1563,1567,1569,1570,1571,1572,1573,1574,1575,1576,15
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77.1578,1579,1580,1581,1582,1583, 1584, 1585,1586, 1587, 1588,1589,1590,1591,
1592,1593,1594,1600,1601,1602, 1603, 1604, 1605, 16086,1608, 1609,1610,1611,
1612,1613,1614,1615,16 16,1617, 1618,1642, 1643, 1643,5,1645,1648,1657,1662,1670,1
672,1681.‘]688.1711,1722.1726,1729, 1746,1747,1748,1764,1776 1777 1778,1779,
1780,1781,1782,1783,1784,1785,8216,8217,8219,9679,65275),

codePlate=urduy; : -

The alternative course of events includes when One-Byte character not found in the

code plate; Abort the operation is code as.

else if{textVal.substr(j,2)=="~¢"} ’
{ EscpChar='~e", j+=2;} /f This is more efficient than using 'continue’

6.2.2 Input Urdu Text

It is implemented in the files “codejs”, “KyBrdPanel.php”,
“UrduStdKyBrd.js”, and “UrduPhntcKyBrd.js”. The code -given below handles the
typical course of events that converts input charactérs into non-English Unicode
character based on selected keyboard layout and Urdu-English typing choice.

‘Keyboard” is a Unicode values’ pattern in 2 keyboard format.

function WriteUrdu()

if (KyBrdPanel.chkbxWrEng.checked) .retur;-n;
UrduCode = keyBoard[event keyCode];
event.keyCode = arabCode ? UrduCode:event keyCode,

}

Following code is implemented tn '“KyérdPanel.php”:

echo <<< Page
<form method="POST" name="KyBrdPanel">»
<table border="0" width="100%">
<tr>
<td width="10%" bgcolor="#FFFF 00" ><p><i><b><u>Keyboards</u></b><fi>:-
<td width="20%" bgcolor="#33CCFF'><p><inptt fype="radio” name="rdoKyBrd"
value="UrduStd" checked
onClick="keyBoard=UrduStd"><b>Urdu Standard<ftd>
<td width="20%" bgcolor="#33CCFF"><p><input type="radic" name="rdoKyBrd"
~ value="UrduPhntc" onClick="keyBoard=UrduPhnic"><b>Urdu Phonetic<td:>
<td width="10%" align="center" bgcolor="#F0000"><p><input type="button"
value="Display" name="81" onClick="for{i=0;i<KyBrdPanel.rdoKyBrd.length;i++} if(
KyBrdPanel,rdoKyBrd|i].checked==true)
window.open{"$prextn/images/ '+ rdoKyBrd[i).value +"KbLayout.php",
™ “toolbar=0,status=0 resizable=1,s5crolibars=0"); ></ftd>
<td width="40%" align="lef" bgcolor="#FFCCE&">
<input type="checkbax" hame="chkbxWrEng" value="WrEng"> <b>Nomal<ftd>
<ftr> :
<fable> . ‘ ] . : .
<input type="hidden" name="pageld"><input type="hidden" name="y_cordn"><input
type=hidden name="hmpglang"> : )
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<jnput type=hidden name="font" value="$_COOKIE[font]">
<florm> .

“UrduStdKyBrd.js"
var UrduStd = newArray(OOODDDODOODO000000000000000000

00,0, ,1600,0,1574,1640,0,46,0,0,1612,1570,1548, 1571,1748,1618,
1776, 1?77 1778, 1779,1780,1781,1782,1783,1784,1785,0,1563,1616,1572,1614,
1567, 1643,1764,0,1579,1672, (, 0 1594,1581,1648,1590, 1582 0,1573,1722,
1577,1615,1515, 1681,1589,1657,8216,1592, 0 688 0,1584,0,0,0,0,1617,1613,1375,
1576, 1670,1583,1593, 1601,1711,1726,1609,1580, 1603,1604, 1605,1606,
1729,1662, 1602, 1585 1587, 1578 1569,1591,1608, 1588, 1745 1586
8216,0,8217,1611);

keyanrd-UrduStd

*UrduPhnteKyBrd.js"

var UrduPhntc = newArray(OOOOO00000000000000000000000000
0,0, 0,1524,0,0,0,0,1612,0,0,0,0,1548,0,0,0,1776,1777,1778,1779,1780,1781,1782,
1783, 1784 1785 0 1563,16186, 0 1614,1567,0,1570,1613,1579,1672,1645, 1688 1594,
1581, 1609,9679, 1582 65275,1642,1606,1577,0,1611,1681,1588,1657,0,1592,
1572,1590,1747, 1584,1617,1615,0,0,1600,0, 1575 1576, 1670 15683, 1593 1601,1711,

" 1729,1610,1580,1603, 1604,1605, 1722 1726,1662,1602,1585,1587,1578, 1569, 1591

1608,1589,1746,1586,0,16 18, 1648 ,8218);.

keyBoard=UrduPhnts;

The Alternative Courses of events that perform corresponding key maich in the

keyboard is nulf or absent then retum the character as it is.

event keyCode = arabCode ? arabCode:event keyCode;

6.2.3 Send Form Data

It is implemented in the files “codejs” and “UrduCodePlt.js". The following code
handles the typical course of events to Scan through all the form fields retrieving each

one’s value tactfully, while simply passing on the ‘pure’ English vaiues.

function ConvedCode(PhoneyForm)

for(l-o i< PhoneyForm length;i++) {
texiVal=ValueReiriever(PhoneyForm(i}, PhcreyForm);
if(PhoneyForm(i] name.substr(0,3))="Eng’) textVal=C(textVal),
HidForm{i} value=textval,

}

} "
function ValueRetrigver{field form)

switch (field.type) { ./ Convert multiple line textarea string to single, for server variable
case ‘textarea return field.vafue.reptace( new RegExp{"\iin","g"),'<br>"),
case Yext’: case ‘password’; case hiddenr' return field.value;
case 'select-one",
return field.options{fie/d.setectedindex]. value?
. field.options{field selectedindex].value:
" field . options{fieid. setededfndex] text;
case 'select-multiple’: .
vals=""; for{j=0;j < field.length;j++)
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if (field.options{j]. selected==true) {
vals+=(field.options{j].value?field. ophonsm value:field.options[j].text)+"#"; }
return vals;

case 'radlo radioVal="; for{k=i:k < form.length;k++) if(form[k].name==field.name)
{ iffform[K).checked==true) radioVal=form{k].value; |-[< } eise break;
return radioVal,

case 'checkbox" return field.checked ?ield.value:™;

default: return ™

The part that converts each English-Urdu Unicode data string into a single-byte
encoded ASCIH data string character by character, utilizing an efficient Code Plate

search mechanism in the process.

function C(textVal)

prevEscpChar="",
for{j=0;j < textVal length;j++) {
slice1=textVal.slice(0,j);
slice2=textVal.slice(j+1);
textVal=slice1+GetChar( textVal.charCodeAl(j] j+slice2;

return textVal;

function GetChar{charCode})

{ .
iffcharCode>255 §| charCode==32| charCode==46) return
TheChar{String.fromCharCode(SearchBinary(charCode)),cadePlate[0]);
return TheChar(String.fromCharCode(charCodej},'~¢');

|
function TheChar(Char,EscpChar)

{ . .
if(prevEscpChar==EscpChar}  return Char,
efse {
prevEscpChar=EscpChar; j+=2;
) return EscpChar+Char;, // start index for slice1
1 } )
function SearchBinary({charCode)
{
low1=1, high1=codePlate. length/2-1, mid=parselnt{high1+1);
if{charCode < codePlate[mid]) // Most likely typed letters lie in first half
wh:le(law1 <=high1) {
mid1=parselnt{(low1+high1 )12)
if(charCode>codePlatelmid1]) low1=mid1+1;
else if{charCode < codePlatemidi)) high1=mid1-1;
else return mid1; Jf (*'==" should be in last as rare chance)
} .
low2=mid+1 highz=codePlate length-1; :
while{low2<=high2){mid2=parselnt((low2+high2)/2},
if(charCode < codePlate[mid2]) high2=mid2-1,
else |f(charCode>codeP|'ate[mrd2}) lovw2=pmid2+1;
else return mid2;} .
retutr mid; // of second one!
} .
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6.2.4 Recéive Form Data

It is implemented in the files “Keybrdpanel.php”, “code js” and “UrduCodePltjs”.
The following code handles the typtcal course of events that recelves the form’s data

as a form-name sequenced structure.

echo '<script>Post=new Array(}",
reset ($_POSTY);
while (list {$key, Sval) = each (8_POST))
echo <<< FillArray
Post["Skey"|="$val",
FillArray,
echo "</script>"

The part that retrieves each of the form field’s received Eng]is'h-Urdu encoded ASCII

data from the form-name sequenced structure, by iteraﬁng through the form field

names correspondingly.

function ConvertBack{PhoneyForm)

for(i=0;i < PhoneyForm.lengtnii++) {
textVal=P ost{[PhoneyF orm[il.name};
if(typeof{textValj=="undefined") continue,
if{PhoneyFormlil.name.substr(0,3)!="Eng’) textVal=D(textVal,0};
ValueSetter(PhoneyFormfi] textVal); /#/ Resetting the Phoney form

Following piece of program decodes each data string to a Unicode daa value,
partially <<using>> Display Urdu Text: Step4 real use case with an expectedly
included difference of ‘returning’ the converted back value, while keeping the ‘pure’

English values intact.

function D{textVal wr)

_EscpChar=",
foru =0;j < textVal.length j++)

ifftextVal.substr(j, 2)==codePiate[0})
{ EscpChar=codePlate]0); j+=2;} // Two escpchars skipped
else if{textVal.substr(j,2)=="-¢")
A EscpChar="~e"; j+=2} I This is more efficient than using ‘continue’
slice1=textVal.slice(0,j);
slice2=textVal.slice(j+1);
if(EscpChar==codePlate[0]}

text\!al-shce1+stnng fromCharCode(codePlate{textVai charCodeAt{_,)]ﬁshceZ
else if[EscpChar=="~¢")
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‘textVal=slice 1+textVal.charAl{j)#slice2;

} ~
textVal=textVal.repiace(new RegExp{codePlate{l]+"|~" "g"},")
Pif{typeof(wr)=="undefined’ )document write(textVal),*/ “return textVaf;

This code passes through all of the Browser’s form fields and assigns the Unicode

values to their respective form fields tactfully.

- ValueSetter{PhoneyForm[il,textVal); // Resetting the Phoney form
}

} N
function ValueSetter(field, val}

switch (field type) {
case textarea’ val=val.replace( new RegExp("<br>","g"),\r\n'}; // back2newline
case text: case 'password’: case ‘hidden': field value=val; break;
case 'select-one’. for(j=0;j < tield.length;j++} if(ﬁe!d.optionsij]‘value‘—':val It
field options[j}.text==val} field.options(j} selected=true; break;
case ‘select-multiple’: vals=val.split("#"), for(j=0;j < vals.length-1;j++) for(k~0 k<
field.length;k++)
if(vals{jl==fieid.options[k]. value || vals{jj==field. aptionsik] text)
{ field.options[k].selected=true; break; }
. break:
case Tadio” case ‘checkbox’ if{field.value==val) fietd.click(), break

The alternative course of events activates when the retreved value is null or not
defined on first loading. Skip the remaining steps for it

textVal= Po'st[PﬁoneyForrn{il'nai'ne}‘
if{typeof(textval}l=="undefined"} continue;

6.2.5 Signup of Users

Tt is implemented in the files “home.php™” and “signup.php™. The code given
in this section handles the typical course of events that examines User type and opens
respective signup page:

Ca signing ﬁp as a Doctor, initiate Signup as Doctor.

b. Ifsigning up as a Patient, initiate Signup as Patient.

c. Ifsigning up as a Service Provider, initiate Signup as Service Provider.

sgnuplnks = new
Array("signup/PatientForm. php®, "signugy DIrF orm. php”, "signup/SrvcPrvdrForm:. php L
i=0; usrtyp=ValueRetriever{UsrTypForm{i],UsrTypFoarmy,
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else Inktyp. href=sgnupinks{usdyp),

Following code Stores the su_i:mitted data temporarily while checking database for a

match with the User’s chosen ID.

<form method="POST" action="" name="HtdForm">
<input type="hidden" name="Urduld"><input type="hidden" name="filler">
<input type="hidden" name="EngName" value="$. POST{EngName]">
<input type="hidden" name="UrduName" value="§_POST[UrduName|">
<input type="hidden" name="UrduPasswd" value="$_POST[UrduPasswd}">
<input type="hidden" name="EngCountry" value="$_POST[ErgCountry]">
<fform>
switch ($_GET["User"]) {
case 'Doctor:
mysqgl_query[ "Insert Doctors values.
{$_POSTIEngName},'s_POST[UrduName],'s_POST[Urduld],
password('s_POST{UrduPasswd]), $ F‘OST[EngCountry] a7
iffmysqgl_errnol)==1062) echo <<< Page
$script
The Id you choosed aiready exists. Kindly modify your DoctoriD.
else { echo "Welcome Doctor <font $sbhsize
color=8sbhclr>$_POST[EngName]</font>, ".
"<font $sbhsize
color=$sbhcli>$staridelim$_POST{UrduName]$enddelim<Honte<pr>"
} break;

This is the piece of code that feeds User's data to database after doing necessary

processing,

swifch (5_GETT User']} {
case Doctor’; mysql_query( "Insert Doctors values
. ($_POST[EngName]'s_POST[UrduName],'$_POST{Urduld],
password('$ _POST{UrduPasswdl), $_POST[EngCouniry],
'$_POST[EngCity], 'S_POSTIUrduCity],
‘$_POST|EngSpedialization],'s_POST[UrduSpecialization|,$ POST[EngExp
erience),'$_POST[EngEducation],
'$_FOSTIEngAffiliation], "5_POST[UrduAffiliation],
'$_FPOST[EngFromtir]:$_POST[EngFromMinT,
$_PQOST[EngToHr:$_POST[EngToMin},'$ POST[EngAnglmeHr]$ POST[
EngAvgTimeMin], $_POST[EngAmount], '§_POSTIEngUnit]) ")
case 'Patient” if($_POST[langl=="Eng’) {
echo "<script>for(i=0;i<KyBrdPanel length;i++}
KyBrdPanel[i].disabled=true; </script>",
mysqi_qguery{ "Insert Patients values
('$_POST[EngName],'s_POST[Urdulid],
password('$_PCST{UrduPasswd]}, $_POST[EngCountry),

" '$_POSTIEngCity]', '$_POSTIEngStrtAdrs],’
$_POSTIEngPrision],'s_POST[EngRlgion], '$_POST[EngGndry',
's_POSTIEngYear)-$_POST[EngMonth]-5_FOST[EngDayf],
'$_POST{lang}, 0",

}else if{$_GET["lang")=="Urdw’) {
mysql_query{ "Insert Patients values
('5_POST[UrduName],'$_POST[Urduld],
password('$_POST[UrduPasswd]),
: §_POST[EngCountry],'$s_POST[UrduCity]’,'$ POST[UrduStrtAdrs]
.- '$_-POST{UrduPrision], '$_POST{UrduRlgion], 'S_POST[EngGndrY,
'$_POSTIEngYear}-$_POST[EngMonth-$_POST{EngDay],
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‘5. POST{lang], 'O ")
case 'SrvePrvar  mysqgl_query( "Insert SrvcPrvdrs values ($_POSTIEngNamef,
‘$_POST[UrduNamef, *$_POST{Urduidy,
password(s POST[UrduPasswdl), § POST[EngCountry] $_POST[EngCity},
$_POST[EngSubArea, '$_POST[UrduSubAreal, '$_POST[EngAddressy,
$_POST[WiduAddress], 5 _POST[EngReachHint],
's_POST[UrduReachHint}, '$_POST[EngWebstt, '$_POSTIEngEmail],
$_POST{EngService), '$_POST|EngStvcCategoryl,
'$_POST{EngSrvcProduct]) "),

Alternative course of events will be activated when the chosen User 1D already exists.
Inform and provide for the User with a form to provide another ID.

$seript -
The Id you choosed already exists. Kindly modify your DoctorlD.
<form method="POST" action="SignUp.php?User=Doctor” name="idForm" enSubmit="return
Check()">
<table border="0" width="100%" id="AutoNumber{">
<> <id width="30%">Doctor|D</td>
<td wigth="50%"><input type="text" name="Urduld" size="25" dir="rt{"
onKeyPress="Writelrdu()" style="$ustyle"></id>
<td width="20%"><input type="submit" value=" OK " name="B1"></td>
<ftr> </table> <form>
<script>ConveriBack((dForm},</script>

6.2.6 Signup as Doctor

It is implemented in the file “DrForm.php”. Code given in this section handles
the typical course of events that displavs the form containing input elements for
required information both in Urde and English, loading necessary lists’ data

dynamiéally:

<body onload="ConvertBack({SignUpForm)'>
<p align="center"><font $sbhsz2 color="$sbhclr">Please use duplicate fields to
specify your information in both English and Urdu<font></p>
<form method="POST" action="SignUp.php7User=Doctor” name="SignUpForm™
onSubmit="return Check{)">
<tabte border="0" width="75%" id="AutoNumberi">
<tr>
<id width="25%">Dottors Name<#td>
<td width="25%">Dr.<input type="text” name="EngName" size="30"></td>
<td width="25%"><input type="text" name="UrduName" size="30" dir="rtl"
onKeyPress="WriteArabic(}" style="Sustyle"><font $sbhsz2 -
face="$face">$startdeim~ubdK_>%enddelim<td>
<ftr>

© <td width="5%">City</td>
<td width="17%"><select size="1" name="EngCity"
onChange="UrduCity.options[EngCity.selectedindex]. selected=true">
Page;

$resuit=mysql_query("SELECT EngCity,UrduCity FROM Cifies where
CountryNo="§_POST{EngCountry!'". "order by CityNo");
while (Srow = mysq|_fetch_row($result)) echo”<option>8row{0]",
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echo <<<Page .
<[select><ftd> ) .
<td width="18%"><select size="1" name="UrduCity" style="$ustyle" dir="rtl"
onChange="EngCity.options[UrduCity.selectedindex].selected=true">
<script> : -
Page;
mysql_data_seek($result,0);
while {Srow = mysql_fetch_row($result}} echo "D(\"~e<option>$row] 1\').";
echo <<< Page
<seript><fselect><itd>
<td width="12%">(Not LiSted7)<Itd>
<td width="48%"><input type="text" name="EngCityAdd" size="20">
. <input type="text" name="UrduCityAdd" size="20" dir="tI"
onKeyPress="WriteArabic{})" style="3ustyle">
<input type="button" value="Add" name="B83"
onClick="Add{EngCityAdd,EngCity, UrduCityAdd, UrduCity)">
<ftd>
<fr>
<ftable>
<table border="0" wigth="100%: id="AutoNumber3">
<tr>
<td width="5%">Specialization<fd>
<td width="17%"><select size="1" name="EngSpecialization”
onChange="UrduSpecialization. optlons[EngSpec:ahzatlon selectedindex] selected=true">
<option>Select a Specialization

Page;
$regsutt=mysql_qi.1ery("SELECT EngSpecialization UrduSpecialization FROM Spediaiizations ™,
“order by SpecializationNo"},
while [Srow = mysql_fetch_row(3resuit)) echo “<option>$row{0]",
echo <<< Page
© <fselect><fid>
<td width="18%">
<select size="1" name="UrduSpecialization” style="$ustyle" dir="ri"
onChange="EngSpecialization.options{UrduSpecialization. seiectedmdex] selected=trya”>
<option>
#1582, &#1589; 8#1608; 841589, 8#1609, &#1588,8#1593; &#1576,&#172S;
§#1670; 6#1606;8#1610,&#1745;
<sctipt>
Page;

mysqi_data_seek{$resuit,0);
while ($row = mysqgl_fetch_row($result)) echo "D(\I'~e<optton>$row{1]\") "
echo <<< Page
</script><fselect></td>
<td width="5%">{Un Listed?)<ftd>
<td width="55%"><input type="tex{” name="EngSpecializationAdd" size="20">
<input type="text" name="UrduSpecializationAdd" size="20" dir="rtl"
onKeyPress="WriteArabic()" style="$ustyle">
<input type="button” valua="Add" name="84"
onClick="Add{EngSpecializationAdd, EngS pecialization,
UrduSpecializationAdd, UrduSpecialization)><itd>
<ftr>
<ftable>...
<table berder="0" width—"wO%" id="AutoNumber5">
<ir>
<td width="55%">Time slot for online consultation (your country's time in 24 Hrs. )<ltd>
<td width="45%">Fram <select size="1" name="EngFromHr.
</select> : <select size="1" name="EngFromMin"“><option selected>00...
</select> To <select size="1" name="EngToHr'>...

Telemedicine with Urdu Support 115



Chapler 6 ) Experimentation

</select>: <select size="1" name="EngToMin"><option selected>00...
<fselect><fd>
</tr>
<ftable>
<table border="0" width="100%" id="AutoNumber5_">
<tr> .
<td \wdth-"35°/n">Average Time needed for a Patient</td>
<td width="65%"><select size="1" name="EngAvgTimeHr"
onChange="if(EngAvgTimeHr.selectedindex==1} {
zOption=new Option(); zOption.text="00", zOption.selected=true;
EngAvgTimeMin.add(zOption,q); }
else If{EngAvgTimeHr.selectedindex==0) {
for (i=0;i<EngAvgTimeMin.options.tength-1.i++)
EngAvgTimeMin.opticns{il text = EngAvgTimeMin.optionsfi+1]) text;
, EngAvgTimeMin.options.length = EngAvgTimeMin.options fength-1;
}* dir="rti"> <option setected>00<option>01
</select>hr. & <select size="1" name="EngAvgTimeMin" dir="rti">
<pption>05<option selected>10 <option>15<option>20<option>25<option>30
<option>35<option>40<option>45<option>50<option>55
. </select>mins.<Ad>
<tr>
<ftable><p></p>
function ChangeCrty(AL:st Blist)

BList. optlons[ALrst selectedIndex].selected=true;
window.status="Please wait while Cities are loaded",
HidForm.action="$§PageiD.php'; ConvertCode{SignUpForm); HidForm.submit():

Part of code that submits the data in database.

<p><input type="submit" value="Submit" name="B1">

<input type="reset” value="Reset" narrie=“B2"><lp>
<form>
<form methdd="POST" action="" name=" Hlchrm >

<input type="hidden" name="EngName"><input type="hidden" name- "‘UrduName">

- <input type="nidden” name="Urduld">

<input type="hidden" name="UrduPasswd"><input type="hidden"
name="UrduCntrmPasswd">

<input type="hidden" name="EngCourtry"><input type="hidden" name="UrduCountry">

<input type="hidden" name="EngCity"><input fype="hidden” name="UrduCity">

<input type="hidden" name="EngCityAdd"><input type="hidden” name= 'UrduCttyAdd >

<input type="hidden™" name="filler'>

<input type="hidden" name="EngSpecialization"><input type="hidden"
name="UrduSpecialization"> -

<input type="hidden" name="EngSpecializationAdd"><input type="hidden"
name="UrduSpecializationAdd">

<input type="hidden" name="filler">

<input type="hidden™ name="EngExperience">

<input type="hidden" name="EngEducation"> " -

<input type="hidden" name="EngAffiliation"><input type="hidden" name="UrduAffiliation">

<input type-"hcdden“ name="EngFromHr"><input type="hidden" name="EngFromMin">

<input type="hidden", name="EngToHr><input type="hidden" name="EngToMin">

<input type-'"hidden“ name="EngAvgTimeH"><input type="hidden"
name="EngAvgTimeMin™>

<input type="hidden" name="EngAmount">

<input type="hidden" name="EngUni{"><input type="hidden"” name="EngUnitAdd">

<input type="hidden™ name="fi iler’><input type="hidden" name="fller"><input type-"'hidden
‘name="filler">
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<fform> T
HidF orm.action=SigntpForm.action; ConvertCode{SignUpForm); HidForm. submit{};

return false;

Alternative course of events is triggered when added element is empty or already

exists. Prompt to Doctor and discontinue the operation,

function Add{Engttem,Englist, Urduitem, Urdulist)

- reinseri=false;
tor(j=0; ;j<Englistlengthij++)
ifEnglist. optionslj).text.toLowerCase({}==Engitem.value tol.owerCase(} ||
Urdulist, options{jjtext==Urduitem.value) relnsert=true;
ListName=Englist. hame,substr(3,Englist.name.length),
if(ListName=="City’ && SignUpForm.EngCountry.selectedindex==0)
alert('Please Select a Country first');
else if{ Engitern, valye=="{| Urduitem.value==")
alert{"Can't add empty value to "+ ListName +"");
else if (relnsert) alert("The value already exists in "'+ ListName +"");
else {
HidForm.action="$PageiD.php?add="+ListName,
window status="Please wait while "+ ListName +" is added™
ConvertCode({SignUpForm),
HidForm.submit();

}
Page;

if{&_GET("add")!=")
switch ($_GET("add"]} {
case ‘City" mysqgl_guery( "Insert Cities (EngCity,UrduCity, CountryNo) ™.
“values ('3 POST{EngCJtyAdd] $ _POST{UrduCityAdd]’,
$_POST(EngCountryl" ¥
echo 'Post['EngCity" ]—Post{"EngCn’tyAdd T
Post{"UrduCity"}=Post{"UrduCityAdd"})"; break;
-gase "Specialization” mysql_query( "Insert Specializations
{EngSpecialization UrduSpecialization) " "values
{'$_POST]EngSpeciaiizationAdd], '$_POST{UrduSpecializationAddT)" );
echo 'Posi"EngSpecialization"|=Fost{"EngSpecializationAdd");".
"Post'UrduSpecialization"=Post]"UrduSpecializationAdd"}", break;

Another Alternative course of event is when Password, Time or ‘numeric’ fields fail

to comply. Inform the Doctor and abort submitting.

function Check()
{

for(i=0;i<SignUpForm.{ength;i++) {

if{ (SignUpForm(il.type=="text" && SignUpForm[i}.value==" &&
SignUpF onm{i}.name.substr(SignUpFormli). name.length-3,3)!="Add"} ||
{SignUpForm|i].type=="select-one” 8& SignUpForm]i).oplicns
{SignUpFom{i).selectedindex].text substr((,6) =="Select’} )

alert("The field "+ SignlUpF orm{i].name. substr(3,SignUpForm(i]. name length)
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+"is empty"), return false;

}

} -
if( SignUpForm.UrduPasswd.valuel= SignlpForm. UrduCnfrmPasswd.value)
{ alert{"Password fields do not match”); return false; }
iff (SignUpF orm. EngFromHr.selectedindex+SignUpFerm. EngAngimeHr.seIectedlndex >
SignUpFomm.EngToHr.selectedindex) |
{ (SignUpFom.EngFremHr.selectedindex +
SignUpForm EngAvgTimeHr.selectedindex == SignUpForm.EngToHr.selectedindex) &&
{SignUpF otm.EngFromMin.selectedindex+{SignUpForm.EngAvgTimeMin selectedindex+1)"5
>= SignUpForm.EngToMin.selectedindex) } )
{ alert{"FromTime+AvgTime should be Less than ToTime"), return false; }

if(isNaN(Sig nUpForm.EngAmount.valug))
{ alerf("Amount must be numeric"}; return false; }

6.2.7 Signup as Patient

It is implemented in the files “changelang.php” and “PatientForm.php”. The Typical '
Course of Events that Asks the Patient to choose a language (English or Urdu) is
handled by the following code:

if(S_GET{"lang"]=="Init") { .
echo "<script>for(i=0;i<KyBrdPanel.length;i++)
KyBrdPanel(il.disabled=true;</script>",
"<br><font $sbhsz2 color=Shclr>Please first select a Language<p align=right>
<font "."face="$face’>$startdelim~uS>4h{Mh>34NP(" th(?54N(MN7 S(KQQQI
$enddelim<fiont></p>";
include ' Jincludes/changelang.php’,

}
. “changefang.php™;

echo <<< LangSelect .

<table width="100%" dir=itr>
<tr>

<td width="50%" align="center" bgcolor="#00FFFF">

<font $sbhsz2 face="Courier New"> <a href="$PagelD.php?lang=Eng"
style="text-decoration: none">English>>></a></td>
<td width="50%" align="center" bgcolor="#00FFO0"><font $sbhsz2
face="Courier New"><3a href="3PagelD.php?lang=Urdu" style="lext-decoration:
none"><<<&#1575:8#1585,&#1583,&#1608;</a></td>
<jtr>

<ftable>

LangSelect;

Code that disi:lays the form containing input elements for required information,

loadfng necessary lists” data dynamically is written in “PatientForm.php™

<form method="POST" actmn-"S:gnUp.php?User=Patient" name="SignUpForm"
onSubmit="return Check{}" dir="rll"> )
<table border="0" width="75%" style="$ustyle" ild="AutoNumber1"> )
<tr><td wxdth‘“ZU%">$startdehm~uM>QC(K4(N4M$enddehmdtdxtd width="55%">
<tnput type"‘text" name'-f'UrduNam " size="30" onKeyPress="Write Arabig()"
style="$ustyle;"><ftd>
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<ftr=...
<table border="0" width="100%" style="$ustyle" id="AutoNumber2_">
<ir><td vwdth*"ZO%":*Sstartdel1m~uAh>$enddelnm<!td><td Width="30%">
<select size="1" name-"UrduCJt)r style="$ustyle">
<script> -
Page;

$result=mysql_query("SELECT UrduCity FROM UrduPatieniCifies where
CountryNo="$_PQST[EngCountry]' ". "order by CityNo"),
while (Srow = mysql_fetch_row($resuit}) echo “D{\*~e<option>$row{O}\")",

echo <<< Page
<Iscript></select></td>
<td width="15%">($startdelim~uMOB0<NhQf-$enddelim)<Ad><td width="35%">
<input type="text" name="UrduCityAdd" size="20" onKeyPress="WriteArabic{)"
style="$ustyle"> <input type="button” name="B3" style="$ustyls,"
OnClick="Add{UrduCityAdd,UrduCity)'><ftd>
</tr>
<ftable>.
<table border="0" width="73%" style="$ustjle" id="AutoNumber1"»<tr>
<id width="33%">$standelim~uel O(K4({ ThSenddelim</td><td width="40%">
<input type="text"” name="UrduStrtAdrs" size="40" onKeyPress="WriteArabic{)"
style="Sustyle"> <ftd><fr> <Rable><p></p>
<table border="0" mdth*"100°/ style="$ustyle” id="AutoNumber1_">
<tr>
<td width="21%">$startdelim~u' QAh$enddelim</td><td width="41%">
“<input type="text"” name="UrduPfsion" size="25" onKeyPress="WriteArabic(}"
style="Sustyle"> <ftd><td width="12%">$stantdelim~u<QN~e/~uM=h53enddelim<ftd><td
width="26%"> <inpu! type="tex{" name="UrduRlgion" size="20" onKeyPress="WriteArabic()"
style="Sustyle"> <ftd><pr> ’
<fable>
<table border="0" wicdth="100%" style="$ustyle"><tr>
<td width="20%">$startdelim~uBNI$enddelim<fd><td width="30%">
<input type="radio" name="EngGndr" valua="M">3startdelim~uM><4aNh{$enddelim
- <input type="radig” name="EngGndr* value="F"> startdelim~u7?NdNhSenddelim<hcd>
<td width="15%">8startdelim~u74>Q; (" Q<43QASenddelim</td> <td width="35%">
<select name="EngDay" size="1" style="$ustyle"> -
<option value="0">8&#1583,&#1606; <Jselect>
<select name="EngMonth” size="1" onChange="ChangeDays()" style="$ustyle">
<option value="0">8#1605;8#1575;8#1729;... <Iselect>
<select name="EngYear" size="1" onChange=" ChangeDays()" style-"$ustyle">
<option value="0">&#1587,&#1575,8#1504; ..
<fselect><ftd></tr>
<ftable><p><fp>
<p><input type="submit” name="B1" style="$ustyle">
<input type="reset’ name="B2" style="§ustyle"></p>
<Korm><script>SignUpForm.B3. value-Stnng fromCharCode[1588,1575,1605,1604,32,1603,
1585,1608).... o.
</script>
function ChangeCity(}
{ :
window status="Please wait while Cities are lcaded";
HidForm.action="$PagelD.php7lang=$_GET[lang]; ConvertCode(StgnUpForm}
HidForm.submit(};

Follomng code handles data subrmss:on and saving it in database accordmg to the

language specified:
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<form method="POST" action="' name="HidForm">
<input type="hidden" name="EngName"><input type="hidden" name="Urduld">
<input type="hidden” name="UrduP asswd"><input type="hidden"
name="UrduCnfrmPasswd">
<input type="hidden” name="EngCountry”><input type="hidden" name="EngCity">
<input type="hidden" name="EngCityAdd"><input type="hidden" name="filler">
<input type="hidden" name="EngStrtAdrs">
<input type="hidden” name="EngPrfsion"><input type="hidden" name="EngRIgion">
<input type="hidden" name="filler"><input type="hidden" name="EngGndr">
<input type="hidden" name="EngDay"><input type="hidden" name="EngMonth"><input
type="hidden” name="EngYear
<input type="hidden" name="filler"><input type="hidden" name="filler">
<input type="hidden" name="Tang" vailue="3_GETllang]">
<fform>
HidForm.action=SignUpForm.action; ConvertCode({SignUpFormy); HidF orm.submit(};
return false;

Alternative Courses includes the situation when added element is empty or already

exists. Prompt to Patient and discontinue the operation.

function Add{item list)

reinsert=false;

for(j=0;j<list length;j++) if{list. options[j).text.toLowerCase(}==item.value.toLowerCase())
relnsern=true; :

ListName=list. name.subste(3,list. name length});

if(SignUpF orm.EngCountry.selectedindex==0) alert('Please Select a Country first');

else if {relnsert) alert("The value already exists in *'+ ListName +*};

else {
HidF orm.action='$PagelD.php?lang=$_GE T(lang}&add="+ListName,
windaw.status="Please wait while "+ ListName +" is added",
ConvertCode{SignUpFarm),
HidForm.submit(); :
}

}

Another altemative course invokes when password fields fail to comply. Inform the

Patient and abort submitting.

function Check()

{ :
for{i=0;i<SignUpForm.length;i++) {
if( {SignUpForm{i).type=="text" && SignUpForm(i].value==" &&
SignUpForm{i].name.substr{SignUpForm[i].name.length-3,3)!="Add'} |}
(SignUpForm{i].type=="password" && SignUpFormfi].value=="} ||
{SignUpFormi).type=="select-one” &&
SignUpFormii). options]SignUpFormfi] selectedindex]. value=="0"} ||
(SignUpForm{i).type=="radio" && SignUpForm[i].checked==false &&
SignUpForm{i+1].checked==false} }

alert'(“The field "+ SignUpForm[i]. n'ame.substr(S,SignUpForm[i].né}ne.length)
+"is empty"); return false; -
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} ° .
if{ SignUpForm.UrduPasswd.value!=SignUpF orm. UrduCnfrmPasswd.value)
{ alert("Password fields do not match"); return false; } .

}
function ChangeDays()
¢ . mnth = SignUpForm.EngMonth.selectedindex;
bgnYr=1904; yr = bgn¥r+SignUpForm.EngYear.selectedindex;
numDays = NumDaysIn{mnth,yr);
SignUpForm.EngDay.options.length = numDays
far (i=27;i<numDays;i++) SignUpForm.EngDay. optuons[|] text = i+1;

function NumDaysin{mnth,yr)

switch{mnth) {

case 4 case 6; case 9. case 11:return 30; break;

case 2: if{LeapYear(yr)) return 29; else return 28; break;
default: return 31,

X
} .
function LeapYear(yr)

if ({{yr % 4 == 0) && yr % 1001= 0) || yr % 400 == 0} return true; else return false;

6.2.8 Signup as Service Provider

This part is' implemented in “SrvcPrvdrForm.php” and “SrvcForm.php”: Typical
course of events includes the code that displays the form containing input elements
for required information both in Urdu and English, loading necessary lists” data

dynamically. The portion of code included in “SrvePrvdrForm.php™is given below:

<body onLoad-"ConvertBack(S|gnUpForm)"
<p align="center"><font $sbhsz2 color="$sbhclr*>Please use dupllcate fields to
specify your information in both English and Urdu<ffont></p><form method="POST"
action="SrvcForm. php" name="SignUpForm" cnSubmit="return Check{)"> ‘
<table border="0" width="75%" id="AutoNumber1">
<tr> .
<td width="25%">Name</td>
<td width="25%"><input type="text" name="EngMame” =lze-"30 "><ftd>
<td width="25%"><input type="text" name="UrduName" size="30" dir="tI"
onKeyPress="WriteArabic{ ) style="$ustyle"></td>
<t
<table border="0" w1dth "100%" id="AutoNumber2_1">
<tr>
<td wudthf'S%">C|ty<ftd>
<td width="17%"><select size="1" name="EngCity"
onChange="ChangeSubArea(EngCity, UrduCity)">
Page;

Sresult=mysql_query("SELECT EngCity,UrduCity, CitySerNo FROM Cities where
CountryNo="$_POSTIEngCountry] ". "order by CityNo");
while ($row = mysql_fetch row(Sresult)) ‘echo<option value= $row[2]>$rov.r{0]"
echo <<< Page T

<[select><ftd>
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<td width="18%"><select size="1" name="UrduCity" style="$ustyle" dir="rtl"
onChange="ChangeSubArea{UrduCity,EngCity)">
<script>
Page; -

mysq!_data_seek{$result,D);,
while ($row = mysql_fetch_row{$result)) echo "D{\"~e<option>$row{ 11"},

echo <<< Page
<Iscript><select></td>"
<td width="12%">(Not Listed?}</td>
<td width="48%"><input type="text" name="EngCityAdd" size="20">
<input type="text" name="UrduCityAdd" size="20" dir="rtl"
onKeyPress="WriteArabic()" style="dustyle">
<input type="button" value="Add" name="83"
onClick="Add{EngCityAdd, EngCity, UrduCityAdd,UrduCity)">
<ftd> - .
<ftr>
<ftable> .
<table border="0" width="100%" id="AutoNumber2_2">
<tr>
<td width="5%">SubArea<#td>
- <td width="17%"><select size="1" name="EngSubArea"
onChange="UrduSubArea.options|EngSubArea.selectedIndex] selected=true">
<option>Select SubArea
Page;

if{$_POST[EngCity)]==" |} $_POST[CityChanged]}
{ mysql_data_seek{$result,0); Srow=mysql_{etch_row{$result),
$_POST[EngCity)=%$row{2); }
$result=mysql_query{"SELECT EngSubArea,UrduSubArea FROM SubAreas where
CitySerNo='$_POST[EngCity] ".
“order by SubAreaNo"};
iffmysql_num_rows(3result)==0) echo "<option value="-1'>SubArea Name",
else while (Srow = mysql_fetch_row(3resuit)) echo"<option>$row{0]";

echo <<< Pagé
’ </select></td>

<td width="18%"><select size="1" name="UrduSubArea" style="$ustyle" dir="rtj"

onChange="EngSubArea,.options[UrduSubArea.selected|ndex).selected=true">
<option>8&#1586,8#1610,&#1585,8#16 10, &#1722; &#1593,4#1604,8#1575;
T &#1602,8#1729; E#1670,8#1606;&#1610;&#1745;
<script> .
Page;

ifimysql_num_rows{3result}==0) echo "D(\"~e<option>—-u'?Q>dr(FL4Jh(K4(N4M\");";
else { mysql_data_seek($result,0);
while ($row = mysql_fetch_row(Sresult)) echo "D(\"~e<option>$row] 1]\")."; }

echo <<< Page

<Iscript></select></td> )

<td width="12%">(Not Listed?)</td>

<td width="48%"><input type="text" name="EngSubAreaAdd" size="20">

<input type="text” name="UrduSubAreaAdd" size="20" dir="riI"
onKeyPress="WriteArabic()" style="$ustyie">

<input type="button" value="Add" name="83"
onClick="Add{EngSubAreaAdd EngSubArea,

UrduSubAreaAdd,UrduSubArea)'>: .

<fd> t
<hr>...

Telemedicine with Urdu Support

-

122



Chapter 6 7 Experimentation

function ChangeCity(AList,BList)
{
Blist.options[ALlst.selectedindex].selected=true;
window.status="Please wait while Cities are loaded";
HidForm.CityChanged.value=true; f for change of subareas
_HidForm.action="$PagelD.php'"; ConvertCode({SignUpForm); HidForm.submil();

}
function ChangeSubArea(AList,BList)

Blist.options[AList.selectedindex].selected=true;
window status="Please wait while SubAreas are loaded”;
HidForm.action="$Page!D.php"; ConvertCode{SignUpForm); HidForm.submit(),

}

The portion of code that stores the general information temporarily and displays a
dynamic services specification form that aliows multiple selections and addition of
data elements unspecified or required by the Service Pravider is included in code file

“SrvcForm.php™:

echo <<< prevForm
<input type="hidden* name="filler"><input type="hidden" name="SrvcCategorySerNo">
<input type="hidden" name="EngSrvcProductAdd™><input type="hidden”
name="UrduSrvcProductAdd">
<input type="hidden” name="EngSrvcProduct™
<input type="hidden" name="EngName" value="3_POST{EngName]">
<input type="hidden” name="UrduName" value="$_POST{UrduName]">
<input type="hidden" name="Urduld" value="5_POST{Urduld]">
<input type="hidden” name="UrduPasswd" value="§_POST{UrduPasswd]">
<input type="hidden” name="EngCountry” value="$_POST[EngCountry[">
<input type="hidden” name="EngCity"” value="5_POST[EngCity]™>
<input type="hidden" name="EngSubArea” value="§_POST{EngSubArea)">
<input type="hidden" name="UrduSubArea" value="%_POST[UrduSubArea]">
<inpuf type="hidden" name="EngAddress” valug="3_POST[EngAddress]™>
<input type="hidden* name="UrduAddress" value="$_POST{UrduAddress]*>
<input type="hidden" name="EngReachHint" value="% POST[EngReachHint]">
<input type="hidden®™ name="UrduReachHint" value="$_POST[UrduReachHint}">
<input type="hidden™ name="EngWeb&t" value="$_POST[EngWebS5t]">
<input type="hidden" name="EngEmail” value="$_POST[EngEmail]">
<Horm>
prevForm;
<p align="center*><font $sbhsz2 color="§sbhclr">Please use duplicate fields to
specify your information in both English and Urdu<ffont></p> .
<form method="POST" action="SignUp.php?User=SrvcPrvdr* name="SignUpForm”
onSubmit="return Check{)">
<table border="0" width="100%" id="AutoNumber3">
<tr>
<td width="5%">Service Provided«/td>
<ld width="17%"><select size="1" name="EngService"”
onChange="ChangeSrvcCategory(EngService, UrduService)">
<option value="33">Sealect 2 Service
Page;

$result=mysqgl_query("SELECT EngService,UrduSarvice, SrveSerNo FROM Services order by
ServiceNa"};
while ($row = mysqgl_fetch_row($result)) echo "<aption vaiue=$row{2]>$row[0]";

echo <<< Page
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<Iselect></td>

<td width="18%">

<select size="1" name="UrduService" style="$ustyle" dir="dl"
onChange""ChangeSrchategory(UrduSemce EngService)'>

<option>
BH#1588:8#1593,8#1576, &#1722,8#1569; &#1582,8#1583,8#16058#1578;
EH1670;&#1606;5#1610,8#1745;
<script>

Page;

mysql_data_seek($resuit,0);
while ($row = mysql_fetch_row($resuit)} echo "D(\"~e<option>$row] 1\"},",

echg <<< Page -
- <script></select></td>
<td width="5%">{UnListed?)</td>
<td width="55%"><input type="text" name="EngServiceAdd" size="20">
<input type="text" name="UrduServiceAdd" size="20" dir="r"
onKeyPress="WriteArabic(}" style="$ustyle"> .
<input type="button" value="Add" name="B4" onChck-"Add(EngSerwceAdd
EngService, UrduServiceAdd, UrduService)'><ftd>
<fir>
<ftable>
-<table border="0" width="100%" id="AutoNumber2_1">
<tr>
<td width="5%">Select Semce Categories</td>
<td width="17%"><select size="3" name="EngSrvcCategory" multiple
onChange="OnChangeSrvcCategory{EngSrvcCategory, UrduSrvcCategory)'>
Page;

if{5_POST[EngService]==") $_POST[EngService]=99,

Sresult=mysqi_query(“SELECT EngSrvcCategory, UrduSrchategory,SrchategorySerNo
FROM SrvcCategories . "where SrvcSerNo="$_POSTI[EngService] order by
SrvcCategoryNo"), ) )

if{mysal_num_rows($result)==0) echo “<aption value="1>Service Categoties”,

else while (Srow = mysql_fetch_row{Sresult)) echo''<option value=$row{2]>$row{0]";

echo <<< Page
</select><Ad> :
<td mdth-"18%"><select size="3" name="UrduSrvcCategary” style="Sustyle” dir="rtl"
multiple
onChange-"OnChangeSNcCategory(UrduSrchategory,EngSrchategory)"
- <script>
Page;

if(mysql_num_rows($result}==0) echo "D(\"~e<option>~udJ@4M(AF Sh..<M7T\'};",
else { mysql_data_seek($result,0);
while (3row = mysql_fetch_row($resuit}j echo "D{\"~e<option>$row[ 1\"},"; }

echo <<«< Page _
<fscript></select></td>
<td width="12%">(Not Listed?)</td>
<td width="48%"><input type="text” name="EngSrvcCategoryAdd" size="20">
<input type="text" name="UrduSrvcCategoryAdd" size="20" dir="rtl"
onKeyPress="Write Arabic()" style="Sustyle">
<1nput type="button” value="Add" name-"BB"

onClick="Add{EngSrvcCategoryAdd, EngSer:Category,UrduSrchategoryAdd UrduSr

veCategory)™
<ftd>
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<ftr>

<ftable>

(Use mouse-drag or cntrl+mouse-button to select/de-select more than one Service Types)<p
align="center"> -

<input type="button” value=" Show Senice/ Product Lists " name="B2"
onClick="ShowSrvePraductiists()">

<lp><p></p><table border="0" width="100%" style="$ustyle" id="AutoNumber3">
Page;

T
$srnmbr=explode{"#",$_POST[" EngSrchategory' i
for(§i=0;$i < count{$smmbr)-1,$i++) { f{mysql_ num rows(Sresu!t]':O}
mysgl_data_seek{$result,0);
while {Srow = mysql_| fetch row($result}) ifi$srnmbr{$if==5row(2]} { 3s=true; // enble

submit bin

echo <<< Page
<tr>
<td width="8%">$row(0] <script>D{"$row{1]').</script><td>
<td width="20%"><select size="5" name="EngSrvcProduct$row{2]" multiple
onChange""ChangeM!tptSe!Last(EngSrchroductsrow{2] UrduSrvcProductSrow({2])y >

Page;

‘$res=mysqi_query("SELECT EngSrvcProduct, UrduSrvcProduct, SiveProductSerNo FRCM
SrvcProducts . )

“where SrvcCategorySerNo="$row{2]' order by SiveProductNo");
if{mysg)_num_rows{3res)==0) echo '™,
else while [Sr = mysql_fetch_row{$res]) echo”<option value=${2]>8r{G]";.

echo <<< Page -
<fselect></td>
<d width="21%">
<select size="3" name="UrduSrvcProductrow]2]" style="Sustyle” dir="ril" multiple

onChange="Change MItpiSeILrst(UrduSrchroductSrow[2] EngchProductSrou@]j >
<soript> -
Page;”

if{mysql_num_rows($res)==0) echo "™,
else { mysql_data_seek($res,0);
while (1 = mysql_fetch_row($res)) echo "D(\'~e<option>Sd 11\");" )

echo <<< Page
<Iscript></select><td>
<td width="51%"><input type="text" name="ErgSrvcProductAdd$i" size="20">
<input type="text' name="UrduSrvcProductAddS$i" size="20" dir="rtl"
onKeyPress="WriteArabic()" style="$ustyie">
‘<input type="button" value="Add" name="B2_$"
onClick="Add(EngStvcProductAddsi, EngSrchroduct$row[2]
UrduSrchroductAddsa WrduSrveProduct$rowf2)) >
<fd>
<fir>
Page;

$crntForm .= <<< form :
<input type="hidden" name#'EngSrchroduct$row{2r><input type="hidden"
name="UrduSrvcProduct$row{2]">
- <input type="hidden" name="EngS rveProductAddsi"><input type- "hidden”
name="UrduSrveProductAdd$i>
<input type="hidden" name="filler">
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form,
break;}}

echo '<ftable><p align="center"><input type="submit" value="Thankyou!" name="B1"
disabled="true"></p><fform>, -

if($s) echo “<script>SignUpF orm. B1.disabled=false;</script>",

echo $erntForm;

function ChangeSrvcCategory{AList,BList)

BList. options]AList.selectedIndex] selected=true;
window status="Please wait while Service Categories are loaded”,
. HidForm.action="$PagelD.php'; ConvertCode({SignUpForm}, HidForm.submit(}; -

}
Tunction OnChangeSrchategory{AList,BList)

{

ChangeMItplSelList{AList,BList);

af{S:gnUpForm B1.disabled==false)

{ " SignUpForm.B1.disabled=true; alert("You need to press the button again to
Show the Lists"), . } .

}
function ChangeMItpiSelList(AList, BList)
for(i=0;i<AList.length;i++) BList. options{i].selected=AList.options|i] selected;
}
function ShowSrveProductLists()

if(SignUpForm.EngSrvcCategory.selectedindex==-1)
{ alert{"Please first Select any Service Categories”); return false; }
else
if(SignUpForm. EngSrveCategory.options{SignUpF orm. EngSrveCategory. selectedindex].value
=ll_1ll)
{ alert("You need to Add a 'Service Category' under chosen "Service™), return false; }
window.status="Please wait while Senice/Product Lists are loaded™,
HidForm.action="$PagelD.php’; ConvertCode(SignUpFormy; HidForm.submit(};

Following code performs the task in which data is submitted 10 be saved in database:

$erntFarm = <<< form
<form method="POST" action="" name="HidF orm">

<input type="hidden" name="EngService"><input type="hidden" name="UrduService">

<input type="hidden" name="EngServiceAdd"><input type="hidden"
name="UrduServiceAdd">

<input type="hidden" name="filler">

<input type="hidden" name*"EngSrchategory‘ ><input type="hidden”
name="UrduSrvcCategory"> ‘

<input type="hidden" name-"EngSNcCategoryAdd"><|nput type="hidden"
name="UrduSrvcCategoryAdd">

<input type-"hldden“ name="filier"><input type="hidden" name="filler">
form

echo <<<Page

<h!mt><head><t|tle>8erv1ce Prowders StgnUp Page<ltrtle>
<script>

~ function Check()

for(i=0, |<S|gnUpForm Iength i++) {
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if{ (SignUpForm(i] type=="select-one" &&

SignUpForm{i].options{SignUpfForm{i}. selected!ndex} text subst(0,6)=="Selec!’) ||
(SignUpF ormli].type=="select-muitipie” && SignUpForm[i}.selectedindex==-1)

)

alert{"The field ™+ SignUpForm(i}.name.substr(3,SignUpForm[i]. name length} +" is
empty”);

return false;

}

} . .-
HidFForm. action=SignUpForm.action; ConvertCode{SignUpForm),
for{i=11;i<SignUpForm.length-5;i++) i
if(SignUpForm(i).name.substr(0, 14)=="EngSrvcProduct’)
{ HidForm.EngSrvePraduct value+=HidForm(i]. value;
HidFormli).value=HidForm{i+1].value="; }
HidF orm. submit(); return false;

}

The Alternative Courses that handle the situation in which added ‘element is empty or
already exists. Prompt to Service Provider and discontinue the operation is also

implemented in “SrvcPrvdrForm.php™

function Add{Engitem,Englist, Urduitem, Urdulist)
( .
relnsert=false;
for{j=0,j<Englistlength}++)
if(E nglist. options{j].text toLowerCase{)==Engitem.value.toLowerCase() ||
Urdulist.options]]) text==Urduitem value) relnsert=true;
ListName=Englist.name.substr(3, Englist. name.length),
if{ (ListName=='City' |{ ListName=="SubArea’) 8&
SignUpForm.EngCountry.selectedindex==0)
alert{'Please Select a Country first’);
else if( Engitem.value==" || Urduitem.value==")
alert("Can® add emptly value to =+ ListName +""}
else if (relnsert) alert("The value already exists in "'+ ListName +™;
else { If{LisiName=='City’) Englist. options[Englist.selectedindex].value=-1;
HidForm.action="$PagelD.php?add="+ListName;
window.status="Please wait while "+ ListName +" is added";
ConvertCode{SignUpForm),  HidForm.submit();

}
Page;

if($_GET["add"}!="}
switch (§_GET["add")) {
case ‘City” mysqg)_guery( "Insent Cities (EngCity,UrduCity, CountryNo} ",
“values
($_POST(EngCityAdd],'s_POST{UrduCityAdd],$_P OST[EngCountry))" );
. . echo 'Post{"EngCity"j=Post["EngCityAdd"),
Pos{["UrduCity"]=Post["UrduCityAdd"];", brealk;
case "SubArea” mysql_guery( “Insert SubAreas
{EngSubArea UrduSubArea, CitySerNo} ™.
“values
(6_POST[EngSubAreaAdd].'$ POSTIUrduSubAreaAdd] $_POST[EngCity])" ),
echo 'Post['EngSubArea"|=Post['EngSubAreaAdd"];
Post["UrduSubArea"|=Past{"UrduSubAreaAdd"];’ breal;
13 .
“SrveForm.php™
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function Add(Engitem,Englist,Urduitemn,Urdulist)
{
relnsert=false;
for{j=0;j<Englist.length;j+ +} .
if{Englist.options(j].text.toLowerCase()==Engitem.value.toLowerCase(} ||
Urdulist.options[f].text==Urduitem.value) relnsert=true;
ListMame=Englist.name.substr{3,Englist.name.length);
if( (ListName=="SrycCategory | ListNama.substr(0,11)=="SrvcProduct’) &&
SignUpForm.EngService.selectedindsex==0) alert('Please Select
a Service first');
else if( Engitem.value==" || Urduitem.valug==")
. alert("Can't add empty value to "+ ListName +™),
else if (relnsert) alert{"The value already exists in ™+ ListName +™);
else { HidForm.action="$PagelD php?add="+ListName; N
window.status="Please wait while "+ ListName +" is added™;
ConvertCode(SignUpForm);
if(ListName.substr(0,11)=="SrvcProduct’) {
HidForm.action="$PagelD.php?add="+ListName.substr(0,11);

HidForm.SrvcCategorySerNo, value=Englist.name.substr(14,Englist.name.length);
HidForm.EngSrvcProductAdd.value=Engitem.value;
HidForm.UrduSrveProductadd. value=C{Urduitem.value);

else if(ListName=="'Service'} HidForm.EngService.value=-1;
HidForm.submit();

)
Page;

if($_GET["add"]!=")
switch ($_GET["add"} {
case "Service": mysqgl _query( "Insert Services (EngService, UrduService) ”,
“values ('$_POST[EngServiceAdd),'S_POST[UrduServiceAdd])" );
echo 'Post{"EngService"|=Pos{["EngServiceAdd"];".
‘Post["UrduService"]=Post["UrduServiceAdd"];"; break;
case 'SrvcCategory": mysql_guery{ "lnsert SrvcCategories
(EngSrvcCategory,UrduSrveCategory,SrveSerNo) ™.
"values ,
{'$_POST[EngSrvcCategoryAdd],'$_POST[UrduSrvcCategoryAdd],$_POST[EngService])” );
$_POST'EngSrvcCategory™] .= mysal_insert_id{)."#"; // to output empty
product lists,to be added prdcts
echo 'Post["EngSrvcCategory"l+=Post["EngSrvcCategoryAdd™}+"#";".
'Pos{"UrduSrvcCategory™}+=Post["UrduSrvcCategoryAdd"]+"~e#";";
break; -
case "SrvcProduct’: mysql_query( "Insert SrvcProducts
(EngSrchroduct,UrduSrchroduct,_SrchategorySerNo) "
"values
('$_POSTI[EngSrvcProductAdd],'$_POST[UrduSrvcProductAdd],$_POST[SrvcCategorySerN

of)" x
echo
"Post["EngSrvcProduct'.$_POST["SrvcCategorySerNo"."+=Post["EngSrvcProductAdd |+ 4"

‘Post{"UrduSrvcProduct'.$_POST["SrvcCategorySerNo"]."+=Post{"UrduSrvcProduct
Add"]+"~e#";"; break;
h
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Another altemative curse in which password fields or specified location fails to
comply. Inform the Service Provider and abort submitting is available in

“SrvcForm.php™

function Check()
for(i=0,i<SignUpForm, Iength i++) {
ifl {(SignUpForm{i].type=="select-one" &&

SignUpF ormli]. options[SignUpForm|i).selectedindex} text.substr(0,6)=="Select’} |
{SignUpForm{i).type=="select-multiple” 8& SignUpFom(i].selectedindex==-1)

)
. atert("The field ™'+ SignUpForm{i].name.substr(3,SignUpForm{i]. name.length) +" is
empty”). -
- return false;

}

}
“SrvePrvdrForm.php™
if(SignUpForm.UrduPasswd.value!=SignUpForm. UrduCnfrmPasswd value)
{ alert("Password fields do not match"); return fafse; }
else
if(SignUpF orm.EngSubArea.options] SignUpF orm.EngSubArea. selectedindex) value=="-1")
{ alert("You need to Add a 'SubArea’ under chasen 'City™); return false; }

6.2.9 Login

Login procedure for different types of users is implemented in separate files
namely “Home. php”, “Doctors. php”, “Patients.php”, and “SrvcPrvdrs.php”. The main
.page “Home, php” implements the common login tasks, examines User tvpe and steers '
to respective login page and escorts the user to the login page according 1o selected

user-lype. -

logninks = new Atray("login/Patients.php" "login/Doctors. php","tegin/SrvcPrvdrs.php);
function Check{Inktyp) '
{ ,

i=0; usrtyp=ValueRetriever(UstTypForm{i], UsrTypFormy,

iffusrtyp==") {alert{"Kindly Choose a User Type"};return false;}

else {
if(inktyp==1) {
if{LoginForm{0}.value==" || LoginForm{1].value==")
{alert{"Provide both LoginlD & Password ), return false;}
glse {
HidForm.action=logninks[usrtyp]; ConvertCode({loginForm);
HidForm.submit(); return false;

The submitted data is temporarily stored while checking the given ID and Password

against available entries in the database for User’s authentication.

<form method="POST" action="" name="HidForm"> ,

<input type="hidden” name="Urduld"><input type="hidden" name="UrduPasswd"><input
type="hidden" name="filler"> ’
<fform>
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$result=mysql_query{"select EngName,UrduName,EngAvgTime, EngToTlme from Doctors
where Urduld="8_POST[Urduld]" ™.
*and UrduPasswd= password('$_POST[UrduPasswd]') "}

if( mysql_num_rows($result}==0 } echo <<< Page-
<font $hsize color=$helr>
Please re-enter your Id and Password to identify yourself as Doctor</font>

It case the ID and Password do not match any available database entry then inform
the user and provide a- form to enter ID and Password again for approved

authentication.

<form method="PQST" action="%Page!D.php" name="LoginFonm" anSubmit="retum
Check()™
<table border="0" width="100%">
<tr>
<td width="25%"><p align="center">DoctorlD:</td>
<td width="25%"><inpu type="text” name="Urduld" size="15" dir="riJ"
onKeyPress="WriteArabic()" style="$ustyle"></td>
<td width="25%"><p align="center">Password:</td>
<td width="25%"><input type="text" name="UrduPasswd" size="15" dir="rtl"
onKeyPress="WriteArabic()" style="3ustyle™></td>
<ftr>
<[table>
<p align="center><input type="submit” value=" OK " name="B1"></td>
<fform>
<script>ConvertBack(LoginForm); </script>

6.2.10 Doctor Home Page

After successful ldgin, the doctor is taken to a customized dynamic page specific
to that doctor. It is implemented by “Doctors.php™. It greets the Doctor and displays
patients” queue for that day showing their names, appointment times and status.

else { S$drrow = mysql_fetch_row($resuit); Sstts =
array("Offiine","Online”,"Waiting®,"Being Examined"};
$fe="$font"; $strt="<script>D{™; $endd="");</script>";
echo <<< Page
<table width="100%"><tr><td><font $hsize color=$hclr><b>Hello Doctor </b>
<font color=$sbhelr>$drrow[0}</font>,<font color=$sbhelr
face="§fc*>$strtSdrrow| t)$endd<id> .
<td align="right*><font $hsize color=$hcir><b>LoginID: </b>
<font color=3sbhclr face="${c">Fstrtd POST[Urduld]$endd</td><ltr>
</table><p></p>
Page;
/i Queue
echo "<p><font $sbhsize colo=$hcir>Patients” Queue, ".date( d-F-Y g:i A')."</fant></p>";
<table width=100% style="font-size:$tblsz">
<ir><td><font $sbhsize color=$hclr><i>Patient Name<f{d>
<td align="center"><font $sbhsize color=$hclr><i>Appointment Time</td>

Telemedicine with Urdu Support 130



Chapter 6 Experintentation

_ <td align="center"><font Ssbhsize color=§helr><i>Status</td>
<fir> i
Page; _
$result=mysql_query("select Patientld ApntmntDtTm,Old from Apntmnts ",
"where (Drld='$_PQST[Urduid]' and date_format{ ApntmntD{Tm,'9%Y -%m-
%d")=current_date()) ". .
“order by ApntmntDtTm"};

Sinkent=0;
while($row=mysqi_fetch_row($result)} { echo "<tr><td>",
$rp = mysql_feteh_row(mysqi_query("select Name, Status from Patients where
1d="$row0]"));
if(Srp{1)==2 8& Srowf2]==N") { Sinkcnt++; $nxt=true; echo <<< Link
<a href="javascript:Apnt('Srow{0],"Srowm1])">
Link;

¥
echo "<font face="$fc>$strt$rp{0jSendd</td><td align=center>",
$1t = mysql_fetch_row( mysql_query(" select time_format{*srow|1],'%r’),". )
- "time_format( [$row{1] + interval "Sdrrow{2] hour_secondj - interval 1 minute,'%r" )

echo *${0] To $rt{ t]</td><d align=center>".$stts[Srp{1])."<Ad></tr>",
echo "<ftable>":

echo <<< Page
<form method="POST" action="" name="NexiForm"
onSubmit="NextForm.action=links{links.length-Sinkent) href">

<p align="center'><input type="submit" value="Next >>>" name-B1>
</form><seript>if (§inkent==0) NextForm.81.disabled=true;</script>
Page;
} /7 outermost else

The facility to initiate /nvestigaie the Patient is implemented on the this page via the

following code:

<script>
function Apnt(patientld, apntmntdtm)

ApntForm Patientld.value=patientld; ApntForm.ApntmntDtTm.vailue=apntmntdtm;
ApntForm.target+=patientld; ApntF orm.submit();

} .
<form method="POST" action="dcctors/Patientinfo.php" name="ApntForm"
target="§_POST]Urduld]DrApntnewin”>

<input type="hidden" name="Urduld" value="$_POST{Urduld]"><input type="hidden" ~
name="LrduPasswd"> _

<input type="hidden" name="Patientld"><input type="hidden" name="ApntmntDtTm">
<fform>

Following code manages ‘patient name’ links and shows their current status, with the

~

passage of time.

window:setTimeout(”ApntForm.action='$PagelD.php';ApntForm.target=";"+
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"ApntForm.UrduPasswd.value="$_POST[UrduPasswd];
ApntForm.submit(),",1000"60*1);
<fscript>

6.2.11 Investigate the Patient

This part of code is related fo establishing a medical consultancy session between
doctor and patient, It is implemented in “PatientInfo.php”, “Investigation.php”,
“Diagnosis.php”, and “QstionrInit.php”. Initially it displays patient’s personal info
like name, calculated age, language etc. and medical info including aﬁy previous

visits and doctors’ remarks.

- mysql_quefy(" update Patients set Status='3' where 1d="$_POST[Patientld] "),

$row=mysq}_fetch_row({mysql_query(" select -
Narne, Country, City, StrtAdrs, Prision,Rlgion,Gndr,”.
"@age =(to_days{curdate())-to_t days(DtofBrlh))lSSS lang, “.
"@yrs:=truncate{@age,0), truncate({@age-@yrs)*12,0) from Patients where
Id="$_POST[Patientld]' "});
$r=mysql_fetch_row(mysql_query("select $row[8]Country from Countries where
CountryNo=$row[1]"));

if(3row[8]=="Eng’) echo "<script>for(i=0;i<KyBrdPanel. Iength i++)
KyBrdPanel[i. disabled=true;</script>";
else { $_GET['lang"|=$row{8] ;include "..L./ nc!udes!mndyrlang php’  }
- echo <<< Page . ’
<html><head><title>$Page!D Page<itle></fhead><body>
<table width=100% style="font-size:$tblsz">
<tr><td align="center” colspan=3><font $hsize color=Shclr>Attended Patient:
<font color=$sbhelr face="$face">%startdelim$row{0]$enddelim</td><fr>

<td>Age: <font color=8sbhcir>$row(9] years Srow[10] months</td>
<ftr> .
<ftable><hr>
<form method="POST" action="Investigation.php” name="HidForm”
target="%_POQST[Patientld]$_POST{Urduld])Ptinfonewin">
<p align=center><input type="submit" value="Proceed with Investigation Session >>>"></p>
<input type="hidden" name="Patientld” value="3_FOST[Patientid]">
<input type="hidden" name="ptname” valve="$row{0]">
<jnput type="hidden" name="ptlang" value="$row[8]">
* <input type="hidden" name="ApntmntDtTm" value="$_POST]ApntmntDtTm]">
<input type=hidden name="Urduld" value="$_POST[Urduld}'>
<form> -
Page;

I Previous Visits

echo <<< Page-

<p><font $sbhsize color-shclr><u>Prevmus Visits</u></font></p><table width=100%
style="fant-size: $tblsz’ >

Page;

$result=mysql_ query("select date format(ApntmntDtTm "%W %D-%M-%Y"), ApntmntDtTm
“Qstionrid Answr, Prserption, EngRmrks, PatientCmnt from Apntmnts ™.
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“where (Patientld="$_POST{Patientld]’ and Drld="$: POST[Urduld] and OId="Y") order by
ApntmntDtTm desc™),

while{Srow=mysql_fetch_row{$result)) {
‘$Sr=mysal_fetch_row{mysql_guery("select EngAvgTime from Doctors where
Urduld='$_POST[Urduld]™));
$rt = mysyl_fetch_row( mysqi_query(" select time_format(*Srow{1],"%r),".
“time_format({ ("Srow{1]' + interval '$r{0]’ hour_second) - interval {1 minute,"%r' ) “));
echo "<tr><td colspan=2><font color=$hclr><b>§row{0}, $r4{0] To
snt[1j</b></td><r>";

Sqstionrid=explode (%, $row{2]); $answr=explode('# Srowi3)),
- for{$i=0,Sanswrindx=0,$i < count($qstionrid)-1;$i++) {
$r=mysql_fetch_row{mysql_guery{" seiect EngQstionr from Qstaonrs where

QstionrSerMo="$qstionrid{$if "}};
echo "<tr><id colspan=2><font color=$hclr>Questicnnaire: <ffont>$r{0]</td></tr>";

iff is_integer(stfpos(qutionri_dlsi],"!")) }
echo "<tr><td align=center><font color=$sbheir>unAnswered<fd></tr>";

i report...

echo <<< Prscrption...
For detailed code of report & Prscrption, consut *“Wait in Que ~ implementation®
{I Remarks
echo <<<Page -
<p><font $sbhsize color-shc1r><u>Doctors Remarksdu><lfont><lp><table width=100%
style=" font—snze $thisz">
Page;

Sresult*mysql query(“seiect Drid,date format(ApntmntDtTm,%d-%m-%y’),EngRmrics from

Apntmnts ™.
"where {Patientld="$_POST[Patientid] and Old="Y" and EngRmyrks!=") order by

ApntmntDtTm desc"),

- while($row=mysql_fetch row(Sresult)){
~ $ramysql_fetch_row{rmysq)_ query{"select EngName from Doctors where
Urduld="$row{0[™)), :
echo<tr><td>$row1); <font color=$sbheir>0r. $r{0]</font>: Srowf2]<fd><hr>",
Jecho "<ftable>";

The code below facilitates and manages tasks of updating Patient’s status,
enabling sending of questionnaire, prescription and remarks, displaying Patient’s
response as answered questionnaires and Patient’s comment, and controfling the

overall session,

<form method="PQST" action="" name="HidForm">
<input type="hidden" name="Patientld" value="$_POST[Patientld]">
<input type="hidden" name="ptname" value="$_POSTptnameJ">
<input type="hidden" name="ptlang" value="$_POST[ptlang]™>
<input type="hidden" name="ApntmntD{Tm" value="§_POST[ApntmntD{Tm]">
<input type-htdden name="Urduld" value="$_POST{Urduld]">
<fform> . '
<FRAMESET COLb""BD% 20%
ont.oad="HidF orm.target="DiagnosisFrame’; HidF orm.action="Diagnosgis. php",
HidForm.submit();
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HidForm.target="QstionrinitFrame’, HidForm.action="Qstionrnit. php',
HidForm.submit()"> .
<FRAME NAME“"D|agn051sFrame">
<FRAME NAME="QstionrinitFrame”>
</FRAMESET> ~ .
“Diagnosis.php":
if (3_POST]"pliang"}=~'Eng’}
echo "<script>foi{i=0,i<KyBrdPanel.length;i++)
KyBrdPane([i]. disabled=true;</script>";
else { ) ) .
$_GET['lang"}=$_POST["ptlang"]; include " ./..Aincludes/mndyriang.php’,
$style=$ustyle; Skeypress="WriteArabic(}";

if (5_POST[*vstcmpit'j=="0k"} { $thanks="<br><font color=§sbhclr>says Thanks
Afotl<ffant>"
mysql_qguery(" update Patients set Status='1" where ld="3_POST[Patientid] ");

}
else if{$_POST["prscrpdane’])
mysql query(" update Apntmnts set Prscrption=".%_POST["$_POST{pttang)Prscrption].™, *
"EngRmrks='$_POST[EngRmrks], Old="Y"".
“where (Patientld='$_POST[Patientid] and Drld="$_POST[Urduld]' and
ApntmntD{Tm="$_POST{ApntmntDITm]) ")

echo <<<Page
<htmi><head><title>$PagelD Page<flitie><script>
function Check{vstempit}
{
ifivstemplt==1) HidForm.vstemplt value="ok",
else if{PrscrpFormi0] value==") { alert("Specify a Prescription, Please”); feturn false;

} :
ConvertCode(PrscrpFormy,
HidForm.prserpdone.value=true; HidForm, action=PrscrpForm.action; HidForm.submit(}),
return false;
}

tlmerwndowsetT:meout( HJdFormsubmlt() 1000601,
<fscript></head><body onLoad="ConvertBack(PrscrpForm};window. status-" "
<p align="center"><font $hsize color=$hcir>Attended Patient; <font color=8sbhelr
face="§face">

$startdelim$_POST[ptname}Senddelim</font>$thanks</p>
<p align="center"»<font $sbhsize>Language: <font
color=%sbhelr=$_POST[ptlang}<font></font><font></p>
<p><font $sbhsize color=$hcir><u>Patient’s Response</u></font></p><table width=100% -
style="font-size:5tblsz"> ’
Page;

{f Qstions_Answrs
$r=mysql_fetch_row{mysqi_query("select Qstionrld, Answr,PatientCmnt from Apntmnts .
“where (Patientid="$_POST[Patientid}' and Drid="$_POSTUrduld]' and
ApntmntDtTm="$_POST[ApntmntDITmI)")).
echo "<tr><td><font $sbhsize>Patient Comment: *,
"<font face="$face’ color=§sbhclr><font
color=$sbhclr>$startdelim$r{2]$enddelim<Ad><Ar>";
H(EA0N=") { )

$gstionrid= explode(‘#‘ $1(0]); $answr=explode('# $if1]);
for($i=0, $answrindx=0;$i < count(Sqstionrid}-1;$i++) { .
$r=rmysq)_fetth_row{mysql_t query(“ select EngQstionr from Qstionrs where

QstionrSerNo="$qstionrid[$i]' "}
echo "<tr><td><font color=§ hdpQueshonnalre <ffont>$r{01</td><tr>";
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if{ is_integer({strpos($qstionrid$i),"") )
echo "<tr><td align=center><font color=3$sbhclr-unAnswered</td><Ar>",

else echo "<tr><td><font color=$sbhclr>&nbsp;No Questions as Yel </td></ir>",

echo <<< Page
<ftable><hr><table width=100% style="font-size:$tblsz"> -
<form method="POST" acticn="$PagelD.php" name="PrscrpForm” onSubmit="return
Check()">
<tr>
<td><font color=$helr>Precscription, Advice, Next Appointment Description or any Comment
<textarea rows="10" cols="50" name="$_PQOST[ptlang]Prscrption” dir=$dir
onKeyPress="gkeypress"
style="$style" onFocus="window.clearTimeout{timer};
windaw.status='Refreshal has Stopped! Continue by Sending
Prescription."></textarea><ftd>
<td align="center"><font color=$hclr>Remarks (Next V'Sl[' Reminders for ail Doctors)
<input type="text" name="EngRmrks" size=30><br>
<input type="submit" value="Send Prescription/Remarks" name=82><br>
<input type="button" value="<<<Visit Completed?>>>" name=B1 disabled=true
onClick="return Check{1)"></td>
<ftir></form>
<script=if ('$_POSTIprscrpdone] && 'S_POST[vstemplt)==") PrscrpForm.B1.disabled=false;
if ($_POSTlvstcmpit)=="0K") { PrscrpForm.B2 disabled=true;
window.clearTimeout{timer); }</script>
</table> .
<farm method="POST" action=" name="HidForm
<input type="hidden" name="§ POST[ptIang]Prscrpnon" value="
Page,;
echo $_POST['$S_POST[ptlang]Prscrption™;
echo <<< Page
“><input type="hidden" name="EngRmrks" value="$ POS'IIEnngrks}' >
<input type="hidden" name="filler"><input type="hidden" name="filler">
<input type="hidden" name"'prscrpdone" value="%_POST[prscipdone]*>
<input type="hidden" name="Patientid" value="$_POST{Patient!d]'>
<input type="hidden" name="ptname" value="§ _POST(ptname}™>
<input type="hidden" name="ptlang" value="$_POST[ptlang]'>
<input type="hidden" name="ApntmntDtTm" value="5_POST[ApntmntDtTm]">
<input type=hidden name="Urduld" value="$_POST{Urduld]">
<input type="hidden" name="vstcmpit">
<fform>

Following code is included in the file "Qstionrinit.php™

<input type="button" value="Send Questionnaire” name="B3" onClick="return
Check{’Edt', 1Y'>&nbsp; &nbsp;&nbsp;
function Check{New_Edt,snd)
if(snd==1) {
if (HidForm. Snthtlonrld value.indexOf{HidForm EngQstionrSerNo.valuejt=-1}
{ aler{("This Questionnaire has already been sent! Send another or create new
“one."); return false;
HidForm.SntQstionrd.value+=HidForm. EngQstionrSetNo.value+ ¥ Ifaccumulatmg
SntQstionnlds in this hidfield
HidForm.Qstionrld. value=HidF orm. EngQstionrSerNo.valus;
HidForm.q.value=true;HidForm. action="$PagelD.php’;

HidForm.submit{),  return false;

if (5_POST["Qstianrid”}i="} {
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mysql_query(" update Apntmnts set Qstionrld=Concat{'$_POST|Qstionrld)# Qstionrid} .
“where Patientld="$_POST[Patientid]' and Drld="$_POST{Urduld} and
ApnimntDITm=%_POST[ApntmntDtTm] ),
echo <<< Page
<input type="hidden” name="¢{"><input type="hidden" name="Qsticnrld">
<input type="hidden" name="SntQstionrld” value="$_POST{SntQstionrld]">
<input type=hidden name="Urduld" value="$_POST{Urduld]">
<input type="hidden" name="Patientld" value="$_POST|Patientid]™>
<input type="hidden" name="ApntmntDtTm" value="$_POST[ApntmntDt{Tm]">
<fform>
Page;-

6.2.12 Design Questionnaire

This part of the system is implemented‘ in “QstionrInit. php” and “QstionrEdit.php”.
The Typical Course of Events includes the task that displays any existing
questionnaires showing their names, description and -no. of questions, under the

chosen disease category and subgroup.

function ShowQstionrs{dssbgrp)

if(dssbgrp. options[dssbgrp. selectedindex]. value=="0") return false;
else if{dssbgrp.options[dssbgrp.selectedindex).value=="-1")
{ alert(“You need to Add a 'Disease SubGroup’ under chosen 'Disease Category™),
return false; } .
window.status="Please wait while Questionnaires are Joaded”,
HidForm.q.value=true, // to indicate change/addition to DseseSbGrp list
HidForm.action="$PagelD.php’, ConvertCode({QstionrForm); HidForm_ submit{);
$crntForm = <<< form ’ :
<form method="POST" action="" name=" HldForm >
<input type="hidden" name="EngDseseCtgry"><input type= "hidden™
name="EngDseseCigryAdd">
<input type="hiddén" name="filler'>
<input type="hidden" name="EngDseseSbGrp"><input type="hidden"
name="EngUseseSbGrpAdd">
<input type="hidden" name="filler"><input type="nidden" name="filler">
form,
Hextra filler for extra ‘O-vafue 0-position’ radio button, pt.ltZavmd presence of single
'undefined’ radiobtn
<font $sbhsz2 co!or-"$sbhclr">Des:gnlModlfy a Questionnaire/Test Form to diagnose a
disease</font></p>,
<form method="POST" action="QstionrEdit.php" name="QstionrForm">
<table border="0" width="100%">
<tr>
<td width=""30%">+» Category in which disease lies<ftd>
<td width="30%"><select size="1" name="EngDseseCtgry"
onChange="ChangeDseseSbhGrp()"'>
‘<option value="99">Select Disease Category
Page; ’

‘$result=mysql_query("SELECT EngDseseCtgry DseseCigrySetNo FROM DseseCtgnes
order by DseseCtgryNo™);
while ($row = mysql fetch row($result)) echa "<option value= Srowi 1>$row(0]";
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echo <<<Page "
~ <fselect></td>
<td width="13%">({Not Listed?)</td>
<td width="27%"><input type="text' name="EngDseseCtgryAdd” size="20">
<input type="button" value="Add" -
onClick="Add(EngUseseCtgryAdd,EngDseseCigry)'></td>
<jtr>
<ftable>
<table border="0" width="100%">
<tr> _
<td width="30%">+» SubGroup in above categary to which the disease
belongs<ftd><td width="30%">
<select size="1" name="EngDseseSbGrp”
onChange="ShowQstionrs{EngDseseSbGrp)'>
<pption value=0>Select Disease SubGroup
. Page;

if($_POST[EngDseseCtgry}==") _POST[EngDseseCtgry)=99;

$result=mysgl_query("SELECT EngDseseSbGrp DseseSbGrpSerNo FROM DseseSbGrps “.
“where DseseClgrySerNo=$_POST[EngDseseCtgry] order by DseseSbGrpNo™);

if{mysgl_num_rows($result)==0) echo "<option valye="-1">Disease SubGroup Name",

else while ($row = mysql_fetch_row($result)) echo’<option value=$row] 1}>$row]0]";

echo <<< Page
</select><ftd>
<td width="13%">{Not Listed?}<ftd>
<id width="27%"><input type="text" name="EngDseseSbGrpAdd" size="20">
<input type="bulton" value="Add"
onClick="Add{EngDseseSbGrpAdd EngDseseShGrp)'>
<ftd>
<fir>
<ftab|e><p><lp>
Page;
L .
if($_POST(q]} { echo <<« Page
<p>< Available Questionnaires/Test Result Form in <scnpt>funct|on LlstText(l nj {
for(i=1;i<Llength;i++}
if(l.options(i]. vafue==n) {return l.options{i}.text; break;}) }
document.write("<b>"+ ListText(QstionrForm.EngDseseClgry,$_POSTiEngDseseCtgry])
+'<fb> and <b>"+
ListText(QstionrForm, EngDseseSbGrp,$ POSTIEngDseseSbGrp)) +'</b>")
</script></p>
<table border="0" width="100%">
<tr><td width="5%"><i>sletd<input type="radio” name="EngQstionrSerNo"
value="0¢">?</fi><fd>
<td width="30%"><i>Questionnaire Name</i><fd>
<td width="60%"><i>Description</i><fid><td width="5%"><i>Qns.</i></Ad>
<fr> : '
<ftable><hr>
<table border="0" w1dth""100%" cellspacmg-“ﬂ"
Pags,

5result=mysqI__query("SELECT EngQstionr,EngQstionrDscrp,QstionrSerNo FROM Qstionrs .
"where DseseSbGrpSerNo="$_POST[EngDseseShGrp] order by GstionrNo");
/f to set edt btn disabled
if(mysql_num_rows($resuit)==0) { echo "None. Kindly create new Questionnaire.”, *
$nedt=true; }
else while ($row = mysql_ fetch _row($result)) {
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$r=mysq)_fetch_row(mysql_query(" select count{QstionrSerNo) from Qstions where
QstionrSerNo=$row(2] ")),

echo <<< Page LT

<r><id width="5%" alignh=center><input type-"radlo" name-“Eng QatiohrserNo”
© value="$Srow{2]"><id>
<td width="30%">$row{0j</td><td width="60%" style="border-left- ‘"~

style:solid">$row]1)<hd>
- <td width="5%" align=center style-“border-ieﬁ-style solid">$r{0)<Ad>
L (o :

Yol

en

Page.

o Wy
| L TR

as r_f:za}'.‘.“'t“—':"-'
if($_POST]'Qstionrld"|==$row{2]) - '
.." écho "<tr><td colspan= 3><biockquote><font oolor—SthPSent to Patient. Wait for
Responsel<ftd><ftr>",

$crntFarm .= '<input fype="hidden" name="filler">",

}

$crntForm = substr replaoe($crntForm zinput type="hidden" name="EngQstionrSerNo">'-
35y,

echo <<< Page
</table><p align="center">
<input type="button" value="Create New" name="B 1" onClick="return Check{New'}"">
<input type="button" value="View/Edit sefected one" name="B2" onClick="return
Check{'Edt')"></p>
<script>if{"$nedt) /f conditions kept mostly false reducing code execution
{ QstionrForm.B2.disabled=true;, QstionrForm.B3.disabled=true; }
if('$_POST[Patientid]'==") GstionrForm. B3 disabled=true;</script>
Page; :
$crntForm.="<input type=hidden name=filler><input type=hidden name=Ffiller><input
type=hidden name=filler>",

}Hendif q

ecﬁo "<fform>$crntForm”,
echo <<< Page
<input type="hidden" name-"q">

-

Following code relates to the course of events that opens and displays the
questionnaire under the chosen disease category and subgroup, examining if its being
edited or created:

a. If being viewed or édited, displays the name and description, and any
existing questions, with facility to append these to the selected
_quesnonnalre

b. If being created provides input fields for name and d&ccnptlon and for
the questions and their single or multiple choice answers, in both

English and Urdu.

if ([New_Edt=="Edt’} { t=false; .
for{i=6;i<QstionrForm.length-3;i++)
if(QstionrF ormli].checked) { t=true; break; } .
if(!t} { alert("Questionnaire has not been selegted”); return false; }
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" HidForm. action=QstionrForm.action+'7New_Edt="+New_Edt; ConvertCode(QstionrForm);
*QstionrEdit.php”
<font $sbhsz2 color="$sbhcir">Add Questions to Questionnaire<font></p>
Page; )

$result=mysql_gquery("SELECT EngDseseCtgry FROM DseseCtgries where
DseseCigrySerNo="$_POST[EngDseseCtgry}™);

$row = mysqi_fetch_row($result); echo "« Category of disease to diagnose:
<b>$rowj0]</b><br>",

$result=mysq)_query("SELECT EngDseseSbGrp FROM DseseSbGrps where
DseseSbGrpSerio="$_POST[EngDseseShGrp]™),

$row = mysqi_fetch_row($result); echo ™» SubGroup in this category. <b>$raw{C]</b>";

echo <<< Page
<form method="POST" action="$PagelD.php" name="QstionrForm" onSubmit="return
Check{}">
<table border="0" width="100%">
<tr><td width="40%">+ Questionnaire's/Test Result Form's name</td>
<td width="60%"><input type="text” name="EngQstiont" size="30"></td>
<ftr> ’
<tr><td mdth-"40%">-> Brief Description</td>
<td width="60%"><input type-"text“ name="EngQstiontDscrp” size="60"><Ad>
<ftr>
<ftable><p></p>
Page,

$result=mysql_query("SELECT EngQstionr,EngQstionrDscrp FROM Qstionrs ™.
“where QstionrSerNo="$_POST{EngQstionrSerNa]™);

$row = mysql_fetch_row($result),

if($_GET["New_Edt"J!="New’)

echo <<< Dsabl

" <script>QstionrForm. EngQstionr.value="8row{0]",
QstionrF orm.EngQstionr. disabled=true;
QstionsForm.EngQstionrOscrp.value="3rowj 11",
QstionrForm.EngQstionrDscrp.disabled=true; </script>

Dsa'o1 . - :

echo <<< Page
<p>» Available Question(s).</p>
<table border="0" width="100%">
<tr><td align="center" widgth="45%"><i>Question<fi></td> - ,
<td width="45%"><j>Multiple Choices</i></td><td width="10%"><i>Single
Answer?</i»<ftd> .
<itr>
<ltable><hr>
<tabte border="0" width="100%" style="font-family:$face” cellspacing="0">
Page;

$qrelnsert="",
$result=mysql_query{"SELECT -
EngQstion, UrduQstion,EngMitplChe, UrduMltp!Chc EngSnglAnswr FROM Qstions ™.

“where QstionrSetNo="$_POST[EngQstionrSerNo}' order by QstionNo"),
iffmysqg!_num_rows($result)==0 }| $_GET["New_Edt'}|=="New'} echo "None. Kindly add
Question{s).";
else while ($row = mysql_feteh _row{Sresuit}) {

echo "<tr><td width=45% style=border-right-style:ridge;border-bottom-
style:dotted>Srow{Q]". -

"<p alngn*nght:»sstartdei|m$row[1]$enddehm<!td><td w1d‘th-45%

style=border-bottom-style:dotted>",

eche substr(str replace("#',", ".$row[2]) 8,-2)."<p aligh=right>$startdelim";

Telemedicine with Urdu Support 139

-



Chapter 6 ) Experimentation

.echo substr{str_replace{"#" “+{",$row] 31),0,-2)."$enddelim&nbsp;<td><td
- width=10%".
" style=bordet-left-style:dashed>";
) echo Srow{4}==Y'?"<p align=center><font
face="Wingdings™a <ffont><td></tr>""&nbsp; </td></tr>",
' $arelnsert.=$row{0]. #.$row{1}. %
}

echp <<< Page
<ftable><scriptsqrelnsent="$ qrelnsert”; </script><hr><p align="center">
<input type="button" value=" Done/Exit "
onClick="BackForm.action="Qstionrlnit. php';BackF orm.submit{}.">
</p><p>+> Add new Question (Please add in both English & Urdu)</p>
<table border="0" width="100%">
<tr><td width="90%">Question&nbsp; &nbsp, &nbsp; &nbsp, &nbsp; <input type="text"
name="EngQstion" size="65">
<p><input type="text" name="UrduQstion" size="65" dir="riI"
onKeyPress="WriteArabic()" style="$ustyle">
&nbsp;&nbsp;&nbsp;&#1587;8#1608;8#1575,8#1604; <Ip><itd>
<td width="10%"><input type="submit" value " OK "><ftd>
<fr>
<ftable>.
<table border="0" width="100%"> .
<tr><td width="20%">Answer's Type.</ftd>
<td width="25%"><input type="radio" name="EngSnglAnswr" value="N"
onClick="for{i=QstionrF orm.length-12;i<QstionrF orm.lengtty;i++}
QstionF ormli). disabled=fafse”>
Multiple Choice<fd>
<td width="55%"><input type="radio" name="EngSnglAnswr" value="Y"
. onClick="for{i=QstiocnrForm. Iength 12 i<QstionrForm.fength;i++) {
Qst:oan orm[i).disabled=true;
QstionrFormi].value="; }"> Single Answer</td>
<ftr>
<Rable>
<blockquote>Possible Options (If no. of choices are less, leave last ones blank)</ctockquote>

An alternative course of events is triggered when added element is empty or already

exists. Prompt to Doctor and discontinue the operation.

function Add{Engitem,Englist)
{
relnsert=false;
for{j=0;j<Englist.fength;j++)
IKEnglist. options]j).text tol owerCase()==Engitem.value.tol owerCase()).
relnsert=true;
ListName=Englist.name.substr{3, Englist.name.length);
if{ListName=="DseseShGrp’ && QstiontForm.EngDseseCtgry.selectedindex==0)
alert{'Please Select a Disease Category first'),
else if(Engitem.value==") alert("Can't add empty vaiue to *'+ ListName +'");
else if {relnsert} alert("The value already exists in "'+ ListName +";
else { if(UstName=="DseseSbGrp'} HidF orm.q.value=true; // to indicate
change/addition to this list
Englist.options{Englist. selectedlndex] value=-1;
. HidFeorm.action="$PagelD.php?add="+ListName,
window.status="Please wait while "+ ListName +" is added";
- ConvertCode{QstionrForm), - HidForm.submit(};

}
Page;
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i{$_GET['add")=")
switch {($_GET["add"}) {

case 'DseseCtgry": mysqi_query("Insert DseseCtgries(EngDseseCtgry)

values('s_PQST[EngDseseCtgryAdd]})" );
echo Post{"EngDseseCtgry"|=Posi"EngDseseCigryAdd");", bresk;

case 'DseseSbGrp" mysql_query("insert
-‘DseseSbGrps(EngDseseShGrp, DseseCtgrySerNoj ”,
"values{'$_POSTIEngDseseSbGrpAdd),$_FPOST[EngDseseCtgry])" ).
$_POST["EngDseseSbGrp"] = mysql_insert_id(}; // to output added ShCrp's
name :

5

Another altemative course of events is taken when the appended question already

echo 'Post["EngDsesesbGrp“1=Post["EngDsaseSbGrpAdd"];‘; brgak;

exists in the database. Prompt to Doctor and abort appending.

if { grelnsert. indexOf(QstionrForm.EngQstion. value tol owerCase{))i=-1 ||
grelnsert.indexQf(C(QstionrForm.UrduQstion.value) =1 )
{ alert{"Sorry, this Question alteady exists"}; return faise; }
$qrelnsert. =Srowi0]. #. $row1]. %,
if($_GET["add"Ji=")
switch ($_GETT add"]} {
case 'Qstion” if{($_POST["New_| Edt']"'New')
{ mysql_query("Insert
Qstionrs(EngQstionr, EngQstionrDscrp,DseseSbGrpSerNo) ™. "values{'s_POST[EngQstionr],
‘$_POST{EngQstionrDscrp]’, $_POSTIEngDseseSbGrp))” ). $_FOST"EngQstionrSerNo") =
mysql_insert_id(};
}

mysql_query("Insert
Qstions(EngQstion, UrduQstion, EngMitplChe, UrduMitpiChe, EngSnglAnswr QstionrSerNo) "
“values{'$_POST[EngQstion],'S_POST{UrduQstion]',
s '$_POST[EngMitpIChef,'$_POST{UrduMttp!Chct,".
™$_POST{EngSnglAnswr},5_POSTIEngQstionrSerNo])" ); break;

For multipie choice answer type, no of choices is less than two or the choices
are haphazard among English-Urdu fields. Inform the Doctor and abort the append

operation.

if (QstiontForm. EngSnglAnswi{0].checked)  { count=0;
for{i=QstionrForm.length-12;i<QstionrForm.length-1;i+=2)
engfil=QstionrForm[i}. value?1:0; nengfil=QstionrForm[i+1].value?1:0;
if (engfif * nengfil) { alent{"Both fields required for ™+ .
QstionrForm{ij.name.substr{3, GstiontFormi). name.length)); return false;

elseif (engfil & nengfil){ = count++,
HidForm.EngMitplChe.value+=HidFarm(i]. vafue+"#"
HidForm. UrduMUiplChe.valuet+=HidForm[i+1}. value+"#”;

}

if {count<2) { alert{"Provide atleast two choices™); return false, }
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$r=mysql_fetch_row({mysql_query("select §_GET[lang]Name,EngToTime from Doctors

where Urduld="$row{0]™));
echo "<tr><td width=45%>&nbsp;$startdelimStexts(3]senddelim ™, $late=""

if(date("Y-m-d H;i:00")>="$row{7]-Srow{6]-$row(5] S{1")
Slate="<tr><id align=8dir2><font color=Shclr
size=3>$startdelim$texts[9]$enddelim<td></tr>",
else if(date{"dmY"}=="3row[5]$row{5]$row{7]") echo <<<Link
<a href="javascript: Apnt{‘*srow{0],'Srow{i]}">
Link;

echo "<i>$startdelim$1{0]$ enddelim</i></a></td><td width=35%>". /{+0 to cnvrt char-
>pumeric ) )
“$startdelim”. $days[Srow[4]]."Senddelim Srow{5]-
$startdelim".Smonths[$row{6]+0]."Senddelim-3row{ 71"
"<ftd><td width=20%>$row[8]</td><Ar>5late";
} echo "</table><p></p>";

3. Displays any previous visits indicating if there are ‘pending’ questionnaires to be answered.
Il Previous Visits

echo <<< Page

<font $sbhsize color=$hc!ir><u>$startdelim$texts{4]Senddelim</u></font><p></p>

Page;

if{ mysql_hum_rows($result)==0 ) echo "<p
align=$dir1>&nbsp;&nbsp;&nbsp;$startdelimStexts 11)5enddelim</p>",;

else { mysql_data_seek{Sresult,0). echo “<table width=100% dir=$dir style="{ont-
size:§tblsz>";

while($row=mysql_fetch_row({$resuit}) if($row]3]=="y") {
Sr=mysql_fetch_row(mysqi_query("select $_GET[lang)Name from Doctors where
Urduld="3row{0]"});
echo "<tr><td width=45%>&nbsp; bstartdelimStexts[3]$enddelim ™, $star="",
echo <<< Link.
<a href="javascript: Apnt(' $row{0]' 'Srow{‘l] 1) >
‘Link;

It indicate pending form fill
if{ is_integer{strpos($row[2],"1")} ) { echo “<font colar=$helr>"; $star="""; }

echo "<i>$startdelim${0)$enddelim</i></a>3star<Ad><td width=35%>",
"$startdelim”. $days[Srow{4])."$enddelim Srow{5)-
$startdelim™. $months[$row{6]+0]."$enddelim-$row{7]".
"<ftd><td width=20%>$row[8]</td><Ar>",

Following code allows a patient to activate his / her Wait in Queue status.
function Apnt(dﬁd,apntmntdim,pwst)

ApntForm:Drfd.vafue=drid: ApntForm. ApntmntDtTm. value=apntmntdtm;

ApntForm.target+=drid; '
ifiprvst==1) { ApntForm.action="$PagelD.php?lang=$_GET{lang]’ ApntForm.target=""
ApntForm.UrduPasswd.value="$_POST{UrduPasswd];
}
ApntFerm.submit();
}
timer=window. setTumeout("Apnt(S PGSTIDrid], 'S F’OST[ApntmntDtTm] 13", 1000“60’2)
</script>

<form method="POST" action="patients/WaitinQue. php‘?lang =%_GET{lang]"
name="ApntForm"
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target="$_POST{Urduld]PtApntnewin™>
<input type="hidden" name="Urduid" value="$_POST[Urdu!d]"><input type="hidden"
name="UrduPasswd™>
<input type="hidden" name="Drid"><inpuf type="hidden” name="ApntmntDtTm">
<input type="hidden” name="nolfrstm" value="yes">

Following code shaws questionnaires as a report or as a form to be filled if it's ‘pending’, also
shows the doctor's prescription ete,

i expand the clicked one
if (3_POSTIDrid"}==3row[0] && § POST["ApntmntDtTm' ==%row{1]) {

$r=mysql_fetch_row(mysql_query("select Answr,Prscrption,EngRmrks,PatientCmint from
Apntmnts . "where (Patientid="$_POST[Urduld]’ and Drld"$row[0} and
ApntmntDtTm="$row[1]'}"));

echo "<tr><td colspan=2><font $sbhsz2
color=$sbhclr>$startdelim$texts[5)$enddelim</td></tr>";

$qstionrid=explode(# $row(2]); $answr=explode('#,$r{0]);
for($i=0,%answrindx=0;%i < count($qstionrid)-1;5i++) {
Srsqn=mysql_query(“seiect
$_GET{lang)Qstion,$_GET([lang]MitpIChe,EngSnglAnswr,QstionSerNo ",
- *from Qstions where QstionrSerNo="$gstionrid[$i[ order by QstionSarNo”};
if( is_integer{strpos(3qgstionnd[$i),"1"N){ .  if{$i==0) { //bgn form tags for first one
echo <<< BgnForm
if{ {is_integer({strpos($qstionrid[$i+1],"")) )
echo <<< EndForm
I/ report
else {
while($ran=mysq!_fetch_row{3rsqn)) {
For detailed code of form & report, consult “Wait in Que — implementation™
echo <<< Prscrption... ’

6.2.14 Get Appointment

This part of systein is implemented by in “PatientLinks.php”, “GetApntmnt.php”, and
“CnfrmApntmnt.php”. The Typical Course of Events implemented in
“PatientLinks.php” includes the code that allows the user to search a doctor on basis

of specialization or name. This part of the code is given below:

$ptiinks=array("EdtPrsniinfo.php","EdiFmlyMdclHstry php®,"SearchDrs.php®,"GetApntmnt.php
" "LogOut()");
function Link(link)
{ PatientLink.action= '$prextn!lognnfpauentsﬂ[Ink+‘?lang-$ GET[fang]';PatientLink.submit(); }
</script><form method="POST" action="" name="PatientLink"” target="PtLinknewin">

<input type=hidden name="Urduld" value="$_POST[Urduld]™>
<fform><table width=100% style="font-family:$face” dir=$dir border=2 bgcolor="#00FFCC"
bordercolor="#FFCCg3">
Page;

for($i=0;$i < count($ptlinks)-1;$i++) echo <<< Links
<td><a href="javascript:Link('$ptlinks{$i])" style="text-decoration: none™>
$startdelim$pttexts[$i}$enddelim</a=</td>
Links;
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After finding a related doctor the patient is provided with information about doctor’s
expertise and experience. Next step is to allow the user to choose date for

appointment. This portion is implemented in “GetApntmnt. php”

if {$_GET["lang"]=="Eng’) {
echo "<script>for(i=0,i<KyBrdPanel. Iength i++)
KyBrdPanel[i]. disabled=true; </script>",
Stexts=array{"Dr ","~eSearch by Name" "Name","Specialization”,"Online Time","To",
"Average Tlme per Patient","Fee for Visit',"Select Date for Appointment”,
"Day","Month" "Year","~eConfirn Appointment”,
"No Results. Kindly provide Correct Name.",™,"hr","mins", "City");
$months = array('™,"January", "February”, "March”, "April”, “May" "June", "July”, "August”,
"September”, "October”, “November”, "December”),
} else {
$style=$ustyle; $keypress-"WnleArab|c(}" $C="C";.
function NameCheck({) .

iftDrNameForm[Q].value=="}{ alert("Specify a Name, Please”), return false; }
HidForm.$_GET[lang]DrName.value=$C(DrNameForm[0].value);
HidForm.action=DriNameForm,action; HidForm.submit(}; return false;

}
function ChangeDays()

{.
<form methed="POST" action="$PagelD. php7iang“$ GET]lang]" name="DiNameForm”
onSubmit="return NameCheck()">
<p dir=5%dir align=%$dir2>$startdelim$texts[0]$enddelim
<input type="text” name="5% GET[lang]DrName size=30 onKeyPress="$keypress"
style="3style"><br> - :
<input type=submit name=B1
style=' Sstyle"><lp><scnpt>DrNameForm B1. value*D('stexts[ﬂ 1), <fschipt>
<fform=> . .o?
Page; . -

if{$_POST['$ GET[Iang]DrName =" ){

$result=mysqgl_query("SELECT Urduld FROM Doctors where
$_GET[lang]Name="_$_POST{"$_GETjlang)DrName"]."")

if{mysgl_num_rows($result)!=0) { $row = my5q1_fetch_row($resuit); $_POST"Drid"[=$row{0];

}
else §_POST['Dnd"]="; /fto avoid any previous dr's info
} ;

$result = mysql_query(" select §_GET[tang]Name,$_GET[lang}Specialization,"

"“time_format{EngFromTime;'%r),time_format(EngToTime, %r"),hour(EngAvgTime), minute(En
gAvgTime),".
"EngAmount,EngUnit, $_GET[langCity from Doctors where Urduld="$_POST[Drid]'");

R
if(3_POSTT'Drid")!="} { $row = mysq!_fetch_row({$result), $row[7]=substr($row{71,0,1);
echo <<< Page .
<blockquote><p align=$dir1><font $sbhsize color=$sbhcir>

<font $hsize color=8hclr>§startdelim$texts[2]$enddelim: </font>
<b>$startdelim3$texts{0)$rowj0)$enddelim</b>. ..
<form method="POST" actlon—"CnfrmApntmntphp'?lang“s GET[Iang]" name— ‘DtApntForm”
onSubmit="return Check{)">

<table width="100%" dir="$dii" style="font-size:$tbisz">
<tr>
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<td align="center">$startdelim$texts[8i$enddelim &nbsp;
<select name="EngDay" size="1" style="$style">
<pption value="0">$startdelim$texts[9]$enddelim...
<select name="EngMonth” size="1" onChange="ChangeDays{)" style="$style">
<option value="0">$startdelim$texts[10]$enddelim...
<select name="EngYear" size="1" onChange="ChangeDays()" style=' $sty1e">
<pption value="0">$startdelim$texts[11]$enddelim
<script>for(i=0;i<3;i++) document.write( “<option>“+ (new Date() getYear()+i)
)i <Iscript> .
<fselect></td>
<ftr= '
<ftable><p align="center"><input type=submit name=B2 style="$slyle"></p>
<scnpt>DtApntForm EngDay.options{new Date().getDate()].selected=true;
- DiApntFerm.EngMonth.options{new Date().getMonth()+1].selected=true;
DtApntForm.EngYear.options| 1] selected=true;
DtApniForm.B2. value=D('$texts]12],1),</script>
</form>
Page;

} else echo "<p align=$dir1>$stértdelim$texts{13]$enddelim";

echo <<< Page
<form methad="POST" action="' name="HidF orm">
<input type="hidden" name="EngDay"><input type="hidden" name="EngMonth">
. <input type="hidden™ name="EngYear"><input type="hidden" name="filler">
<input type="hidden" name="$_GET[lang]DrName" value="$row{0]">
. <input type="hidden" name="Drld" value="$_POST[Drd]'>
<input type=hidden name="Urduld" value="$_POST[Urduld]">
</form>

Alfier the patient opts for ;1 date, the system automatically allocates the appointment
time keeping in view the appointments of other patients with the same doctor,
doctor’s online time and other. considerations. This part is implemented in
“CnfrmApntmnt.php™: ‘

if (3_GET["lang"j|=="Eng') {
echo "<script>for(i=0,i<KyBrdPanel.length;i++)
KyBrdPanel[i]. disabled=true;</script>";

Stexts=array("Appointment with Dr*,"Doctor's existing Appointments, Dated","Patient Name",
"Time","To"™ "Your ", "~eConfirm”","~eChange Date", "None. You are the First one.”,
"Sorry, is not availabte. Change the Date or Consult another Doctor.”,
"Sarry, You already have an ", "Sorry, Try Next Dates, as Passed Time can't be
Alotted for "y,
$months = array(™,"January”, "February”, “March", Apnl" “May”, "dune”, “July”, "August”®,
“"September”, "October”, "November' "December™);
Yelse{
$style=$ustyle;

$texts=array("~u:4BL{K><h{QJ7 +H{@47g{b4K_>" "~ub4K_>@iMO80<h(; 4BL(AV<h(4
QJ47+(MO>;h","~uM>QC({K4(N4AM" //0,1,2...
echo <<< Page

<htmi><head><title>$PagelD Page<#itle></head><body><font face="$face"><p
align="center">

<font $hsize color=$helr>$stardelim$alrdydtexts[0)senddelim <font
color—$sbhclr>$startdellm
Page;
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echo $drmame=8_POST["$_GET[lang]DrName"]; echo <<< Page
Senddelim<ffont><font></p>
<p align="$dir1"><font $sbhsize calor=$hclr>$startdelim$texts]{1]§enddelim <font
color=$sbhclr> .
$_POST[EngDay]-$startdelim
Page;
echo $months[$_POST["EngMonth"}+0]."$enddelim-$_POSTIEngYear]</font></font></p>";
11+0 to conver char->number

$result=mysql_query(“select Panenud ApnimntCtTm from Apntmnts where
(Drid="$_POST[Drld] and ".
" date_format(ApntmntDtTm,'%d%m%Y')='$_*POST[EngDay]$_,POST[ EngMonth}s_P
OST[EngYear})".
"order by ApntmntDtTm");

echo "<table width=100% dir=3$dir style="font-size:$tblsz'>";
ifimysql_num_rows($result}==0} {
echo "<tr><td>$startdelim$texts[9]$ enddelim<Ad></tr>";
$t=mysqi_fetch_row({mysql query(" select @t'-'S POSTIEngYear]-$_POSTIEngMonth]-
$ F’OST{EngDay} Sdrrowi0} +"
"interval 1 minute, time format(@t %r'), time_to_sec(@t) "))

}else { echo <<<Page
<tr><td align="center"><font
color=§sbhclr><b>$startdelim$texts{2}$enddelim</id><td align="center>
<font color=$sbheir><b>$startdelim$texts(3)$enddelim</td>
<ftr>
Page,
while(Srow=mysq!_fetch_row($result)) {
if{$_POST'ApntmntDtTm"}==8$row{1]) $f="<font color=8$helr>"; else $f="",
$r = mysql_fetch_row(mysql_query(“select Name lang from Patients where
[d="$row[0]™));
(S 1]'=Eng’} {3fc="Sfont"; $stri="<script>D{™,$endd=""), </script>"} else
{$fc=3strt=%endd=""}
echo "<tr><td align=center>$f<fant face="$fc">$stritr{0)Sendd<td><d align=center>",
$r = mysql_feteh_row( mysgl_query(" select time_format('Srow{1],'%r'),".
) “time_format{ {'$row[1]' + interval "$drrowf1} hour_second) - interval 1
minute,'%r ) *));
echo "$f$r{0) $startdelim$texts[4]Senddelim $r[1)
$startdelim$texts|5jSenddelim<hd><itr>",

mysql_data_seek($result,mysql_num_rows(Sresult}-1); $row=mysql_fetch_row($result);
$t = mysal_fetch_row({mysq!_query(" select @t:="$row[1]' + interval "$drrow(1]'
hour_second,”.
“time_format{@t,'%r"), time_to_sec{@) ")),

echo "<ftable><hr>",
if (§_POST["ApntmntDtTm"]=="){

echo "<p align=center><font $hsize color=$hclr>$startdelim$texts{6]$texts[3]$enddelim <font
color=$sbhelr>";
if{$t{2]>8drrow(2}} { echo "$startdelim$texts]10)Senddelim”; $dsablenfrm=true; }
else echo $t{1];
echo <<< Page
<ffont></font></p><form method"'POST" action="3PagelD. php'?langv$ GET[Iang]"
name="CnfrmForm">

<p align="center"><input type=button name=B1 style="$style"-
onClick="CnfrmFom.submit(}">
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-

<input type=button name=B2 style="Sstyle" onClick="history.back()"></p>
<seript>CnirmForm.B1.value=D('$texts[7],1), CnfrmForm.B1.disabled="Sdsablcnfrm’,
CnfrmForm.B2.valie=D('$texts[8], 1), </script>

<input type="hidden" name="ApntmntO{Tm" vaiue="$t{0j">
<input type="hidden"” name="EngDay" value="$_POST[EngDay]">
<input type="hidden" name="EngMonth" value="§_POST[EngMonth]'>
<input type="hidden" name="EngYear" value="$_POST[EngYear]">
<input type="hidden" name="$_GET[lang]DrName" value="%drname">
<input type="hidden" name="Drid" value="$_POST[DiId]">
<input type"hldden name="Urduld" value="$_POST[Urduld]">

<fform>

Page,

}

if ($_POST["ApntmntDtTm"}!=") {else  mysql_query({“insert
Apntmnts(Patientld, Drid, ApntmntDiTm, Qstionrid, Answr) *.

“values{'$_POST[Urduld],'$_POST[Drid]",'$_POST[ApntmmtDITmY, “,"¥" };
} ) :

The error handling part designed as altemative courses of events include the situation
when appointment date chosen is a previous one. The Patient is properly informed

about this by the code in “GetApntmnt.php™
function Check()

{..
y=DtApntForm.EngYear.options{OtApntForm.EngYear.selectedindex]. text;
m=DtApntForm.EngMonth.selectedindex; d=DtApntForm.EngDay.selectedindex;
if( (y<new Date{}).getYear(}} || (y==new Date{).getYear{) && m<new Date().getMonth(}+1) (|
. {m==new Date().getMonth(}+1 && d<new Date().getDate()) )

{
}

‘alert("Appointment Date cannot be a Previous one..."}; return false;

In case a patienr does not establish a session with the doctor in appointment time then

the entry is deleted from the database by the code in “CnfrmApntmnt.php™

/1 any Existing 'New' Appointment?
if (mysql_num_rows{$result)!=0) { Srow=mysql_fetch_row{$result);
if(date("Ymd H:i.00"j>="8row{1] $drrow{3]') mysql_query{"delete from Apntmnts *,
"where (Patientld='$_POST[Urduld] and Drld="$_POST[Drld]' and Old="N"\");
else {
$_POST["ApntmntDtTm"|=$row{0], $_POST["EngYear‘J=substr{Srow(1],0,4};
5_POST[ EngMonth"]-substr($row{1]42) 5 F‘OST[”EngDay‘] =substr(Srow(1},6};
Satrdy=$texts[11].

}

Another alternative course of events arises when time slot is not available, or is
available owing to less number of patients but doctor’s online time for 'today’ is over.

In this case patlent is suggested to change the date or to consult another doctor
else if (s POST'ApntmniDITm" =) {
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if(date("Y-m-d H:i:00")>"$_POST{ApntmatDITm]")
{ $alrdy=8texts{12],echo "<scrzpt>mndow setTimeout{"history.go(- 2), ,12000); <Iscr|pt>“ }

6.2.15 Wait in Quene

The procedure of patient’s waiting in queue for the doctor is implemented in
“WaitInQue.php”. Typical course of events is invoked when the patiento logs in and
opens queue of patient for the Doctor on the particular day. Names of patients,

appointment times and status (online / offline / attended) is shown.

if ($_GET["lang"]|=="Eng') {
echo "<seript>for(i=0;i<KyBrdPanel.length;i++)
KyBrdPanelfi]. disabled=true;</script>";
$texts = array("Dr","Patients’ Queue for ", "Patient Name”,"Time","To","™,"Status",
"Questionnaires/Suggested Tests”,"Prescription”,"Dr's Remark’, .
"Kindly wait for Dr's Questionnaires.”, "Your Comment","~eSend”,
"Info, Doctor's Online Time is over!","Better Health next time InshaAllah™),
$stts = array("Offline”,"Online","Waiting","Being Examined"),
}else {
$style=Sustyle; $keypress="WriteArabic(}", $C="C",
Stexts = array{"~ubdK_>","~uM>QC Of{KP(JD4>({5>43i(",
"~uM>QC(K4[N4M","~uQJ7" "~u@i""~u7K",
$result=mysql_query(" select $§_GET[lang]Name,EngAvaTime,EngToTime from Doctors
where Urduld="$_POST[Drd] "},
$drrow = mysql_fetch_row(Sresult); echo <<< Page
<html><head><title>$PagelD Page(ltnt!e><1head><body><font face="%face"><p
align="%dir1">
<font $hsize color=Shclr>$startdelim$texts] 1stexts[0]$ enddelim <font color=$sbhclr>
$startdelim$drrow[0}$enddelim<i/font>&nbsp;: </font></p>
Page; ’ :
1 Queue
echo <<< Page )
<script>timer=window.setTimeout{"QueueForm.submit(};", 1000"60"1};</script>
<form method="POST" action="$PagelD. php?lang=$_GET{lang]’ name="QueueForm">
<input type="hidden" name="Urduld” value="$%_POST{Urduld]">_
<input type="hidden" name="Orid" value="$_POST[Drld]">
<input type="hidden” name="ApntmntDiTm" value="8%_POST[ApntmntOtTm]'>
<input type="hidden" name="PatientCmnt" value="$_POST[PatientCmnt]">
<input type="hidden" name-"cmntdone >
</form>
<table width=100% dir=$dir style="font-size: Stblsz’ >
<tr><td><font $sbhsize color=$sbheir-$startdelim$texts[2[$enddelim<Ad>
<td align="center"><font $sbhsize color=$sbhclr>$startdelimdtexts{3]$enddelim</td> -
<d align="center'><font $sbhsize color=§sbhclr>$startdelim$texts|tl$enddelim</id>
<htr> '
Page,

$result=mysql_query{"select Patientld, ApntmntDtTm from Apntmnts
“where (Drld="$_POST[Drid} and ™.

"date_format{ApntmntDtTm, %d%m%Y")=date_| format($ POST[ApntmntDtTm] '%d%m%Y))
-order by ApntmntDtTm"); :

while($row=mysq_fetch_row($resuit)j {
if($_POST["Urduld"[==5row{0]) $(="<font color=Shdir>"; else $f=""
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$rp = mysqgl_fetch row(mysql query(“select Name, Status, lang 1rom Patients where
id="Srow{0]"});

if($rp(2]!="Eng’) {$fc="$font"$strt="<script>D(", $endd=""),</script>", } else
{$fc=$strt=$endd=""}

echo "<ir><td>${<font face="$fc'>$strtSrp[0j$endd<ad><td align=center>", .
$rt = mysqi_fetch_row{ mysq!_query(" select time_format{'$row]1},'%r’).".
"“time_format{ ('Srow{1] + interval '$dirow{1} hour_second) - interval 1 minute,%r" ) ")},
" echo "$1$rt[0] $startdelimStextsf4]Senddelim Sri{1] Sstartdelim$texts[5]Senddelim<td>",

echa "<td align=center>$fstartdelim” $stts{$rpf 1)}."$enddelim</td><ftr>";

The part of code that changes status of patient and highlights current Patient’s name in

the queue, while waiting for tum is given below:

if($ POST[‘ notfrstm”]=="yes") mysg!_query(" update Patients set Status="2' where
1a="$_POST[Urduid] ");
if($_POST({"Urduld"[==$row{0]) $f="<font color=Shcir>"; else ="
$1p = mysgl_fetch row(mysql query("se[ect Name, Status lang from Patients where
1d="$row{0]™); .
if($rpl2]!='Eng’} {$fe="Efont", $strt"'<scnpt>D('" $endd=""Y; <Iscr| pt>4} else
{$fc=$strt=8endd="",}
echo "<tr><td>$f<font face="$fc' >$strt$rp[0]$endd<ﬁd><td ahgn-center:"'

Following code makes the patient ready for medical session by changing status and

asking to wait for Doctor’s questionnaires.

if($_POST['Urduld"}==$row{0] && $_POST{ApntmntDiTm]==Srow[1])

if (Srp(1)==3 || Srp[1}==1) {
_Sr=mysq_fetch_row{mysql_query("select Qstionrld Answr,Prscrption, EngRmrks from
Apntmnts *. "where (Patient!d='$_PQST[Urduld[ and Orid="§_POST{Drid} and
ApntmntDtTm=$_ POST[ApnlmntDtTm! )"))

if(S07!=") {
echo "<tr><id colspan=3><font $sbhsaze
color=$sbhclr><u>3$startdelim$texts[7$enddelim<Ad></tr>";

Following code facilitates and manages the medical consultancy session by changing
patient’s status, enabling scnding of questionnaire, prescription and remarks,
displaying patient’s response as answered questionnaires and Patient’s comment, and

controlling the overail session,

$qstionrid=explode({#', $r{0]); $answr=explode(# $1{1]);
for{$i=0,3answrindx=0;$1 < count(Sqgstionrid)-1,$i++) {
$rsgn=mysql_query{
"select $_GET{lang]Qstion,$_GET[langMitpiChec,EngSnglAnswr, QstionSerNo *,
“from Qstions where QstionrSerNo="8qstionrd[3i]' order by QstlonSerNo")

if{ is. integer(sirpos[sqstlonndfsu ") {
if($i==0) { echo <<< BgnForm
<script>
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function Check()
{ for{i=0;i<AnswrForm.length;i++)
if (AnswrForm{i].type=="text") { if(AnswrForm{i].value==") {
alert{

*The Qustion"+AnswrFormli].name. substr(8, AnswrForm{i] name.length)+
" is un-Answered"); retumn false;}

else if (AnswrForm[i}.type=="radio"}{ t=false,

nm=AnswriFormfi].name;
whnle(AnswrForrn[l] name==nm) if (AnswrForm{i++].checked) t=true;

nfuu{
alert("The Qustion"+ nm.substr(8,nm.length) +" is un-Answered"),
return faise; }

}

HidForm.action=AnswrF orm.action; ConvertCode(AnswrForm);

for [i=0; 1<I~hdFon'n length-8;i++) if{HidForm[i].name.substr{0,8)=="EngAnswr"} {
HidForm.Answr.value+=HidForm{i] value+"#";

_HldForm[ll.valuef :

HidForm.submit{}; return false;

)
if{'s_POST[cmntdone]=="cmntaftrform’ || '$_POST{cmntdone|=="Talse’j
QueuyeForm.cmntdone.value=false;
glse  window.clearTimeout({timer},</script> .
<form method=POST action="$PagelD.php?lang=3_ GE‘IIIang}‘ name="AnswrForm"
onSubmit="return Check{)">
BgnForm;
$hidform="<form method=POST action=" name="HidForm™";
} flend form tags on the firstone
while($ran=mysql_fetch_row{$rsqn)} {
if ($ranf2]=="Y") {
echo "<r><td colspan=3 style="border-bottom-
style:dashed'>$startdelim$rgn[Qj$enddelim ™.
"<input type*‘text name="EngAnswrdrqn(3] size=10></td></tr>";
Shidform.="<input type="hidden’ name="EngAnswrdrqn[3}'>";

}

eise { echo "<tr><td colspan=3 style="border-bottom-

style:dashed'>$startdelim$rgn{Q]$enddelim ™,

Smitplche=explode{# $rqn{1));

for (3k=0;$k < count{$mitplchc}-1; $k++) {
echo "<input type="radio’ name='EngAnswrSrqn[3]'
value=$k>$startdelim$mitplchc{$k)$enddelim
$hidform.="<input type-'hldden name-'ﬁller‘>

} echo “<fd><hr>",

$hidform = substr_replace($hid{orm,"<input type="hidden’

name="EngAnswrrqn{3]>",-35};

} -

}

if( lis_integer(strpos($qstionrid[$i+1},"1")) )
echo <<< EndForm
<tr=<td colspan=3 align=center><input type=submit name=B1
style="$style"></td><fir></farm>
<geript>AnswiForm.B1.value=D['$texts][12], 1);</script>
$hidform<input type="hidden" name="filler"><input type="hidden" name="Answr">
<input type="hidden" name="Qstionrld" value="$r{0]">
<input type="hidden" name="Urduld" value="$_POST[Urduld]">
<input type="hidden" name="Drid" value="$_POST{Drid]'> ’ .
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<script>if{typeof(AnswrForm)="undefined™) AnswrForm.B1 .disa-b!ed=true;
CmntForm.B1.disabled=true;
window.clearTimeout(timer); <!scr|pt>
End;

} fend patientld if
Yecho "<fable>";
if ($_POST["cmntdone™] || $_POST["cmntdone™=="cmntaftrform”)
mysql_query(® update Apntmnts set PatientCmnt="$_POST{PatientCmni] "
"where (Patientld="§_POST{Urduld]' and Drld="$_POST[Drld]' and
ApntmntDtTm="$_POST{ApntmntDITmT) ™)

if {($_POST["Answr't=")
mysql_query(" update Apntmnts set Answr=Concat('$_POST(Answr] Answr}, "
*Qstionrld=Reptace(
Qstionrld,'$_POST{Qstionrld],Reptace('$_POST{Qstionrld]', 1"} } ™.
"where (Patientid="8_POST[Urduld]' and Drld-'$ _POST[Drd] and
ApntmntDtTm="$_POST{ApntmntDtTm]) "%

if (date("H:i:00")>"$drrow[2]")
echo "<p align=3%dir1><font Shsize
color=$sbhelr>$startdelim$texts[13j$enddelim</font></p>";
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7. Results and Conclusion

This chapter will present the results obtained from the expermental
application that was developed. to test the research. These results will be compared
with the objectives of the research in order to evaluate the level of success. Finally the
thesis will be concluded with an assessment of work done and possible future

directions of research in this area.

7.1 Results of Experimeniation

. Objectives of this research were described in section 1.4 of this thesis. In order
to show and evaluate the results finally obtained we use the same sequence of
objectives as portrayed in the beginning. The obtained results related 1o each objective
will be discussed under. the heading of that objective and its level of success will be

assessed.

7.1.1 Standard Urdu Tools

First objective of this research -.;ras té) develop a set of standard tools for Urdu
data entry in dynamic web applications. Figure 7.1 shows the signup of page of doctor
that allows input in both Engli_sh and Urdu at the same time. Figure 7.2 shows the
signup page of patients that allows data entry in Urdu using the developed input
controls. Almost all of the standard input coﬁtrols for web applications are
represented in these pages. These tools can be included in any web page for Urdu
input as other standard HTML controls. They have successfully communicated Urdu
data to and from standard database engines and server side scripts.

7.1.2 Mechanism for Urdu Displays and Data Transmission

The first objective “Urdu Displays” was related to development of a
mechanism to display Urdu text on web sites as that of English or other langilages.
The second one was related to optimized data transmission of Urdu. The methodology
of character based Urdu display developed in this research has satisfied both of these -

objectives. It has rendered thres main advantages. Firstly it has set Urdu free of the
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vendor dependant tools like ActiveX controls. Secondly it-has reduced data traffic fc;r
the Urdu pages to the level of normal English pag'es by replacing the Urdu characters
with single-byte codes while sending to the network. Thirdly the methodology has
opéned ways for use of Urdu in all standard database engines, whois regisiries, and
domajn name servers. Figure 7.3 shows a page that was generated dynamically using

a server side script including values from database.

-t
e T A e R

Figure 7.2 Patient Signup Page :
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Figure 7.3 Patient Login Page

7.1.3 Code Plate and Keyboard Standards

According to the third objective, available and emerging code plate and
keyboard standards were to be supported by the developed Urdu technology. This -
objective was met by keeping the keyboard and code plate separate from the core
algorithms. Users are allowed to change the keyboard layout at any point and code
plate can be dynamically altered by the web programmer. This was done by keeping
the code pléte and keyboard data in separate files that were included in the main
stream program dynamically. It can be observed in top lines of Figures 7.1 to 7.3 that

the user is given & choice to select from two available standard keyboards.

7.1.4 Establishing Telemedicine Sessions

This objective targeted for improving feasibility of telemedicine through
internet for medical consultancy. The research has proposed a structured approach for
Doctor-Patient dialogue in or&er to facilitate decision-making by the doctor about the
disease of patients. As a first step the doctor and patient have to sign up with the
system by providing necessary information about them. Figure 7.1 has already sho;\m
the signup page for doctors and figure 7.2 shows the same for patients. As the second
step the patient has to search thie database for a doctor closely related to his { her

pr’oi:_leni. The page developed for this purpose is shown in figure 7.4, + -
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Figure.7.4 Search Doctor Page

After finding a related doctor the patient is presented with a.summary of
information about the doctor and the times for which the doctor is available for online
consultancy. This page is shown in figure 7.5. Now the patient can get an online
appointment from the doctor. The system automatically assigns a time by using the
start time of doctors-online avaialabili'ty (given by the doctor at time of signup) and

adding the times given 1o patients who have already taken appointments on the same

dav. The system response to the patient after these calculations is shown in figure 7.6.
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Figure 7.5 Doctor Information for Patient
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Figure 7.6 Information of Appointment for Patient

Name of the patient appears in the queue for the related doctor after the patient
takes appointment from the doctor using the automatic time allocation system.
Similarly this appointment also appears on the home page of patient. This information
remains on display for information purposes but the actual tele-medical session is
established when the doctor clicks on name of a patient from the queue for that day.
This can only be done in the time allocated for the appointment. The informative page
of patient queue for a doctor is shown in figure 7.7(a). It can be seen that name of the
patient who opted for English language appears in English while the other in Urdu.
Figure 7.7 (b) shows the sitnation when the doctor clicks on name.of a patient to
attend him / her. It is noticeable that basic information about the patient is shown to
the doctor with the age calculated using the birth date as given by the patient at time
of signup. The appointment information according to patient’s perspective is
_ displayed in home page of patient as shown in figure 7.3.
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Figure 7.7 (as Patient Queue on Doctor Home Page
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ngure 7.7 (b) Information about Selected Patient

The tele-medical consultancy session becomes active when the patient is in
“wait in queue” status and the doctors selects the patient for attending him / her by
clicking on patient’s name, This structured medical dialogue starts with the level — 1
questionnaire as discussed in section 3.1.2. This would be a set of medical diagnosis
questions aiming to inquire general condition of the patient. Usually this questicnnaire
will be same for every patient. The second level question set will be selected on basis
of answers given for the first level. Similarly based upon the answers of second level
questions the doctor will send a third level specialized question set aiming to pin-
point the nature of disease. For all this setup a questionnaire design module is
provided for the doctors. This facility allows doctors to prepare question sets for
diagnosing diseases falling into their field of specialization. Figure 7.8 shows a
snapshot of this mechanism. Each question has to be given in both English and Urdu
in order to accommodate all types of patients. Patients who select English during their
signup will see the questions in English and others in Urdu,
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' Figure 7.8 (a) Mechanism for Adding Medical Questionnaire

Telemedicine with Urdu Support 159



Chapter 7 _ Results & Conclusion

1 o] wmpe Cprteon (Poeece abd i Dot Bonghsl: & Cinchyy

Cpmxvn Ervockess favar

PERNLS S ol Lay
p
Acswst's Type. & Motgde Thive ¢ Teghe Ammer

Porrbia Jpueoa S oo, o choicer ace jore, Jaxve last sten bz} -

Iy Englin:
Afems

Figure 7.8 (b) Mechanism for Adding Questions to a Questionunaire

A database of the questionnaires is maintained and standard question sets are
available for every doctor registered to the system. While attending a patient the
doctor can select a required questionnaire and send to his / her patient. Figure 7.9
shows the mechanism available at doctor’s end to select a diagnosis questionnaire and
send it to the patient being attended. The snapshot is for the situation when the doctor
is attending a patient named “Nadeem” as shown in left panel and questionnaire to
confirm sour throat is sent to the patient, which belongs to ENT category and throat
diseases group. ' :
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estionnaire Selection and Sending Mechanism

" Figure 7.9 Qu
~ The interface is in English at the doctor’s end as all doctors are expected to be
fluent in the language.- At patient’s end the interface is according to choice of

language selected by the patient time of signup. The questionnaire sent by the doctor
is displayed in English for patients who opted for this language while the same
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questionnaire will be shown in Urdu for patients requiring it. Figure 7.10 shows the .
interface for a patient in English while figure 7.11 shows the same interface for a
Urdu speaking user. The patient is expected to fill in the questionnaire with
appropriate answers and send it back to the doctor.
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Figure 7.10 Questidimaire Received and Answered By Patient in Engiish
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Figure 7.11 Questionnaire Received and Answéred By'Patient in Urdu

At doctor’s end the language in which the questions were answered does not
matter. The answers are shown to the doctor back in English. Figure 7.12 shows the
interface when a questionnaire answered by the patient in figure 7.11 is retumed to
the doctor. It can be observed that the answers in the English version are same as
given by the patient in Urdu. "

This process of questions and answers is expected to completed in two or three
cycles in most of the cases. Longer sessions may be required for complicated cases.
Finally the doctor will diagnose the disease and send a prescription to the patient to
" conclude the consultancy with this patient. Figure 7.13 shows a sample prescription

sent by the doctor in English while Figure 7.14 shows prescription for another patient
. which was sent in Urdu. After this the doctor may move to the next patient in queue.

L]
H .
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Figure 7.14 Prescription at Patient’s End in Urdu

e

7.2 Conclusion

As per discussion’in section 7.1 it is clear that all objectives initially set for
this research are properly satisfied. Urdu controls are properly functioning just like
their English counterparts. Data storage for Urd‘u data and its transmission traffic was
minimized by applying the conversion algorithms between client side and
transmission media. Also a basic level telemedicine consultancy system was

developed that can prove to be a milestone for further research /. development.

It has been proved that.Urdu can exist on dynamic web application as any
other language of the world. The success of Urdu input controls and data conversion
algorithms have Opénéd door for weh application dévelopers to produce fully
automated Urdu applications on the internet. This achievement is along with the
advantage t_ha't no extra storage sﬁace or complex controls will be needed both at

client and server ends. :
) A

As far as telemedicine is conce'mec;it is yet in infancy around the world. The
methodology of establishing remote medical consultancy session can be considered as -
a ground work. The part in which the language bamer was removed between doctor
and patient requires special attention. In this research the facility was limited to

showing the questionnaire in.English at doctor’s end while in Urdu at patient’s end
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without going into translation mechanisms. Any how, the research has presented an

approach that can be usefui for further research in the area.

7.3 Future Directions

In this research the conCentra;ion was focused on the widely used operating
system and browser ];latfonn of Microsoft. Although the algorithms were
implemented in Java Script, which is largely platform independent but there is still
room for modification and customization according to different browser platforms,
This is because each browser hosts different privileges and features at programming
level. A suitable direction in this context could be standard input controls for UNIX
based web browsers.

‘An interesting enhancement in the current research could Be a full fledge
language translation between doctor and patient. It is expected that people from one
country may be getting medical services from doctors of some other countries. The

discussion has to be translated for one another so that a useful session is achieved.

Different electronic equipment for reading human symptoms are being
developed and expected to be developéd. Research work will be needed to make
efficient use of such devices connected to patient’s computer for more effective tele-

medical consultancy.

The method proposed in this research to represent Urdu data as single-byte
characters can be enhanced and applied in to develop Urdu Domain Name Server.

This will allow users to keep their intemet and email names in Urdu as well.
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Urdu Font

A. ASCII to Unicode Map (NaZaFa Urdu Font)
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Appendix B

B. Urdu Keyboard Layouts
B.1 Standard Keyboard (NaZaFa Courier New)
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B.3 Standard Keyboard (NaZaFa Arial)
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