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Abstract 

This research is related to improvement in effectiveness, utility, andeficiency of 

telemedicine systems. In order to make telemedicine more effective, a structured 

doctor-patient consultancy session is proposed which can be transformed easily into 
. L 

web-based ipplicatiom'This methodology will allow patients'to get medical advice 

from doctors through internet while the doctors 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 

opportunityfor nonBnglish speaking public to get benefit from information highway. 

.For the sake of 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 esperimental web application for 

Telemedicinein Urdu. The results show that the methodologies developed can work 

successfully not only in telemedicine but in other web applications as well. 
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Chapter I 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, Japan, 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 Internet Applications 
Literacy rate in our country is 47% 1331 - 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 howledge available through the information highway are of no use 

when the major part of population cannot understand it. Few efforts have been made - 
by different developers to display news, information, and entertainment 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 Urdu 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 helpfid in bringing Urdu on the Intemet with its due glory. The research 

intends to identify the "missing links" that have prevented our national language from 

participating in the cyber world. Currently identified issuesare as under: 

Non-existence of input controls that support Urdu. 

There are a few standard Urdu fonts that support Unicode. 

There are no online web-building systems for Urdu. 

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. 

Telemedicine with Urdu Suppor~ I 
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1.2 Telemedicine 
The communication power of Internet has enabled its user to select behveen 

options available all 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 hisher 

choice of doctor. Similarly there are a large 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 groundxork for Tele-Medicine in 

Pakistan Our country has a totally different life pattern and cultural habits as 

compared to westem world. Hence there is a need to look for solutions to online 

health system according to our o \ n  environment. 

1.3 Existing Systems 

' The project under discussion addresses hvo issues at the same time. First is-the 

existence of Urdu in dqnarnic Internet applications and other is introduction of 

telemedicine in Pakistan. There are a number of web sites' developed in Pakistan and , 

other countries related to these to'i;ics. Let us discuss each categon separate$. 

1.3.1 Urdu Web Sites 

Urdu is a widely spoken language in the sub-continent and due to immigration 

on large scale to developed countries; it is also popular in other areas of the world. 

Sofhvare for Urdu has been a center of attention since early 1980's. Different 

developers have developed many utilities and applications The main problem in these 

software applications is the diversity of standards. Every developer has concentrated 

on hidherown abilities and available tools. As a result, the products cannot 

communicate with each other in any way. Same problem perslsts 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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developed their own charic'ter 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 [I]: 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 hvo 

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 Services. 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 approach to display Urdu text is again with the 

help of scanned or computer generated images. 

Urdu Ernail [S]: There are some web sites that allow users to type and send their 

emails in Urdu. The reader a t  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.A~niUrdu.com 

Urdu Poetry [6]: Urdu poetry 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 ielemedicine 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 
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national problems so the systems developed (or being developed) had to keep these 
. 

factors in considerition. 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 searching a doctor in a particular city. The doctor may also be searched by 

area of expertise or by name. A typical example of such web site is the search facility 

of American Medical Association [7]. 

Telemedicine [a]: There has been great progress in field of telemedicine 

internationally. There a associations, forums, research centers, and journal for 

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

for telemedicine activities in developed counties. 

Telemedicine in ~akista;  [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.telmed~ak.com. It provides information about 

health care, allows asking questions.from doctors, 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. I 

1.4 Objectives 

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

of the use& 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: 

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 language text on dynamic'and static web 

. sites on the same patiern 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. 

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

applications as efficient 2s that of English, 
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Develop a dynamic telemedicine web application using the above tools and 

technologies to prove the possibility of existence of Urdu on the Internet on equal 

grounds as English 

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 'Scope of Work 

In order to achieve the objectives mentioned in section 1.4 in a limited time, a 

bound& has to be drawn for the scope of wdrk 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 are 

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 test area \\dl be the standard HIUL.elements 

that will enable the user to type and edit Urdu text. This will be done at the 

browse; layer, without requiring operating system's support enabled for Urdu. 

Other User Interface controls mostly involve display of Urdu text using 

character-based technology. 

Multiple Keyboard Options: Urdu controls will be fabricated to work with the 

user's choice of keyboard. Some people may prefer 'phonetic keyboard', others 

may use official standard. The controls will be adaptive to user's selection of 
. . 

keybdard. 
< 

Unicode supported Urdu Font: A complete Urdu font supporting.Unicode 
' 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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0 Efficient Data Transfer method for Unicode: An algorithm will be developed 

to transfer Urdu Unicode characters as single-byte instead of 7-bytes per 

character as presently done in, case of Urdu in HTh4L. A mechanism will be 

developed to encode fhe 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. 

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 

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

portable and tr&formable to desirable formats. 

Online Tele-Medicine Platform: Applying the results of the research and the 

developed tools, a platform for Tele-Medicine will be constructed. This platform 

\\ill allow doctors to give consultancy to patients viaIntemet and patients will be 

able to search relevant doctors and medical facilities on the Internet. All facilities 

of data display, searching, and feeding will be available in both English and 

Urdu. 

Tehmedicine with Urdu Suppat . . 6 
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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 identifies 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 first step is to select an internationally 

recognized standard for displaying non-English text. Unicode has emerged as the 

accepted standard for representation o r  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 [lo]. Unicode is a standard for.encoding the characters 

uhereas ; 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 oQharacter-based Urdu display. 

2.2 Input in Urdu 

The most important set of compocents 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 bos, check box, radio buttons, and submitlreset bunon. Each of 

these input controls has to be modified such that they become able to accept user 

input in Urdu along with English. Detailed requirement specification of these controls 

and other supportinggadgkts is provided and discussed in subsequent sub-sections. 

- 
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2.2.1 Edit BOX 

This is the most important input contro.l that provides a basic mechanism 

eminent 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 bos to accept 

Urdu teut, 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 functionality is 

concerned. The main difference is the ability to handle larger text in multiple lines. 

This includes ability to wrap the text in which the tvord that does not completely fit in 

one line is s h e d  to the next line. Tne requirement for Urdu enablement would be 

same as that of edit box 

2.2.3 List Box 

The List Box iiput control opens a list of options on mouse-click on its bunon. 

The options are text strink that can be selected (as singleor multiple onesj 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 Cheek Box and Radio Button 

The check box works alone as well as in groups. The user enables the check 

box using.mouseclick 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 Bunons work always in groups. It 

a l l ok  selecting at least and d y  one item out of the av&able options. The only 
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language dependant pad of Check Boxes and Radio Buttons is their caption The - 
conversion of these contr&-to Urdu will require writing the captions of these controls 

in Urdu. 

2.2.5 Submit and Reset (other Ordinary) Buttons 

These are push bunon controls. The ~"bmit  bunon sends all data of,the form 

to the web server while the Reset bunon 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 bunon 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 

manageabl; at receiving end, 

2.2.6 Multiple Keyboards Option 

Different users prefer different keyboard layout for keypunching the tex?. 

There are more than one standard keyboard layouts available for Urdu, like phonetic 

keyboard, IBM standard keyboard, MQZ keyboard [ I  I ]  etc. For feeding Urdu data in 

the edit bos and text area controii, the keyboard should be selectable by the user at 

runtime rather than fixing only one keyboard. The user should also be able to see the 

keyboard map, on demand, in order to know the configuration of keys. 
. . a  

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 recintly 'been developed for Urdu. Such code plates play a vital role in 
. . 
allowing different applications 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 

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 Communication 

, 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 They'  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 isolated, 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 than the 

English, ones. Similarly the server would be working to transfer more data for less 

information and efficiency -\\ill be affected. Third 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 onebyte 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 Internet with the nece&ry information that would help patients to know 

hisher 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: 

0 Doctor's Name 

Login ID &Password 

0 Country, City, and Street Address 

Area of specialization 

0 Education and Experience 

0 Time for online availability and fee charges 

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

\\ill have to feed the information in both English and Urdu. 

A login facility will also be needed using what the doctors could sign in to this 

web application after proving their login ID and correct password. A dynamic home 

page for each doctor uill be the main part of this component in \vhich the doctor will 

have different options including an option 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 systei that will help a 

doctor to identify the patient's problem. Apart from current symptoms, the social, 

economical, and professional 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, and date of birth of patient. Second category is the'inforniation that can 

change with time but has long-term life. This category includes informati& like 
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inherit& diseases, illness or accidents suffered by patient, treatments given in prior 

life, and allergies etc. The information regarding these hvo categories needs a rveb- 

based form in the language easily understandable by patient (English or Urdu). The 

list of fields should be as under: 

PatientName 

Login ID and Password 

Country, City, and Street Address 

' Gender 

Date of Birth. 

Profession 

Religion 

Esistence of diseases like diabetes, blood pressure, and heart problems in 

fAilY. 

Allergies 
I 

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 \\ill 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 comprising 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 Section-2.6 Doctor-Putieiii 

Interaction. 

2.7 SeiYice Provider's Signup & Login 

~ c c o r d i n ~  to the system under discussion service providers include medical 

clinics, hospitals, medical test laboratories, and medical stores. These service 

providers need facilitih to upload information about their services abd products 

available with them. The information will 'be available for customers 1 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 

Country, city, and street address 

Hints to reach'the location 

Web site and email address 

Type of service provided (medical consultancy or supplies) 

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 to each service providers comprising mainly of an option to alter the above- 

mentioned information (not &I 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 

scenarib 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 I 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 

nithout appointment) the patient has to wait in a queue while the doctor attends the 

patients who have come before this one. On reaching the turn 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. wit]; this the 

doctor also examines the patient to collect firther information about the illness. In 

some cases the doctor suggests some tests to be conducted before reaching a 

conclusion about the disease. In khe end the doctor writes a prescription comprising of 
. .  . . . medicines and instructions 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 Internet. Similarly the patient may not be able to convey 

the symptoms that tin 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 Internet [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 behveen 

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 1 

her area of specialization Second part is according to the perspective of patients who 

should be able to ea3ily ansnfer 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 communicate effectively and .with ease. These. three 

requirements are described in the following subsections: ' 

2.8.1 Doctors to Design Questionnaires 

M e r  careNly observing the attending of patients by doctors and through 

the study of medical books [I41 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 pattern df 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 . 
... . 

asking this set df questions the doctor starts- queries about the current problem qf . . 
patient. These questions are selected on basis of the answers given for the first set of 

. . 
Telemedicine with Uqdu Suppert 14 . 



Chaprer 2 Fwmrrhlion oJfhe Problem 

questions and are 'mgeted to diagnose the esact nature and intensity'of the disease. 

These sets of 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 programmen. 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 

conclusion. The questions should be either 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 I she ma!. 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 desigiing a questionnaire the doctor must hare facilities to give a 

meaningful name to the so thar other doctors are also able.to easily 

recognizeit and use it for inquiring the patients. ~ e n c e  following facilities must be 

available in the quesb'onnaire design module: 

Give a name to questionnaire 

Purposeof questionnaire 

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 

hisher appointment time or turn, while the doctor attends the patient(s) with prior 

appointments to this one. In the computer-based system, symptoms of the current 

illness may also be fed by the patientwithin 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 

. Get appointment for a particular date and join the queue of  patients when the 

time anives 

Fill the answers of basic level questionnaire about symptoms felt 

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 1 her turn arrives 

2.8.3 Doctor-Patient Consultancy Session 

This module of the system involves features and facilities for both kinds of clients. 

Communication between doctor and patient will need to be established.in w\.hich they 

\ i l l  exchange infonn&on in structured format through questionnaires. Dottors will 

be selecting and sending the already designed question sets and patients \\ill 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: 

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

attend 

Doctor should be able to view all related data ~egarding the patienrso 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 

Doctor should be able to send specialized questionnaires, laboratory test 

advices, and prescription to the patient 

Patient should be able to iiteractively view and answer the latest queitionnaire .. 

sent by doctor ' .  
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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. 

Patient should be able to. view final prescription of, or to send any 

requestkomment to, the doctor 

2.9 General Search Facilities 

Inaddition to facilities for searching doctors 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 

hershe could find a p&cular medicine in a specific cih. Similarly some one may 

require the knowledge where hkshe could find a particular medical service such as 

ultrasound or some lab test in a given city. The data collection about available 

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 

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

city 

Find out available doctors specialized in a particdar area in a given city 

Find out location ofs. specific medical store, clinic, or hospital 
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3. Proposed Methods 

After formulation of problem, the areas of knowledge that need esploration in 

order to reach a solution have to be clearly identified. The study of the problem in the 

previous chapter reveals that many aspects of the system demand estensive 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 svork 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 esamination of 

patient, and laboratory methods of investigation [14]. Doctors have to keep a well- 

defined sketch of symptoms and their reasons \vhile esamining a patient. The list of 

symptoms that are initially noted is given in figure 3.1. To elaborate a s)mptom fully 

and proceed towards diagnosis, the doctor must ask relevant questions from the 

patient about the complaints. 

1. Fever 

2. Pain 
3. Dyspnoea 
4. Cough ' 

5. Vcmihg 

6. Diarrhea 
7. Fits 
8. Weakness 
9: Headache 
10. Mass 

Figure 3.1 List of Symptoms 
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3.1.1 Clinical Questions 

The questions used in the clinical consultaricy either demand information 

regarding feelings of the patient or feeding results of laboratory tests. For the case of 

telemedicine, questions to be asked from the patient should be-answered by either 

selection of a choice from a given list of options or providing an absolite value. 

Sample questions showing this nature are given in figure 3.2. This nature of questions 

\vill.lead to mahy 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 patie& are not expected be expert computer users or even 

good typists. Hence selection of given choices w i l l  minimize requiiement of data 

entry and also avoid errors due io mistyping. 'The doctoi will also have a better 

opportunitylo know and measure the complaint of the patient from discrete answers 

rather than t e k ~ a j  explanations. The advantage with respect to telemedicine is that the 

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

Q. What is the mode of onset of fever 
(A)  Sudden (8) ~radual 

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

Q. What is the degree of fever in Fahrenheit? 

Figum 3 3  A Sampleof Clinical Questions 

- .  
Another advantage that can be gained from this appr0ach.i~ that a doctor may put the 

questions in one language, say English, while the p~tient could receive.&d answer 

them in another language such as Urdu. These answers could be shown to t'he 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 choice will be highlighted when the patient selects i t  and .. 

the samd choice will be shown &$lighted to the doctor when the answers'reach 

himiher. Hence the lhguage barriers would fade away for doctors and patients . 
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residing in different regions of the globe. A sample eschange of a question behveen 

doctor and patient is shown in figure 3.3. 

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

a. Which of head is involved in headache? 
(A) One Half . (8) Front Region (C) Whole Head 

At Patient's End: 

Patient receivesthe same question in Urdu : ' 

Y A_).\ .+ ULS: c- P 

G-+' cJj+ (e,  :+'I L+-W ( I )  

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

Back at Doctor's End: (Doctor receives patient's answer) 
a. Which part of head is involved in headache? , 

..... ..,. .. . .. .>." <.....c.. . . v*..., ym 
(A) One Half fB'fEt:ent-Regldo (c) Whole Head 

Figure 3 3  Question-Answer Exchange in Different Languages 

3.1.2 The Questionnaires 

Gen&ally investigation will be-conducted using three levekquestioning. In 

the first level a set of general questions asking about existence and nature of 

symptoms will be given to the patient. The inherent problem in case of telernedicine is 

the limitation in directlyviewing the condition of patient and the clinical examination. 

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 sh&m 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 to 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 himher in the initial questionnaire. 

Figure 3.4 shows sample a question set extracted from clinical medicine that would be 

asked to find details about cou&[l5]. 

FEVER 

Q. What is the mode of onset of fever 
(A) Sudden (8 )  Gradual 

Q. What is the pattern of fever? 
(A) Continuous (0)  Remittent (C) lntermittent 

Q. What is the degree qf fever in Fahrenheit? 

. . . . COUGH 

Q. What is frequency of cough? 
(A) Every Minute (0)  Every Five Minute (C) Less 

Q. What is the severity of cough? 

(A) Severe (8 )  Moderate (C) Mild 

Figure 3.3 A Sample First Level Questionnaire 
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Q. Any speclal bme in the day for occurrence of cough? r~~ :-. 
(A) All day (0 )  Morning (C) Noon (D) Evening 
(E)Night 

Q. Is cough dry or accompanied by expectoration? 

(A) Dry (B) tittle expectoration (C) ~ o t  of expectoration 

Q. Color of sputum 7 

(A) Colorless (8) Greenish (C) Grayish (D) Reddish 

Q. If sputum has blood it color then describe color of blood 
(A) Red ' (8)  Dark Brown 

Figure 3.4 A Sample Second Level Questionnaire 

In the third level the questionnaires will be specialized to identify a particular 

d i s e ~ e  from symptoms of patient. This may include specialized questions or an 

advice to- have some laboratory test Bnd feed the results. Figure 3.5 shows an eiample 

questionnaire when the doctor suspects Pneumonia after seeing answers of previous 

question sets and would like to confirm hisher diagnosis[l6]. 

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. 

. Telemedicine with Urdu Suppori 22 



. . .  

Chapter 3 Proposed h!erhods 

~ - 

Q. Do you feel shaking chills? 
(A)Yes (B) No 

Q. Do you feel stabbing pain in chest which increases on inhaling? 
(A) Yes ('3) NO 

Q. Please have Blood 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 S t r u c t u r e d  Session Between Doctor  and Pa t i en t  

Question sets prepared according to the mechanism discussed in the 

preceding subsections~vill'form a basis to establish a remote medical consultancy 

session. Both doctor and patient will be.communicaiing using computers connected to 

each other via some nehvork. Hence a structured approach is proposed to make this 

counseling effective and useful. More than one questionnaire would be exchanged 

behveen 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 h o w  the 

major symptoms. The nest set of questions will be a branch route of investigation 

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 is the 

- ~ 
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question set meant for confirmation of diagnosis for the disease. .Afer 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 diseases. In the 

nex? 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 previous level. 

Queslicnnaire OuesWre O u e s f h ~ i r e  
Generatim SeIWn Exchange 

S y S h  System System 

I CGnicd Gu&nraire Tree 

Figure 3.6 Aiehitecture of Tree Structured Clinical Session 

Telemedicine with ~ r d ;  Support 24 



Chaprer 3 Proposed Methods 

3.2 Building Urdu User Interfaces 

Importance of local languages for computing and information technology 

is an established fact. In case of telemedicine, this importance has to be more 

emphasized due to the reason that a patient could belong to ~ r a l  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 ut-rhhes and applications. The main 

problem in these s o h a r e  applications is the diversity of standards. Every developer 

'has concentrated on hislher 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.iang-proup.com/iang) and daily Jasant 

(www.iasarat.com). These are news reporting web sites. They use some word 

processing software to type Urdu text and put it 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.aakdata.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 enjoy the feature of software platform independence. These web sites 

display Urdu text in standard multinational coding 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 ~www.bbc.co.uk). Another example of such system is the web 

building software 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 byte 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. 

( Client )c 

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

The most important feature required to build a d!namic 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 been 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 editing facility. Similarly a set of Urdu ActiveX controls was developed for 

input in Urdu in Department of Computer Science, International Islamic University, 

Islamabad (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. 

In order to meet the requirements of the problem. research \\,ascarried . . out 

for development of standard input controls for Urdu that n.ould work in ordinary 

HTML documents as they do for English. The tvidely used input controls in HTML 

forms are edit-box, text area, list bos, check bos, radio buttons, and submitheset 

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 bunon, and submitlreset bunon 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 numbers[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 enter and.edit text while viewing what is being entered. Hence input aid 

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. Similarly 

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

Keyboard Opliorrs 

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 [I 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 phonetic 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 behveen diverse applications becomes possible 

when all developers save their data according to a common standard. The widely 

accepted standard for English is ASCII, 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 instiad of hard coding it. The association 

of characters and heir codes will bekept & independentfiles that could be associated 

to the main program one at a time. This mechanism will allow accommodating 
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&erations.in the encoding schemes and also any n k  emerging stkdards. Iiiport 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 controls, i.e. 

~ d i i  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 contiols are capable of 

storing Unicode characters as well. Shape of the inserted Unicode 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 hlode. 

~ b & e  discussion leads to the fact that key and mouse bunon events will 

have to be happed and reprogrammed for the edit control being used. The HTML 4.0 

, standard mandates .a set of intrinsic ecents a id  these are supported to a lesser or 

greater degree in version 4.0 of both Netscape and Microsoft bro\vsers [25]. Internet 

Explorer 4 . 0 ~  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 4.0% 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 t k k s  on press of different keys [27]. ~ased '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 

presiing of a key inside the in'put 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 keyboaid file. This code causes to 

display the key in the selected languee (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 languqe. When the value of the control consists of mixed 

text if English and Urdu, the system demarcates the languages by a special code at 

beginning of language toggle. 'llus 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 chapters of design and implementation. 

Keyboard 
Files 

Selected Keyboard File 

Keyboard 

Server a 
Presses Key in 

Edit Control 

Language Code 
Converter Selection 

Code Plate to 

Code Plate 
File 

Figure 3.8 Architecture of Input Control Conversion 

3.3 optimizing Data Transfer Rate f o r ~ r d u  Web Pages 

Emergence of Unicode [lo] 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 - 
, . alphabet, as well as a multi.tudeof compatibility characters and presentation forms. . . 

The repertoire of Arabic characters in the Unicode Standard is sufficient for the 

Telrmedicine-w'rh Urdu Support : 30 



Chupccr 3 Proposed A h h o d s  

representatibn of the three major languages using Arabic script (Arabic, Persian, 

Urdu), in addition to many other languages such. as Sindhi, Kurdish, Jawi, 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 HThlL and it is not uncommon to see a Java 

Servlet wding HTML code, which in turns contains Javascnpt. Web applications 

may also have the added complexity of trying to present information to multiple 

clients in multiple locales simultaneously [29]. This problem directly relates to using 

Unicode in multilingual web interfaces. The browser may be supporting Unicode 

standard and displaying every international character properly 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 

leasr 7 bytes are transmitted from the web server to the browser for each Urdu 

character. For example, in order to display the Urdu character 'Chey' on the web 

browser the HTML code will contain the character sequence "M1640;". h t h i s  code 

the four digits 1640 are the Unicode number of the said Urdu character[13] \vhile the . 

first'hvo characters and the last semicolon are requirements of HTML for displaying 

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 

~ ' s u r v e ~  was conducted to collect data about storage space utilizcition and 

use of communication bandwidth by Urdu characters. Three different approaches 

were found for transferring Urdu text form server to client. First is the image 

,'approach [ I  & 21, second in the static .Unicode approach, and third is approach of . . 
using ActiveX Controls. 
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In the first approach, bitmaps of Urdu test are created and included in the 

web page as images. In this approach the amount of data transferred between the 

server ind clieqt 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 large 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. '~ence each character requires minimum of 7 bytes. Hence if there are 

N characters to be transferred then the number of bytes transmitted 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 bytes long 

codes [31 & 321. 

The third approach uses Acthex controls to show Urdu tex- on the 

browser [3]. The HTML code conta& an .object3'tag for each ch,unk of test nith the 

text string passed to the object &parameter. Each Urdu chsacter is encoded in a hvo 

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'nu~ber of bytes stored and transmitted by the 

server will be 135 + 2 x N. 

A variety of Urdu web sites belonging to the categories mentioned above 

were visited during the survey and data was-collected about the relationship behveen 

amount oftext and space utilized for that t a t .  Obviously the same amount of data ill 

be transmitted behveen the web server and client. Table 3.1 shows some sample 

values collected for the three existing approaches. It is evident that space and nehvork 

bandwidth is over utilized and un-optimized in all of these methodologies. . . 
. . ' . . 
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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 esisting 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 nehvork traffic.. The image transfer method is the worst case in the 

available techniques. Significance of this problem magnifies for case of internet 

bandddth avaiiable for small citiesand rural areas of countries like Pakistan. It can 

be easily imagined.that need for web pages in native languages is more . intense . in 

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

Apart from the appareht 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 nehvork. This load . 
amplifies when a large number of clients are accessin-g the same server. ulti&tely 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 

restricted quota of bytes that they can transmit through the communication channel 

pei day or per mdn*. These skrvers stop ;erving'any requests after exceeding 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 1 7 &ers 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 ~ethodology'  

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] "Dueto 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 c'an be sometimes v e v  rocky.'? Hence the proposed methodology starts with 

separating the front end o r  user interface from processing part of the system. I t  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 

engines not only recognize Unicode but apply optimization algorithms to.maintain 

best possible performance level with the international encoding scheme. 

The second difference in ihe proposed approach is to use single-byte code 

for transfer of data between 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 ivhen the language switches .from one to another. In order to 

-keep the data exchggeable with other application 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'nill 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 foithe Urdu part because the shown characters have the 

ASCII value equivalent to that of the Urdu characters present in the string 

respectively. 

Multilingual String : 

.;L. Telegram U ?i 1 .......... 

Encoded in 1- Byte String : 

-ur(K4(-eTelegram-u(ML4 

-u = delimiter code to start Urdu 

-e =delimiter code to start English 

Figure 3.9 : Sample of multilingual character encoding 

Now the remaining task include parsing of the multilingual strings and 

conversion algorithms to transform these strings for client and server. Architecture of 

this mechanism is sho\\n in figure 3.10 

1 Browser I 

- - "  

I Lcad language Code Fb!e 
Server Side Saiphl 

Dalabase 

.................................... 
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 client side algorithm will parse the input and 

locate the language switching codes. For each such code the algorithm w i l l  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.cod;. On the reverse 

path, the Unicode data entered into the web forms of will be converted inio single- 

byte strings before sending it to the web server, which in tum may be communicating 

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

This scheme can easily be implemented 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 \\.orked exactly 

according to expectations and significantly decreased the nehvork traffic between 

client and server. 

3.3.4 Performance Analysis 

In this section we evaluate the proposed methodolog by comparing i t  

&ith the .existing techniques. Table 3.10 presents the complete comparison of 

available 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 &om table 3.9 and bjtes needed for the same set of data using the proposed 

method is inserted. The.proposed character conversion mechanism hses 2 + N bytes 

for a stzing 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 

values in the table are for strings that have three language 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 fiom actual data bytes. The comparison of 

storage and transmission space utilization is given in graphical form in figure 3.1 1. 
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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 fonvard towards understanding and design of 
* 

the system. Object-oriented analysis and design approach is adopted to carry out the 

requirement analysis phase. UML wili 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 system will be presented'in terms of actors, uses cases, and use case diagram [17] 

and &o 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 Brower 

Web Server 
. . 

Patient 

Doctor 

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

General User 

. System .4dmhistr~tor 

Eachactor 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 iisted 

below: 

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

Telemedicine m.fh Urdu Supporf 38 



Chaprer 4 Requirement Amlysis 

Web Server 

Patient 

send ~ r d u  and English data to the web server after code 
conversion I 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, manage and close database connections 
Support and help utilizing Server-Script language COnStNCts 
and elements 

Select language (English I 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 
  ill 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 

Doctor Fill out signup form inboth ~ n ~ l i s h  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 patient 
Select one or more questionnaire and send to patient 
View answers to returned questionnaires 
Write prescription 
Logout 

Service Provider Fill out signup form 
Select service type, category and products (e.g. medical service 
or medicines available in the clinic I hospital o r  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 . . 

Telemedicine with Urdu Suppwf . 39 



Chaprer 4 Reqvirenwnf Analysis 

General User Search information about a hospitdclinic 
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 I delete required database enhy from list 
Mod~fy I 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 witten in different formats with 

different levels of detail, with respect to elaboration or technicaliv. There are two 

basic levels of use cases' format: high level and e.xpanded. A high-level use case 

describes the process very briefly, only giving surface level details. On the other hand 

& expanded use case describes a process in more elaborately. The expanded format 

includes a section called 'Typical Course of Action' in n.hich step-by-stepevents are 

described [16].'~urth&more,,ex~anded use cases can be essenrinl or red  based on the 

technical, level of expression while describing the i t o n  in the use case. 

In the following subsections, use cask of the system under discussion are . 
given, in expanded format A11 of these use cases are of the type primary and essential 

as they discuss major common processes (primary, unlike secondary use case) i d  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 Unico.de 

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. . . 

Telemedicine with Urdu Suppori 40 



This Use Case is itt~pliciilly <cinclrrdeds> in all other 
use cases (all involve Urdu Text display). 

Tlpe: Primary and Essential 

Typical'coune of Events 

Actor Action 
1. This use case begins when the 

Web Server sends one-byte 
encoded data to the Web Browser, 
after initially reading from 
database or uploaded files. 

3. The Brorner receives the data and 
runs the client-side script over it. 

5. The Broxser displays the Urdu test 
using a Unicode supported font, to the 
General User. 

Alternative Courses 

System Response 

Retrieves tactfully the English- 
Urdu ASCII encoded data from 
the database and system hles, then 
composes and structures a 
dynamic web page containing 
required user interface elements. 

Converts each one-byte data 
string into Urdu Unicode test 
using the Code Plate which 
consists of Unicode values' map, 
and echoes it to the Browser. 
(Th~s step can be espressed as an 
<<included>> real use case). 

Line 4: One-byte chaiacter'not found in the code plate. Abort the operation, 

4.2.2 Input Urdu Text 

Use C%e: 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 intplicifly 
<<include&> in all other use cases (all involve User 
input fields). . 

Type: . Primary and Essential 



Typical Course of Events 

Actor Action 
1. This use case begins .when 

General User types in an editable 
HTML form element (edit box or 
text area). 

3, The Web Browser displays the 
characters using Unicode 
supported font. 

System Response 

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. 

Alternative Courses 
Line 2: Corresponding key match in the keyboard is null or absent. Return the 
character as it is. 

4.2.3 Send Forms' Data 

Use Case: Send Forms' Data 
Actors: General User (initiator), Web Brolvser, and Web Server 
Purpose: Send English-Urdu data in Browser's form to the Server 

after code conversion I encoding. 
Overview: The Web Broyser 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 ivhile keeping 
'pure' English field values as it is. This Use Case is 
inrplicitly <<i,tcludedz> in all other use cases (all 
involve form data to be submitted). 

Type: Primary and Essential 

Typical Coune  of Events 

Actor Action System Response 
1. This use case begins when the 

General 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 :operation . 3. Scans through all the form fields 

retrieving each one's value 
tactfully, while simply passing on 
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6. The Browser accepts a target 
location and submits the stored 
data to the Web Server. 7. 

1. The Web Server notices the t q e t  
location: 

a. If 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 
<<included>> r e d  use case). 

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 fieldls type unmatched. Return null or a blank value. 

Related Use Cases 
'Includes Receive Forms' Data. 

4.2.4 Receive Forms' Data 

Use Case: Receive Forms' Data 
Actors: Web Sener (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 Sewer 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 I decoded to Unicode 
data and then these and the 'pure' English data values 
are assigned to their respective form Gelds. 

Type: - Primary and Essential 
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Typical Course of Events 

Actor Action 
1. 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. 

3. The Browser starts the conversion 
back operation over the received 
data 

System Response 

2. Receives the form's data as a 
form-name sequenced structure. 

4. Retrieves each of the form field's 
received English-Urdu encoded 
ASCII data from the form-name 
sequenced structure. by iterating D 

through the form field names 
correspondingly. 

5. Decodes each data string to a 
Unicode data value. partially 
<<using>> Display Urdu Text: 
Step4 r e d  use case with an 
espectedly included difference of 
'returning' the converted back 
value, while keeping the 'pure' 
English values intact. 

6. Passes through all of the 
Browser's form fields and assigns 
the Unicode- values to . their 
respective form fields tactfully. 

Alternative Courses 
Line 4:' The retrieved value is null or not defined on first loading. Skip the 
remaining steps for it. 

Use Case: Signup 
Actors: GeneraltJser (initiator) 
Purpose: Gather necessary information for hture 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 t y e  
and clicks on the signup link. 2. Examines User type and opens 

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 ihe 
User's chosen ID. 

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

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

Related Use Cases 
Includes Sipup as Doctor. 

I Includes Signup as Patient. 
Includes Signup as Service Provider. 

4.2.6 Signup as Doctor 

Use Case: Signup as Doctor 
Actors: Doctor 
Purpose: Gather necessary information of Doctor in English as 

well as in Urdu 
Overview: The Doctor requests a doctor's signup form by choosing 

user-tye as Doctor and is provided with a 
comprehensive one, in which heishe 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 userslpatients of both the languages. 

Type: Primary and Essential 
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Typical course of Events 

Actor Action 
1. This ,use case begins when a 

Doctor requests a doctor's signup 
form choosing user-type a Doctor 
and clicking on signup link. 

3.  Doctor feeds the needed 
information, adding missing or 
required data into the dynamic 
lists. 

System Response 

2. Displays the form containing 
input elements for required 
information both in Urdu and 
English, loading necessary lists' 
data dynamically. 

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

Alternative Courses 
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 submitting. 

4.2.7 Signup as Patient 

Use Case: Signup as Patient 
Actors: Patient 
Purpose: Gather necessary information of Patient in English or, 

Urdu, according to Patient's choice. 
. Overvieiv: The Patient requests a patient's signup form by 

choosing user-type as Patient and is provided uith a 
comprehensive one, in which helshe 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. 

~ y p d :  Primary and Essential 

Typical Course of Events 

~ e t o r ~ c t i o n  System Response 
1. This use . case begins when- a 

Patient requests a patient's signup . 
form choosing user-type a Patient 
and clicking on signup link. . 2. Asks the Patient to choose a 

language (English or Urdu). 
3. Patient proc&ds to the signup 

form in accordance with the . . . 
language chosen. 4. Displays the form containing 
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input elkmknts for required 
information, loading necessary 
lists' data dynamically. 

5. Patient . feeds the needed 
information, addiig missing or . 
required data into the dynamic 
lists. 6. The data is submined and saved in 

database according to the 
language specified. 

Alternative Courses 
Line 5: Added element is empty or already exists. Prompt to Patient and 
discontinuethe operation. 
Line 6: Password fields failto c o m p l ~  Inform the Patient and abort submitting. 

4.2.8 Signup as Service provider 

Use Case: Signup as Senice Provider 
Actors: Service Proiider 
Purpose: Gather necessary information of Senice Provider in 

English as \\-ell as in Urdu. 
Overview: The Service Provider requests a service provide2s 

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, ci&, 
county, location, available services and products etc., 

. . in bothEnglish and Urdu to cater both languages' users. 
Type: Primary and Essential . .  . 

Typical Course of Events 

Actor Action 
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 signup 
link. 

3. . Service Provider feeds the general 
information, addiig missing or 
required data into the .dynamic 
lists. 

4. 1t.proceeds to specify the details 
of provided services 

System Response 

2. Displays the form containing 
input elements for required 
information both in Urdu and 
English, loading necessary lists' 
data dynamically. 

. . 
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 Provider 

and discontinue the operation. - Line 4: Password fields or specified location fails to comply. Inform the Service 
Provider and abort submitting. 

Use Case: Login 
Actors: General User (initiator) 
Purpose: Authenticate the User ivhen 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 
I .  T h ~ s  use case begins when 

General User choos'es a User type 
and submits the ID and Password. 2. 

System Response 

Examines User type and steers to 
respective login page. 
Stores the submitted data 
temporarily while checking the ID 
and Password against database for 
User's authentication. 
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. 

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

" Alternative'Courses . ' 

Line 3: The ID and Password do not match. 1nfoA A d  p;ovide for the User with 
a form to provide ID and  assw word 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 ~ o g i n  as Doctor 

Use Case: 
Actors: 
Purpose: 
Overview: 

Type: 

Typical Course of Events 

Login as Doctor 
Doctor 
Display patients' queue and facilitate attending them 
The Doctor is steered to hisher 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 'nest' button. 
Primary and Essential 

System Response Actor Action 
I. This use case begins when a . ' 

Doctor is steered to hisher login 
page on choosing user-type a 
Doctor and providing correct ID 
and Password. 2. Says Hello' to the Doctor and 

displays that day's patients' queue 
shoning 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 pasage of time. 

Alternative Courses 
Line 5:  It passes Doctor's onlind time. Just say 'thanks' and let doctor to continue. 

Related Use Cases - Includes Investigate rhe Patient. 

Telemedicine with Urdu Suppwi 



Clzaprer 4 Requirement Analvsis 

. . 
4.2.1 1 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 hidher 

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 

Actor Action 
This use case begins when a 
Doctor attends a patient by 
clicking on.the name or pressing 
'nex?' button. 

The Doctor proceeds to 
investigation session. 
The ' Doctor communicates with 
the Prrtient. 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 
diagnosis, the Doctor suggests 
some tests or gives prescription 
and any remarks, and completes 
Patient's visit. . 

System Response 

2. Displays Patient's personal info 
like name, calculated age, 
language etc. and medical info 
including any previous visits and 
doctors' remarks. 

7. Facilitates a d  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 
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4.2.12 Design Questionnaire 

Use Case: Design Questionnaire 
Actors: ' Doctor . 
Purpose: Plan and construct medical questionnairdinquiry list. 
Overview: 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 
both the languages. 

~ i e :  Primary and Essential 

Typical Course of Events 
Actor Action . 

1. This use case begins when a 
DOC& 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 
to view or edit, it, or clicks a 
button to create a new one. 

System Response 

2. Displays any esisting 
questionnaires showing their 
names, description and no. of 
questions, under the chosen 
disease catego? and subgroup. 

4. Opens and displays the 
questionnaire under the chosen 
disease categon and subgroup, 
examining if its being edited or 
created: 

a If being viewed or edited, 
displays the name and 
description, and any 
existing questions, with 
facilih 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 
ans\\.ers, in both English 
and Urdu. 

5. Gives questionnaire's name and 
description (for newly created) 

. and appends questions including 
their answer types, specialized of 
guiding towards a'diagnosis. 
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Alternative Courses 
Line I :  Added element is empt) 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 appointnlents and previous visits, in 

' the language specified at signup time. 
Overview: The Patient is ~ tee red~ to  hisher login page, in the 

language previously specified, when chosen user-tjpe is 
Patient and correct ID and ~asshord  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 ans\ver 
questionnaires in 'pending' previous visits by clicking . 
on the shown link 

. Type: Primary and Essent.ial 

Typical Course of Events 
, . Actor Action 

1. This use case begins when a 
Patient is steered to hisher login 
page in the language specified 
previously, on choosing user-type 
a Patient and pro~iding correct ID 
and Password. 

5. The Patient clicks on a current 
appointment to attend. 

5. The Patient clicks on any 
previous visit. 

System Response 

2. Says Hello to the Patient updating 
the status and displays Patient's 
appointments, showing the doctor 
names, dates and tinies, and 
indicating the appointments as 
current, missed or of future. 

3. Displays any previous visits 
indicating if there 'are 'pending' 
questio~aires to be answered. 

6. Initiate Wait in Queue. 

6. 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 

specific specializations. 
Overview: 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 helshe finds the 
appointment time not suiting. 

Type: Primary and Essential 

Typical Course of Events 
Actor AcGon 

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 to get the 
appointment directly. 

3. The Patient after hewing the 
information selects a date for 
appointment. 

5. .Patient can change,the date if it 
doesn't suits or ' may ': coixult 
another doctor. 

System Response 

2. Escorts Patient on basis of the 
choice: 

a If searching on 
specialization or other 
criteria, initiate Senre11 
Docror. 

b. If searching by name, 
displays information 
showing doctor3.s caliber 
and provides means to 
choose date for 
appointment. 

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. 
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~ l t e m a t i v e ~ o u r s e s -  
Line 3: Appointment date chosen is a previous one. Alert the Patient. 
Line 4: A missed appointment with the same doctor exists. Delete from it 
database. 
.Line 4: A current appointment with 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 online time for 'todaf 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: 

Type: 

Typical Coune of Events 

Wait in Queue 
Patient (initiator), Doctor 
Displa!. 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 hidher Patients' queue 
shoning their names, appointment times and status. The 
system highlights current Patient's name, and facilitates 
Patient's waiting for turn, i.e. when the Doctor attends 
the Patient by viewing. hisher information and starts 
investigdion session ' by sending questionnaires or 
prescriptiodcomments. The Patient is able to answer 
the sent questionnaires and also to send any comments. 
 prim^ and Essential . . 

Actor Action 
1. This use case begins when a 

Patient attends . a .current 
appointment by clicking on the 
doctor's name link. 

4. The Doctor attends the Patient and 
views hisher personal and 
medical information .. 

. . 

6. . The Doctor starts investigation 

System Response 

2. opens and displays Patients' 
queue for the Doctor, showing 
their names, appointment times . 
and status. 

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

5. Makes the Patient atientive by 
changing status and asking to' wait . 
for Doctor's questionnaires. 
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session by sending questionnaires 
or prescriptionkomments. 

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 
ansyered 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 
pipose: Search doctor of a particular specialization. 
Overview: General User and Patient are made able to search 

doctors specialized in the specific disease categon. 
Other criteria include country, c i v  (which can be 
unspecified) and fee limit. 'AAer 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. ' h i s  use case begins when a 

General UsQ 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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specified language. 
3. General User or Patient feeds the ' 

needed criteria to search on. 4. Uses the given criteria to search 
database and displays a list of 
doctors showing their name and 
specifics which can lead to a 
decision. 

5. 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 ~ i t h  particular service details. 
Overview: General User is made able to search service providers 

ascertaining provision of certain services, their 
categories and 'products' sithin. 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 servicepro\iders shoving their name, 
. . address and website.. General User may clickon name 

link to view full detail e.g. reaching hint and all service 
products. General User'is also able to view current info 
of a service pro\ider by giving search on name. 

Type: Primary and Essential 

Typical Course of Events 

Actor Action 
1. This use case begins wheri a 

General User requests to search 
service provider ascertaining 
provision of certain services and 
categories &hin. 

. 3 .  ~ e n e r & ~ s e r  feeds the needed 
criteria to search on. 

System Response 

2. Displays a form containing input 
elements equipped with dynamic 
loading of data, for specifying the 
criteria that also includes country, 
city and sub area, in General 
User's chosen language. 

4. Uses the given criteria 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 view 
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 lo hislher login page 

when chosen user-type is Doctor and correct ID and 
Password are provided. Th? login page should provide 
links for service details editing but its not in scope as 
yet. Right now it just displays all the information 
captured during Service Provider's signup. 
Primary and Essential TJQ~:  

Typical Course of Events 

Actor Action 
1. This use case begins when a 

Service Protider is steered to its 
login page on choosing user-type 
a Service Provider and providing 
correct ID md Password. 

System Response 

2. Says Hello to the Service Provider 
and displays all the informatiorl 
captured during Service 
Provider's signup including 
organization specific and details 
of services provided. 
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4.3 Use Case Diagrams 

/ 
A< 

Web E r n e (  
\ 
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Figure 4.2 : Signup and login into Telemedicine System 
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<<incluk,> h 
. . )  v-' 

Login as Patient Wail in Cueue 

Get Appainlmenl 

Figure 4 3  : System Operations of Urdu Telemedicine 
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4.4 conceptual Model (Entity ~ e l a t i o n s h i ~  Diagram) 
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Chapter 5 Algorithm Design 

5:Algorithm Design 

This chapter presents the design of the algorithms that could be implemented 

in any computer. language for,testing or utilizing this researck Requirements for these 

methods have been established in the previous chapter. According to Object-oriented 

design approach, UML notations and tools 1181 will be used to draw diagrams that 

;\ill present the overall structure, functionality and operation of the system under 

discussion Keeping in view the need and scope of this research, hvo 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 arialysis phase in the form of expanded use cases, as a basis to further 
. . 

elaborate the tasks accomplish by the system. In f ie  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 functionality pf the application and the sequence within, in simple 

terms. 

Following subsections present the <<traceu> of use cases discussed in 

'chapter 4 corresponding to their activilydiagmm. Traces are provided in figures with 

self explanatoiactions with arrows showing their sequence. 
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5.1.1 Display Urdu Text 

Rdrieve ASCII encoded dala L1 
Compose a dynamic web page C,7 

Read A S a  strings ----l 

end of slring nd rexhed r-7 
( Convd one-byte ch Gel unicode horn Cade Plale 

~ c h o  unicode character lo screen * 
Figure 5.1 Traces for Displaying Urdu Text 
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5.1.2 Input Urdu Text 

Recek ASCU inpd chardClEf 

. dI 
Examine Urdu-Emlish Keyboard choice e 

Echo to edit control 17) 
( Rettnn the ASCII ctnmcter 

Figure 5.2 ~raees'for Input Urdu and English Text 

. - 
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5.1.3 Send Form Data (Client End) 

Scan all form fields & 
Retriee each form fields M]ue 

Prompt a message 

end of string not reached 

. . , 
Convert uncide character to one-byte character 

Get ascii value from Code Plate / c----l 
Search for unicode match 

Store ASCII encoded wlues 

target is same as 

Receive Forms' Data 
<<trace- ------? 

. . 
. . . .  . 

, . 
~i-guk 53 Traces for Form Data 
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5.1.4 Receive Forms' Data (Server End) 

Figure 5.4 Traces for Receive Form Data 
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5.1.5 common Procedure of Signup 

Examine User IYpe 

Signup as Doctor Signup as Patied Signup as Senice Rouder 
<<trace>> 

I 

. -  . 
Store us& subrnined data n 

Figure 55  Traces for Common Signup Procedure for All Usen 
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5.1.6 Signup as Doctor 

Display Dxtor ink lorm i;l 
Load dynamic lists 

Accept & Check user inptt 

humeric' fields do not 
comply 

\ 
\ 

Saw Qer submilted data 

I 

nonexistent 

Inform the usel i_r 

I 
I 
I 

already exists 
\ .  

Figure 5 2  Traces for Signup as Doctor 

, . 
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Capture Patient's larguage [y-] 
usplay Patient info lorn r -+ - - l  

Accept & Chck user input hL 
/ 

/ 

do rot mmply 

\ I 
\ 

Sam user sutrntted data \ 
\ 
\ already ex& 

\ 

Figure 5.7 Traces f ir  Sigup as Patient 

. . 
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5.1.8 Signup as Service Provider 

Oisplay S e ~ c e  Pnrider generaHnlo brm F 
Load dynamic lisk 

Load rnultialct dynamic lists l!2cz4 
:nonexistent 
element 

location does not 

Figure 5.8 Traces for Signup as Semce Provider 
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5.1.9 Common Login procedure 

0 

Take user lo login page 

r<,nra,> 

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

Display 'today's patients'gueue 

. I 

a patient 

It passes Refresh periodically with time 

I 

Manage patient links' and status 

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

Change Palienl's slatus 

Display Patient's medical info 

[-T-) Dispiay prdous usW detail 

. . 
proceeds to ' 
inwstigate 

I 

Display diagmsls and questionnaire pans 

, 

quesllomaire, 
prescription or 
remarks 

- .  ,' 
,' \ .  . . .  \ 

. 
send and display on Patient's screen 

Retesh diagnosis page periodically 

I 
. . 

the Qsit 

I 

. . Figure 5.11 Tra& for Investigate Patient 
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5il.12 Design Questionnaire 

Display questioMaires list as per disease category 8 subgroup 
r--- 

already exists 

Prompt lo user 

I 

I - 
( Selt Design ~wtiormLre:,Dis~.yqws8awires list as p r  disease categorf &subgroup 

Figure 5.12 Traces for Design Questionnaire 
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5.1.13 Login as Patient . 

Update status 

&play Patient's appointments Patienl attends an TI- - - 1-2 4-zT-J 
Wait in Queue lnjicate appointments' standing 

Refresh periodically vdh time questionmires 

.I 
! I 

I I I 

Patient logs out r4 '-7 [izGi$zs] 
I I 

' Figure 5.13 Traces for Login as Patient 
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5.1.14 Get ~ ~ ~ o i n h n e n t  

' 3. . . 
Patienl searches on 
~pe~ialization I' I I 

I 
Display doctoh inh 

I 

missed appoinlmerd 
~ 4 t h  same doctw 1 7  

I r Delete tom database I 

same doctor 
already exists comuitarry 

I I 

asplay patieds' qEue r"". 
HighngM Patient's apappoiNment I ' -  

- 

Figure 5.14 Traces for Get Appointment 
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5.1.15 Wait in Queue 

Dsphy patients' queue as per Doctor I 
Change stat= L"1 

HigNighl Patient's place r--l 

Change Patient's status 

I + 
Ask Patient to wail br questionnaires 

q~stimnaire. 
prescription or 

/ 
/ 

\ 
Send Patient's answn and c ~ m e n t  Refresh the page periodically Kith time ) 

I 

Oator completes 
. . 

I 

Pray the Patient 

Figure 5.15 Tracesfor Wait on Queue 
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5.1.16 Search Doctor 

Load dynamic lists 1-1 

Accepl B Check search criteria r [ e h  
'numeric' fields do 
not comply 

I 

. Infon the user 

Display docton' list PatierR clicks 

I 
I 

( Get Appin!ment:Display doctor's info 
<<use>> 

Figure 5.12 Traces for Search Doctor 
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5.1.17 Search Service Provider 

Display senice prouder search fonn F 
Load dynamic lists a 

Accept & Check search criteria f-----7 

Display senke providers' list 

I 

Open in browser proudeh name, or 
searches by name 

I 

Show complete senice detail 

I 

Figure 5.17 G e e s  for Search Service Provider 
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5.1.18 Login as Service Provider  

Display services' details 

I 

Figure 5.12 Tnces for Login Procedure Specific to Service Provider 

5.2 Sequence Diagrams 

A sequence diagram represents the expanded form of use cases as a sequence 

of exchanie of messages and parameters between different objects or elements, within 

the system. This way one can easily comprehend how different objects of the 

application coordinate among themselves while carrying out different functions, and 

in what sequence the tasks are performed to attain success. It describes the system in 

more technical and implemental terms. Following is each use case <<tracing>> its' 

corresponding sequence diagram. 
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5.2.1 Display Urdu Text 

, 
d (~e-byle emoded data) I . .- 

I 
2: ~ d n m  ( ~ q ~ s h ~ d u  ASCII encoded data) 

I I 
lext .i Decode (~CSII slring : return Unicode stling) 

Figure 5.13 Sequence Diagram for Displaying Urdu Text 
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. . 
5.2.2 Input Urdu Text 

A A 
: Web Browser :General User 

I , I  , 
1: Type @put characleo 

I I 
I . I  
I I 2: ASCU chamter 

. I I !+---I I U I 

3: Urduchancter :: Gel (ACSllchar : rehm Unicode char) I 

;c-0 I I 
I I 

. . I I 
4: Check Keyboard Wpe I I I 

ID 1 I i 

g .  I I I 
I 

an 

I I 
7: a'rplay (English-Urdu character, Unicode supported font) n 3 

I 

Figurn 5.14 Sequence Diagram for Input Urdu and English Text 
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5.2.3 Send Form Data 

. .I I I I 
I 

1: srbmr (filled lorn) I I 

. U. I I 
I 

2: Stat C m y i o n  
I 

.I 
I I 

. 
I I I 
1 3: bmr~eng;h~: field slue := Get [bnn fleldkdex : rehm lor;? Keld =Ice) ! 
I . . 

I I 

I I I 

I I I I 

I I I 5 
I I I 7: ~ubrrjtbd store, tawt lockion) . . I . '. 

. 
I I 

I 
I I I 8: [target locatiod= sellJ Stme W &, datatare) 
I I I. I 
I I I I 

I I I I I I I I P ,  I 
. 1 1 9: [target &ab'm= at We d ~ ~ ~ u b m ~ s i m ]  <*ace>) ~e& Fom'  Data 

I I ' )  I i 
I I I I 

I I I 
I I ib I 

I I .  I I 
I I - I I I 

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

I I I I 
1: [target lccation = Hhat at time of submission] Send (form's dala) 1 

U.1 I I 
I I 
I I 

med stwtue)  I 
I 
I 
I 

i ?i Start ~mwr t -~ack  (reieired data) 7 
I 1 
I I 
I I 
I I I i 

4: form.length': 6eld mlue := Retriele (: retm brmiwme sequenced stnKture[form field.name]) 
i I u51 I 
I I I \ 

.I I I 
I I 5: (6eld mlte = pure' Ecglishmlue] Pass (field wlue) 

Figure 5.15 Sequence Diagram for Receiving Web Form Data 
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5.2.5 Common ~roeedurk o f  signup 

A 
: General User 

: Svstem D 
1: Click Signup Linlc(User type) I 

I 

I 2: ~xamine (User ty pe) 
I 

3: [sign up = Doctor] Open (<<trace>> Signup as 
J' 

I I - 
4: [sign up = Patient] Open (<+ace>> Signup as 

/ r P 
S [sign up = Sefice Praider] Open (<*race>> Signupas Senice Provider) , I I 

I 
1. I I 

6: Check for Match (User ID) 

I i 
1 7: [match = falie] Process Store (User data) 
I 
I It]. 
1 8: [match =true] Inform Proude (ID form) ( ( . 
Y - . . . . I I - 
I I 
I I 
I I 

Figure 5.16 Sequence Diagram . . for Common Sigup Procedure . 
. . . .  . 
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S.2.6'Signup as Doctor 

: S v s t e m  I 
I I 3:  Request (signup form, user-type = Doctor) I 
, 

3: Display (inplt elements. UdwEnglish) 

7: Add (Doctw data element) 

I 
I 

I I 

Figure 5.17 Seqnence Diagnrn for Dactor SpeciIic Signup Procedore 

. . 



5.2.7 signup as Patient 

: Svstem D 
I I 

1: Request (signup form, user-type = Patient, larguage = Wu.Fnglish}) . 
, 

I 

4: Choose (list item) 

5: Load Dynamic List (list item) 

I 

1 6: submit (name, id, password, Patient data') 
A +I 

7: Add (Patient data element) 

8: S m  Show (submitted data, language) -- I I 

I I 
I I 
I I 

FIgure5.18 Sequence Dizg~-q for Potien?Specifie Signal? Procedare 
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5.2.8 Signup as Service Provider , 

: S e i c e  Prodder 

I 1: Request (signup f o n ,  user-type = Seice Pmgder) 
I 

4 2: ~ o a d  Dynamic List 
I 
13: Display (general input elements, Urdu-English) , . 
I 
I 

4: Load ~ ~ n a r n i c  List, multi-select = true 

I 
I 

5: Display (senice input elements, Urdu-English, multi-select = true) 
/ 

i 
1 

1 .  6: Choose (list item, multi-select =true) ?' . 
'i i 7: Load Dynamic List (list item, multi-select =t i te)  

li 
. I 

I 
I 

8: Submit (name, id, password, Senice ProGder data', multise~dct = true) 

, 

Figure 5.19 Sequence Diagram for Service-Provider Specific Signup Procedure 

. . 
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5.2.9 Common Log& Procedure 

: General User 

I 1: Submit (ID, Password. User type) I . . 
I 
I 

1 2: ~xamine  (User type) 
I 
I 

I I 
3: Authenticate (ID. Password) 

4: [match-found = true] Start Login ( : Genral User) 
I I- 

I 
1 5: [login = Doctor] Open (Login as Doctor) 

U I 
I / 6: [login = Patient] Open (Login as Patient) 
> i i 

I. 
1 8. [match-found = false] Inform Prodde (ID-Password form) I 
rf< I\ 

Figure 5.20 Sequence Diagram for Login Procedure Common to All Users 
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5 . 2 . 1 0 ' ~ o ~ i n  as Doctor 

I I 
2 Display (today, name*, appointment time*, status'. : return : Patients Queue) 

. . I 
I 
I i 

I i 
3: Click (name) 

4: Push Button (next) 

5: <<trace>> lnmtigate the Patierd 

I 
I 6: time pass': Manage Show(patient name link', status*) I I / 

v ' 
I 
I . . I 

I 
I I . . 

Figure 5.21 Sequence ~ i a g k m  for Doctor Specific Login Procedure 
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5.2.11 Investigate the Patient 

I I I 
I I: cakdate age (Patient doh) I 
I IP I 
I .  I 

2: Display (nam, age, language. Patient persod ink') 

I I 
I 
I 

I 
3: asplay.(: pre\ious VisiY, doelon lemark'.. Palhnt medical inlo? 

1 
, 

. ! -  

. I 
I 
( 5: Slat @mstigation session. : Palied) 
P 

I I 
6: (ccAlet (star tp)  

I 
8: <'Display>> 

12: c<Oisplay>> 

14: (CcAlefI (end)>>) 

15: Change (status = 'online'. : Patient) 

I I I 

Figure 5.22 Sequence Diagram for Patient Investigation Procedure 
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5.2.12 Design Questionnaire 

. . . . 

I 1: b e d  D j ~ m i c  List I 
I 2: Select-Add (disease category. s ~ r m p )  P 1 

I 
3: asgay  (: Clrustiomaire.2 name,&sciiption,m. of: Question', disease category, aukgroup) 

I , ! 
I 

I 1 4: [choice = l i M ]  Select (: Ouesliofmke) 
I 

Qwstlon', dseare category, rubgmup) 

I 

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

1: GRet ( :  Patient, larguage = (English.Urdu)) 

I I 
I 2 inmator:= Indicate Apntmnt Status ({nrnent,missed.o~Mure}) 

I 3: [)isplay (: Appbintment'*doctdr_name,date, indicator) . I!? . .  I 
I I 

I 6: Click ( :  A~mintrnent. : Amtmnt-Status = cunent) I 

I - I 
I 4: indicator := Indicate PmusVst Status (bending)) 

Y I 
I 8: Click ( : Previous Visit) I 
n h~ 

1 5: Display ( : Pre~ousVisn'->doclor_name,date,time, irdicator) 

I .  

I I 
Expard Show ( i  Ouestionnaire'->bm, doctor prescription, @( cmnt), (rmrk)) 

T 
Expard Shaw (: ~ueslionnaire'->repod, doctw prescription. I@t_crnnt). {nrk)) 

. . 

I 
I 

.. 

Figure 5.24 Sequence Diagram for Patient Specific Login Procedure 
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5.2.14  kt Appointment 

I I 
11: C4.ck Link (cMce = [search by speciaraation, gba name))l 

n >n 
I I 8 0 

2: acbice = search by speciaruation] <<lrace>> Search Doctol) 
I 1- 

I I 1 
3: [chdce = pi= name] Lkplay (doctwinb (name?, appointmeni date bnn) 

I w I I  

I 
4: Select (: AppcintmerWdate) I 

n 31 
,I 

5: Calc Allocate (other ptient;: Appointment', doctor d i n e  time. : reti;: Appointment-Xime) 

I I 
IF 

I l s  
6: Cisplay (: ApntmnPdate, : Patients Queua+rame'.apmmnt timeslot'. : Patient-> : Apntrnnt) 

I I 

8: Chacge Cosuflarcy (: tbcto0. - I 

d . 
A 

9: <<trace>> Selt Get Appointmerl 

I I U" 
I I 
I I 
I I 

Figure 5.25 Sequence Procedure of Getting . Appointment . 
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5.2.15 Wait in Queue 

Figure 536 Sequence Diagram for Patient Waiting in Queue 
. . . . . . 

. A A 
:Palient :Doctar 

I ' I I '  
1: Display ( : Doctor, today, mrne', appcintrnerd time', stalus', : relum: Patients Qwue) 

3 I 
I 

I 2: Chang? (status = W i n g ?  I 
I 

3: HiiNighl( : Patier&> :Appointment) I 
. . I 

I 
I t 

I 
4: <<use>, huestigate the Patient: Step 2.3 

A . 
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I 
n 

lfnestigale the Patient: Step 5 
I< 

1 5: Charge (status ='being examimd) . . 
I 6: 
I 7: Aiert (wal b r  Doctor qesliannaires) 

<<use>> 

I. 8: Ccmrnmicate ( : Questionnaire'. : 
I, 9: ccDisplay>> 

4' 
10: Respond ({ : Questionnaireanswer, comment). : pctor) 1-1 / r i: <<&play= 

. .  . 

Patient) 

I , 1 2  Diagnose ((: test-Qestionraire, presciiption, (remalk)), : Patient) 

13: <<Display= 

I 
I 14: Comptele (: Visit. : Patient) 

I 
, 

15: A1513 (Get well smn) m . 
. . 16: Change (status = 'onhe) 

I 'r 
1 I T 
I I I 
I I I 
I I I 
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5.2.16 search Doctor 

R 
: General User 

1: Searchiiri (: Dator, apciahatidses dgry) .I, 2: Search Lirk (: Lbctor, spciaiation-dses ctgry) 

1- 
I 

3: Load Cymmic List 
U 

I .  I 
I P I 

4: dsp1ay (search brrn. chmen language q (Urdu.EnglishN I 

I I I 
1 6: Ctwse 8em) I 7: Chwse (list item) I . , 

8: Load ~ M n d c  List [list item) 1 1; Load D y ~ m i o  Lid (list item) 

I I I 
I U I I 

10: Submi ( : Search Cnteria->spciabatimdse5 clgry.coun(ry.(city,~peciRed),ke limit) 
I I Y 
I 11: Suhnit'(: SearchMeria3spcialzatidSer ctgry.~ountry.(city.~mpeci6ed).*e limit) 

Figure 5.27 Sequence Diagram for Searching a Doctor 

. . 
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5.2.17 Searchservice Provider 

R 
: ~eneral User 

I 1: Sear ch Link 
I 

: (: SeMce Pdder ,  se~ce'categorie'prod~:t~l 

h . 
I 

2 Load Dynamic List 

Figure 538 Sequence Diagram for  arching Senice Provider .. . . .  . 

. . 
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5.2.18 Login as Service Provider 

A 
: ~ e d c e  Prouder 

I I 
2: Display (organization-detail*, <reachhint,senice-productt, senice-detail-) 

Figure 5.29 Sequence Diagram for ServiceProvider 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 attribules of each table are visible. Similarly 

indication of primary,. foreign, and composite key are shown pictorially. Some 

impor.& ~nformation like whether an attribute can be left NULL or not, are also 

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

pages. 
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Doclors Palienls 
Doctors 

EngName: VARCHAF.Z@JJ NOT NUU 
UrduName: VARCW(65) NOT NULL 
UrduPasswd: V P R C W C 4  NOTNUU - 

D5) NUI  NUU 

' EngUnt VMCHAF.Z@j NOT NULL 
UnhNo: SMNLINTQ defaull99 NOT NUU 

EnaSoecialization: VARCHAR2Kl NUU 

. 

I Ur&~~ecializatioc VARCH~&)  NULL 
SpecializalianNo: StAhNTP) defauh 93 NULL I 

EngDseseClgry: V A R W ( 5 0 )  NOT NULL 
DseseCtg$o: SMIVUNTQ) default 99 NOT W 

EngCountry: s~VJJJM@NUU 
EngCiry: V A R M m  NULL 
UrduCay: V A R C W M  NULL 
EngSpeciahzatioti VPRCM[SO) NULL 
UrduSpecializalion: VMCHARZm NULL 
EngEnpen'enca DATEqear NUU 
EngEducalion: VARCWPCO) NULL 
EngAMiation: VARCHARZ@j N l U  
U l d ~ l l i a t i o n : V ~ c ~ ( 6 5 )  

, EngFmmEme: DATE.>time NULL 
EngToTune: DATE.>lime NULL 
Enfivghe: DATEXime NULL 
Enhoun t :  WMBER(4) NULL 
EngUnit VARCWQS) NULL 

DseseSbGrp 

IQ OseseSbGmSetNo: NUMBERI41 NOT NVll 1 
DseseClgrySerNo: S W N I P )  NOT NUll fIQ 
EngDseseSbGrp: V A R C W N  NOT NUU. 
DseseSbGrpNo: SMWWlP) de fau lm  NOT W I 

'4 Id: V A R C W .  . 
~ ~ m t s ( A s s a c i a l i o n  Table) Nam: VARCHAR2m NOTNULL 

stion 
\ QstionSerNo: NUMBER(4) NOT NULL 

Engaslion: VARCW@Tj NOT NULL 
UlduDsli~: V A R C M p m )  NOT NUU 
EngMplChc: VARCHA!X@I] NULL 
UrduMllplChc: VPACHAF.Z&Kl NULL 
EngSnglAnrwr: CHnR(1) MILL 
OslionrSerNo: NlMEER(4) NOT NULL fIQ 
QsiicnNo: S W N T f l )  defaulZ22 NOT UJU - 

4 Paliealld: VMCW(35) NOT NULL 
4 Odd: V A R C W @ J  NOT NULL . 

4 P p d m n l M h  DATE NOT NULL 

Qrtionrld: VARCMPOO) NUU 
hmr. LONG W\W NULL 
Ptscrption: LONG R4WNULL 
E ~ ~ R ~ ~ ~ ~ :  V M C ~ ~ J  
PalienlCmnt: VPSICHARZm NULL 
Old: CHAR(1) detauk N NOT NUU . 

aslioru 

I Holds 

QslicnrNo: ShtUNTfl defalm 22 NOT h U U  

p a s d :  v ~ ~ ( 3 5 )  NOT 
country: w m  NULL 
m y :  v ~ ~ c ~ ( 6 5 ~  NULL 

V A R C m V q  NUl 
Phion: VARCW(55) NULL 
Rbmn: V N C W 1 3 5 )  NULL ' 

Gndd': CHnR(1) NUU 
Dtm8rth: NULL 
Ian!: VARCw(4) 
Stlus: CHAR(1) default Q'LOT NOU 
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I 11 Ud~Llf; V A J C W l  hOT NU-' 
0.yNo. NLMBERfl Cefaub 55556 NOT hULL CIINI: NUMEERfl Crhun !&%NOT NUL I 

UrduPasmt VP~~CH~@J NOT NU 
EngColulfrl: SWNTp) NULL 
En)til: NVMBERm NULL 
EngSuka: VPRCWWZm NUU 
UrduSuh4e.x VARCW@) NUU 
EngWress: VPRCHAI12(7O) NULL 
UrduAddress: VPRcwIs(I(IS) NUU 
EngRexM VARCW(7Q NUU 
UrduReachKrt V A Q C W P ~  MJLl 
EngWebSt VPRCH4R2160) NUU 
EngEmah V P R C W R  NULL 
EngSedce: SMPIlMIm NLU 
EngSmCaegoy LONG R4WNUU . 
EngSmPmduct LONG RAW N U  

Maintinks 

U~duTea: V A R C W N )  NOT NlRL 
ult VAACW(50J NULL 
Type: encnn[link',headeQNOl NUU 

Sedce 

Sen ic rN~ SWVT(2)  deboh99  IOTNUU 

ScCalegwy 
I &  SmCaleoo~SerNo: NUMBERI4 NOT NULL I 

~ & ~ a t e p y : ~ A Q ~ ~ 4 1 1 2 @ j  NOT NVU 
rduSmCalegoy VPRCWWIN NOT NUU 
nrSerNo: W N T P )  NOTNVLL(FK] 

-1 
co"I)ins 

A - 
Sdmdud 

UtduSmPrnd& VRCtLWf5j NOTNULL 
SmCategoqSeNo: MIMBER(4) NOTNUU(FiQ 
SnrPrndudNo: W E R @  default 55555 NOT NUU 
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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 ofthe system are connected.and collaborate to each 

other, and how different conlponents are organized. Up to this level the experimental 

application will be shown in form of component diagram.' Subsequently, each 
2__ - _ _  - 

component will be discussed separately to capture 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 algorithm. 

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 

behveen these parts and segments .and .the flow of control among them. As the 

experimental applicationis a web based programhe component diagram 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 startphp, mndyrlang.php, and end.php. The last 

file, as the name reflects, contains code to clean up the settings done by the code. 

Figure 6.1 shows the relationship between these files. 
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Figure 6.1 Setup Component for Multiligual Interface 

6.1.2 Code Plate and Selectable Keyboard 

This componenent is related to keyboard management allowing to 

select a keyboard layout at run time. I t  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 his system in diagrammatic form 

Figure 6.2 Code Plate and Multiple Keyboads 

6.1.3 Signup Process 

This component includes features that different types of users require for 

: . registering themselves in the system. sib up process of each user is according the 

nature of tasks that will be performed by him I her. This nature of tasks has been 

. . 
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dicussed in detail in the'design process; ~ e ~ u r e m e n t s  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 application. ----- -_--._--_I_ c- . 

kigure 6.3 Signup of dimrent users 

6.1.4 Navigation and Search 

Navigation in the web based systems is done by hyperlinks to the target parts 

of the systems. ?his 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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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 pnrt is customized according the needs of the users. More features are 

implkniented fo; a doctor because he 1 she has to design the investigation questions 

i d  initiate the diagnosis process. Figure 6.5 shows the files imolved and flow of data 

between them. 

r ' 
........ 

/ 
k v 

Edl[Mnfo.php ChqPassvrJ.php 

Figure 6.5 Login of Users 
. . 

6.1.6 Dodtor-Patient Interaction 

. . 
This is the most important component in context of telemedicine. The man;al 

procedure of doctor att&iig a patient in real life is simulated on the internet with a 

structured method of discussion. Figure 6.6 show the files that implement this 

algorithm and their interatibn with each other. 
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L_J 

Figurv 6.6 Doctor- Patient Interaction 

6.2 Code Description 

This section describes the above components in a format that cross-references 

the ' ~yp i c& Course of Events' and 'Alternative Courses' of each Use-Case from 

system's perspective. It provides the code witfen for implementation o f  the 

developed algorithms. One code segment may implement more than one Use-Case 

and one Use-Cask miy be implemented by more &an one code segments. 
' 

6.2.1 Display Urdu Text 

It is implemented in the files "code.jjs" and "UrduCodePlt.js". The following 

code hndles the typical course of events including retrieve the English-Urdu ASCII 

encoded data 6om the database and system files, then composes and structures a 

dynamic web page containing required user interface elements. 

if($-GETlangW]='Eng') ( 
$langslct-"Display the page in': 
$maintext = 
"<p align=centePc(ont ahsize wlo~Shcl~~i~Welcornech~cbP".  
Wont $sbhsize>to4fontxW. 
Wont color=$sbhcl~<bi+Health in Urdu,wrn4bc/fant></font>~/p>". 

. "cp allgn=$diR?efont Ssbhsd colo~8sbhcl~How are you feeling - . 
8 today?4fontxlp>"; 



. . 

Chapter 6 Erpenmenrarion 

$texts = array('llisit a", "Patienr' ."Doctot' ,"Service Provider", //0,1.2,3 
"LoginlD, "Password", "Go", "New Users", "SIGN UP" ,"fonl' ); 114,5.6.7,8,9 

) else ( $stvle='$ustvle"; $lanpslct='~u~Kg43Qi(BI:h(5Qa(?54N";II'>'~ 

cfont face="$face"xp dir=$dir align=$diR>$startdelim$teit~9]$enddelim <select 
name=SlctFonr' ske='T0 dir4tl" 

OnChange="KyBrdPaneI.fontvalue=Slctfonto~ions[SlctFont.selectedlndex].text;location.rel 
oad()'> 
<option>NaZaFa Arial<option>FlaZaFa Courier Newcoption selected>NaZaFa Urdu 
Font<Iselect> 
<script>~alue~efter[~1ct~ont,"$fonr')4script~4p~ 

$sta~tdelim$maintext$enddelim</fcnt> 

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

test using the Code Plate which consists o f  Unicode values' map, and echoes i t  to the 

Browser. 

function D(textVal,wr) 
( 

.EscpChar='"'; 
for(j=Qj c textVal.length:j++) 
t 

if(textVal.substr(j,2)=codePlate[O]) 
{ EscpChar=wdePlate[O]: j+=2;) I1 Two escpchars skipp& 
else if(textVal.substr(j,2)='-e') 
{ EscpChar='-e: j+=2;) /I This is more efficient than using 'continue' 
slicel=textVal.slice(Oj); 
slice2=textVal.slice(j+l); 
if(EscpChar=codePlate[O]) 

t e x t V a l = s l i c e l + S t r i n g . f r o m C h a r C o d e ( c ~  
fj)])+slice2; 

else if(EscpChar=='-e') 
textVal-slice1 +textVal.~harAt(j)+slice2; 

\ 
textVal=textVal.replace(new RegExp(codePlate[O]+'1-e","g"),"); 
if(typeof(wr)=='undefined') documerltwrite(textVal); Preturn textVal;*l 

Telemedicine with Urdu Support 107 



The alternative course of events includes when OneByle character not found in the 

code plate.-Abort the operation is code as. 

else if(textVal.substr(j,Z)='e'J 
{ EscpChar='-e'; j+=2;) /I This is mote efficient than using 'continue' 

6.2.2 Input Urdu Text 

It is implemented in the files "code$", "KyBidPanel.php", 

"UrduStdKyBrd.js", and "UrduPhntcKyBrd.js". The code given below handles the 

typical course of events that converts input characters into non-English Unicode 

character based on selected keyboard layout and Urdu-English typing choice. 

'Keyboard' is a Unicode values' panern in a keyboard format. 

function WriteUrdu0 
( . . 

if (KyBrdPanel.chkbxWrEng.checked) return; 
UrduCode = keyBoard[event.keyCodeJ: 
eventkeycode = arabCode ? UrduCode:event.keyCode; 

) 

Following code is implemented in "KyBrdPanel.php": 

echo<<<Page 
<om method="POS'r' name-"KyBrdPanel"> 
*able borderS0" width="100%"> 
4- 

d d  width="lOW bgwlor='#FFFFOO">~p~~i~<bxwKeyboards<>:- 
d d  width='20%" bgcolor='%33CCFP'><p>iinput type="radioS' name="rdoKyBrd" 
value='UrduStb' checked 
onClick="keyBoard=UrduSld"><bNrdu Standarddtds 
d d  widthY?O%" bgwl 'or='%33~~~~'><~xinput  tVpe="radio" name="rdoKyBrd" 
~lue="UrduPhntc" onClick="keyBoard=UrduPhntc"xb>Urdu Phonetic</td5 
ctd width="lO%" align="cente~.bgcolor='YIFFOO00"xp~~input type='button" 
value=''Displa~ nam+'Bl" onClick='for(i=O;i<KyBrdPanel.rdoKyBrd.lenh;i++) if( 
KyBrdPanel.rdoKy&d[i].checked=-true) 
~ndow.open("$prextnlimagesl'+ rdoKyBrd[i].value +"KbLayovt.php". 
"','loolba~O.status=O,resizable=l.scrollba~=0");'~d> 
a d  width="40% align:"leR" bgcdoMFFCC66'5 
<input type="checkbof name5chkbxWrEng" value='WrEng"> +b>Normal</td> 

<nn 
dable> 

<input type-"hidden""name-.'-.'Pageld"xinput type="hiddenw nanie="i-cordn"><input 
type=hiddenname='hmpglang0> 
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. . ~ , -  
' ~ r d u ~ h n t c ~ ~ ~ r d . j s ' :  
var UrduPhntc = new Anay(O,O,O,O,O,O,O.O.0.0.0.0.0.0.0,~,0,0.0,0,0,~,0,~,0.0,~.O.~.0,0. 

0.0, 0,1524,0,0,0.0.1612.0,0,0,0,1548,0,0,0,1776,1777.1778,1779.1780,1781,1782. 
1783.1784,1785,0,1563,1616,0,1614,1567,0,1570,1613,1579.1672.1645,1688.1594, 
1581, 1609,9679,1582,65275,1642,1606,~577,0,1611,1681,1588,1657,0,1592, 
1572,1590,1747, 1584,1617.1615,0,0.16M),0,1575,1576,1670.1583,1593,1601,1711, 

. 1729.1610,1580,1603, 1604,1605,1722,1726,1662.1602.1585.1587.1578.1569.1591, 
1608,1589,1746,1586.0,1618, 1648,8219); 

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

keyboard is null or absent then re& the character as it is. 

6.2.3 Send Form ~ a t a  : 

It is implemented in the files "code.js" and "UrduCodePlt js" The fo l lo \hg  code 

handles the typical course of events'to Scan through all the form fields retrlevlng each 

one's value tactfully, while simply passing on the 'pure' English values. 

function ConvedCode(PhoneyForm) 
I 

function ~aluedetriever(field,form) 
I 
switch (fieldtype) { I 1  Convert multiple line textarea string to single, for server Variable 

case 'textareal return field.value.replace( new RegExp('MnM,"g").'<br>'); 
case 'text'. case 'passwurd': case 'hidden': return field.value; 
case 'select-one". 

return fietd.options[field.sete~edindex].value? 
. . f~eld.options[field.selededlndex].value: 

' field.options[field.seiededIndex~.te~ . . . . 
case 'select-multiple': . . 

MW"; fol(j-0;j c field.length;j++) 

- . -  
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if (fleld.options~l.seIected=-true) { 
mls+=(field.options~],va~ue7fi~ld.options[j].value:field.opt1ons[j].text)+"W'; } 
return vab; 

case 'radio': radioVal=": for(k=i;kc form.length;k++) if(form[k].narne==field.narne) 
( if(formlk].checked==true) radioVal=form[k).value; i=k: ) else break; 
return radioVal; 

case 'checkbox': return field.checked?fteld.value:""; 
default: return '"': 

The part that converts each. English-Urdu Unicode data string into a single-byte 

encoded ASCII data string character by character, util izing an efficient Code Plate 

search mechanism in the process. 

function C(textVa1) 

1 
function GetCharlcharCode) 
I 

if(charCGde>255 )I charCode==32 11 charCode==46) return 
TheChar(String.fromCharCode(SearchB1nary(charCode)),codePlate[0]); 
return TheChar(String.frornCharCode(charCode).'-e'); 

1 
function TheChar(Char,EscpChar) 
i 

if(prevEscpChar==EscpChar) return Char; 
else ( 

prevEscpChar=EscpChar; j+=2; 
.. return EscpChar+Char; /I start index for slice1 

1 
- 

function SearchBinary(charCode) 
c 

lowl=l,highl=codePlate.length/2-1. mid=parselnt(highl+l); 
if(charCode c codePlate[mid]) /I Most likely typed letten lie in first half 

while(lowl<=highl) ( 
rnidl=Darselnt~(lowl+highlll2): ' 
if(char'~ode~code~late~idl])'lowl=mid1 +I: 
else if(charCode < codePlatelrnidl]) highl=rnidl-1: 
else return midl: N ('==' should be in last as rare chance) 

1 
low2=m~d+1,high2=wde~late,length-1; 
while(law2<=high2)(mid2=parselnt((low2+high2)Q); 

if(charCode c codePlate(mid21) high2=rnid2-1; 
else if(charCode>cadePhte[mid2]) loW=mid2+1; 
else return mid2;). ' 

return mid; //of sec0.d one! 
1 
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6.2.4 Receive Form Data 

It is implemented in the files "Keybrdpanel.php", 'code.jsn and "UrduCodePlt.js". 

The following code handles the typical course of  events that receives the form's data 

as a form-name sequenced structure. 

echo '<scri~t>Post=new Arra~O;': . .. 
&set ($-POST); 
while (list ($key. $MI) = each ($-POST)) 
echo c<< FillArray 

Postr'$ke~t="$vaK . ..  
FillArray; 
echo '<lscript7'; 

The part that retrieves each of the form field's received English-Urdu encoded ASCII 

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

function ConvertBack(PhoneyForrn) 
r 

for(i=O;i < PhoneyForm.length;i++) ( . 
textVal=Post[PhoneyForm[i].name]; 
if(typeof(textVal)=="undefined") continue: 
if(PhoneyForm[i].name.~ubstr(0,3)!='Eng') textVal=D(textVal.O); 
ValueSetter(PhoneyForm~],textVal): !I Resetting the Phoney form 

1 
1 

. . 

. . Following piece of program decodes each data rtrine to a Unicode d a ~ a  vdue, 

partially <<using>> Displny Urdu Text: Step4 rml use case nith an expectedly 

included difference of 'returning' the converted back value, while keeping the 'pure' 

English values intact. 

function D(textVal,wr) 

1 .  
if(textVal.~ubstr(j,2)==codePlate[O]) 
( EscpChar=codePlate[O]; j+=2;} I1 Two escpchars skipped 
else if(textVaI.substrlj.2)='-e') 

- i EscpChar='-e'; j+=2;) /I This is more emcient than using 'continue' 
slicel=textVal.slice(Oj): 
slice2=textVal.slice(j+l]; 
if(EscpChar=codePlate[OjJ . . 

textVal=slicel+String.fromCharCode(codePlate[textVal.charCo~At~)])+~ice2; 
else if(EscpChar=='-e') 
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I 
textVal.textVal.ieplace(nrw RegExp(codePlale[O]+"l-em")."). 
P~f(Qpeof(w!)-eundef~ncd") dowmert.wnte(textVaI);'I ' return textVal 

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

values to their respective form fields tactfully. 

ValueSetter(PhoneyForm(i],textVal); I/ Resetting the Phoney form 
I 

1 
function ValueSetter(field,vaI) 
I 

switch (field type) ( 
case 'textarea': vaI=val.replace( new RegExp("<b~",'g"),Ir\n'); / I  back2newline 
case 'text': case 'password': case 'hidden': field.value=val; break; 

. case 'select-one': for(j=O;j c field.length;j++) if(field.options~i].value==val 1) 
6eld.options[j].tert==val) field.optionslj].selected~rue; break; 

case 'select-multiple': vals=val.split('W); for(j=O;j c vals.length-l:j++) for(k=O;k < 
Reld.length;k++) 
if(vals~]==f~eld.options[k].value 11 vals[j]==field.options[k].texl) 

{field.options~].seleded=true: break:} 
break 

case 'radio: case 'checkbox': if(field.value=-31) fieldclick(); break 

The alternati~e course of events activates when the retrieved value is null or not 

defined on first loading. Skip the remainingsteps for it. 

lext~al=~ost[~hone~~orm(i lnamej .  
if(typeof(textVal)=-"ondefined) continue: 

6.2.5 Signup of Users 

It is implemented in the files "horne.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 

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

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

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

sgnuplnks= new 
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else tnMyp.href=sgnuplnksIusrtyp]; 

Following code Stores the submitted data temporarily !vhile checking database for a 

match w i th  the User's chosen ID. 

4orrn rnethod="POST action+" narne="HidForm"> 
<input type="hiddenU name="Urduld"><input type="hiddenn narne="fillet'> 
<input typer'hidden" narne="EngNameW value="$~OST[EngName]"> 
<input type="hidden" name="UrduNarneS value="$-POST[UrduNamel"> 
<input type='hidden" name="UrduPasswd" value="$-POSqUrduPasswd)"> 
cinput typeehidden" narne="EngCountry" value="$~POST[EngCountry~'> ... 

4form> 
switch ($GETUser"]) ( 

case 'Doctor': 
mysql_query[ "Insert Doctors values, 
(~POST[EngNarne~,'$~POST[UrduName~,'$~POST[Urdutdj', 

password('$-POSvUr@~Pawdy), $-POST(EngCountly] .... ) "); 
if(rnysql_ermo()==l062)echo <<< Page 

$script 
The Id you choosed already edsts. Kindly modify your DoctorlD. 

else { echo 'Welcome Doctor eont $sbhsize 
color=$sbhclr>$-POST[EngName]<lfont>. ". 
"<font $sbhsize 
color=$sbhclr~$startdelim$~POST[UrduName]$enddelim~ffont~~b~'~; 
1 trealc 

T h i s  i s  the piece o f  code that feeds User's data to database after doing necessar) 

processing. 

switch ($-GETUsePl) { 
case Doctof; rnysql-query( "Insert Doctors values 

, (P~POS~EngName~.'$~POST[UrduNamel'.ld~, 
password('$-POSTpJrduPasswdI'), $-POST[EngCountry], 
'$-POST[EngCityr. '3-POST(UrduCityJ, 
%~POST[EngSpecialization]',]'$~POST[UrduSpecializaion,$~POST[EngExp 
eriencel.'$ POSllEnaEducationl'. 

. - . - . - .  
case 'Patient': i f ( $ - p 6 ~ ~ [ l a n ~ l = = ' ~ n ~ ' )  { 

echo "script~for(i=O;i<KyBrdPanel.tength;i++) 
KvBrdPanellil.disabled=tme:4scriot~'~: -, ~ ~ r~ . 
n-$sql-quer;('~nse~ Patients values 
('$-POST[EngNarne~,'$-POST[Urduldl'. 
password('$-POST[UrduPaswdr), $-POST[EngCountry], 
'$-POS-qEngCityl. '$-POST[EngStrtAdrsr,' 
$-POSTIEngPrtsion~,'SSPOSTIEngRlgionl'. '$-POSllEngGndrj'. 
'$~POST[EngYear]-$~POST[EngMonth~-$~POST[EngOay~, 
'$-POST[langJ', '0') "); 

] else if($-GET["Iang"]=='Urdu) ( 
rnysql-query( "Insert Patientsvalues 
(3-POST[UrduNameJ','$-POST[Urduld]'. 
password(pPOSqUrduPasswd]'), 
$~POST[EngCountry].'$~POST[UrduCity~,~$~POST[UrduStrtAdrs)'. . . 1-POST(UrduPrfsionj'. '$-POST[UrduRlgion)', 'S-POST[EngGndrJ'. 
3-POSr[EngYear]-$-POST[EngMmth]-$-POSEng DayJ', 

. . 
Telenzedicine with Urdu drpport 113 



'$-POST[langJ. '3') "); 
rare 'SNCPIV~I': ~VSOI  auervl "Insert Swcpwdrs Values ( 'S POSTIEngNamel: 

Alternative course o f  events will be activated when the chosen User ID already exists. 

Inform and provide for the User with a form to provide another ID. 

$script 
The id you ch6osed already edsts. Kindly inodify your DoctorlD. 

<form method="POST action="SignUp.php?UsercDocto? name="ldForm" onSubmit="return 
Check()"> 
*able border="0" width='lCO%" id="AutoNumberl"> 
ctr> *d width="30%">DoctorID4td> 

*d width='JO%">cinout ty~e='Yeut" name="Urdulb' size='ZS' dit="rtV . 
oni<e,~ress='~&e~rdu()' s~le=%~style">4td~ 

4 d  wirlth="20%>c1nput type="submit ' value-" OK ' name="Bl"Wtd> 

6.2.6 Signup as Doctor 

I t  is implemented in the file "DrFormphp". Codegiren in this section handles 

the t y i c a l  course o f  events that displaxs .the form containing input elements for  

required information both in Urdu and English, loading necessary lists' data 
, 

dynamically. 

<body onLoad~ConvertBack(SignUpForm J", 
<p align="centeP>cfont Ssbhsd color="$sbhclPPlease use duplicate Relds to 
specify your information in both Engl~sh and UrducAont></p> 
<form method="POST action="SignUp.php?User=Doctor name="SignUpForrn" 
onSubmit="return Check()"> 
<table border="O w[dth="75%"id="AutoNumberl"> 
dT> 
<td width="25%">Doctors NamevTd> 
4 d  uidth=%%>Dr.cinput type="texl" name="EngName" size="JLY'>4ta> 

. <td width="25%><input Wpe="texY' name='UrduName" size="30 dir="W 

... 
ctd width="5%">City<ltd> 
ctd wi$h="l7%">cseled size='l" narne="EngCitf 

onChange='~UrduCi~.options[EngCity.selectedlndex].seled~~~e"~ 
Page; 

$result=mysql-query("SELECT EngCity.UrduCityFR0M Cities where 
CountryNo='$-POSqEngCountv]": "order by CityNo"); . 
while ($row = mysql-fetch-row($result)) echd'coption>$ro~OJ'; 
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echo <<c Page 
</seIect~c/ld~ 
+d tddth="i~%"><s;lect size*'l" nama="UrduCity" style="$ustyle" dirsrtl" 
onChange="EngCity.options[UrduCity.selectedlndex].seleded.true"> 

<script> 
Page: 
rnysql-data-seek($result,O); 
while (brow = mysql-fetch-row($result)) echo "D(\'"e<option~$ro~l)\"):": 
echo <<< Page 
4script>4selecb4td> . 

d d  width="lZ%">(Not Listed?)c/ld> 
4 d  width="48%">rinput type="teed' name="EngCityAdd" size*20"> 

. <input type=Yext" narne="UrduCityAdd size-"2IY' dir="rtl" 
onK@yPress='WriteArabic()" style="$ustyle"> 

<input typeflbutton" valueSLAd6' narne="B3" 
onClick."Add(EngCityAdd,EngCity,UrduCityAdd,UrduCityy> 

<hd> 
<fir>. 
</table> 
<table borde~"0" width="1000/b: id="AutoNumber3> 
dr> 

4 d  width="5%">Specialization<hd> 
Qd width="17%>cselect size="ln name="EngSpecialization" 
onChange="UrduSpecialization.options[EngSpedalization.selectedlndex].selected~rue"~ 

<option>Select a Spedalization 

Page: 
$resuk=m)sql-quelyCSELECT EngSpeclalhation.UrduSpeciaIization FROM Speaalizatians ". 

"order by SpecializationNo"): 
while ($row = mysql-fetch-row($result)) echo "<option>$row[Oj': 
echo a<< Page 

. ' </select><fld> 
d d  width="18%> 
<select size="lW name="UrduSpecialization" style='$ustyle8' dir="rti" 
onChange="EngSpecialization.options[UrduSpecialization.selectedlndex].selected=lrue"~ 
<option> 

&#1582;&#1589;&#1608;&#1589;&X1609;.&#1588;~#1593:&#1576;&#1729; 
&#1670;8#1606;&#161D;&#1746; 

<script> 
Page; 

mysql-data-seek($result.O); 
while ($row = mysql-fetch-row(l6result)) echo "D(Y-ecoption>$ro~l]\"):II; 
echo <<< Page 
</script>Uselect>4td> 
ed width="5%">[Un Listed?)dtd> 
4 d  width="55%">4nput type="texY narne="EngSpecializationAdd' size="20"> 

+put type="texi' narne="Urd9SpecializationAdd' size='ZW dir="rtl" 
onKeyPress='WrileArabic()" style="$ustyle'5 

<input type="button"value="Add' name+'B4" 
onClick="Add(EngSpecializationAdd,EngSpedalization, 

UrduSpecializationAdd,UrduSpedalization)"xltd> 
<ItP 

</table> ... ' 

dable border="W width="100%" id*'AutoNumberS'> 
dr> 

4 d  width="55%">Tirne s!ot for online consultation (your country's time in 24 Hrs.)ad> 
b d  width="45%>From <select size="?" name="EngFromHP>..: 
</select> : <select size="l" name="Eng~rornMin">coption selectedx30 ... 
c/select> To cseled size="l" name='EngToHr"> ... 
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</select>: -elect she="l" name="EngToMin">coption selected>OO ... 
<lselectxRd> 

4tP 
</table> 
<able borde~"0" width="100% id="AAutoNurnber5_"~ 

<r> 
4 d  width="35%">Average Time needed for a Patient</td> 
ctd ~.idth=%5%><select size="?" name="EngAvgTimeHI" 

onChange="if(EngAvgTirneHr.selededlndex==1) ( 
zOption=new Option(): zOptionterl='00'; z0ption.selectedlme; 
~ r g ~ v g l i m e ~ i n  add(zOption,O); ) 
else if(EngAvgTimeHr.selected'nde~=O) { 

for (i=O;i<ErgAvgTimeMin.optons length-ti++) 
En~AvgT!meM.n opticn$il.text = EngAvgTimeMin.opbons[i+l) text; 

~nnAvoTime~in.o~tions.lenoih = EnaAvqTtmeMrn opbons length-1: - - 
)" dir="N"> <opt;on selected~OO~optiobO1 

. 

</select>hr. & <select size=")" name="EngAvgTirneMin"dir="rtl"> 
<option>05coption selededrl0 ~option>l5~option~20~option~25~optiOn>30 

~opt ion~35copt ion~40~opt ion~45~opt ion~50~opt ion~55 
<lseled>mins. ad, 

</tP 
<itablexp</p> 

function ChangeCity(AList.BList) 
(. 

BList.options[AList.selectedlndexJ.seiected=true; 
window.status+'Please wait while Cities are loaded"; 
HidForm.action='$PagelD.php'; ConvertCcde(SignUpForm); HidForm.submit(): 

J 

Part o f  code that submits the data in dalabase. 

cp<input type="submit"value="SubmiY' name="Bl"> 
<input type="resel' value="Reset" nanie+'Ba">clp> 

</form> 
<form meth&="~OST' action*' name="HidFormW> 
<input type="hiddenU name="EngName"><input type="hidden" narne="UrduName"> 
<input type='hidden" narne="Urduld'> . .  . 
<input type="hidden" name="UrduPasswd><input type="hiddenm' 

narne="UrduCnfrmPasswd> 
<input typeehidden" name="EngCount~5<input type="hiddenM name="UrduCountry"> 
<input typeshidden" narne="EngCiv><input type="hidden" name="UrduCitp 
<input typeflhidden" narne="EngCityAdd>cinput type="hidden" name="UrduCityAdd'> 
<input typeshidden" name="filler"> 
<input typeehidden" name="EngSpecialization"xinput type="hidden" 

name="UrduSpecializationU> . 
<input typer'hidden" name="EngSpecialiationAdd'xinput type="hidden" 

narne="UrduSpecializationAdd"> 
<input type="hiddenU name="filler"> . 
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return false; 

'hernative course of events i s  triggered when added element is empty o r  already 

exists. ~ r o k ~ t  to Doctor and discontinue the operation. 
~ ~ 

function ~dd(~ngitern,~n~list,~rduitem,~rdulist) 

tist~ame~~ngl~.narne.sutstr(3,~n~lisi.narne.len~th); 
if(ListNarne==City' && SignUpForm.EngCountry.selecl&lndex==O) 

alert('P1ease Select a Country first'); 
else if( Engitern.value==" 11 Urduitem.value==") 

alert("Can7 add empty value to "+ UdNarne +""): 
else if (reinsert) alert('me value already exists in "+ ListNarne +""); 
else { 

} .  
Page; 

HidForm.adion~$PagelD.php?add='+ListName; 
window.status+Please wait while "+ ListNarne +" is added 
ConvertCode(SignUpForm); 
HidForm.submit(); 

if(%-GET("adff']!=") 
switch ($ GETl"addll{ 

& e  ' ~ i i y ' :  rn&l_query( "Insert Cities (EngCity,UrduCity.CountryNo) " 
"values ('$~POST[EngCityAdd]',]'$~POS~UrduCityAddj'. 
$-POST[EngCountryl)" ); '. 

echo 'Postf'EngCity"]=Post["EngCXyAdd']; 
Post~UrduCity"]=Post~rduCityAdd']:'; break 

case 'Specialization': rny;ql-query( "Insert Spec~aluations 
lEnoSwcialiation.UrduS~ecialization~ "."values 
i ' ~ - ~ d ~ T l ~ n ~ S ~ e c i a \ i z a t i b n ~ d d ~  ' $ C ~ ~ ~ [ ~ r d u ~ p e c i a l i z a t i o n ~ d d  j')" ): 
echo 'Pos~EngSpecial~zaton' ]=Posti''EngSpecial ZationAdd):' 
'Post~UrcuSpenaSization']=Pos~~'UrduSpecial~zaonAd),' break: 

Another Altemative course of event is when Password, Time or 'numeric' fields fail 

to comply. Inform the Doctor and abort submitting. 

function Check() 
{ 
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+"'is empty"); return false; 
1 

I 
if(SignUpForrn.UrduPasswd.value!=SignUpForm. UrduCnfrmPasswd.value) 

{alert(Password fields do not match);'return false; ) 
if( (SignUpForm.EngFromHr.seledw'lndex+SignUorm.EngAvgTimeHr.selectedlndex > 

SignUpFon.E~ToHr.selectedlndex) (1 
( (SignUpForm.EngFromHr.selectedindex + 

SignUpForm.EngAvgTimeHr.selededlndex == SignUpFormEngToHr.selededlndex) && 
(SignUpForm.EngFromMin.selectedlndexySignUpForm.EAvgTimeMin.selectedlndex+l)'5 
>= SignUpFon.EngToMin.selectedlndex) ) ) 
[ alertrFrornTirne+AvgTime should be Less than ToTime"]; return false; ) 

if(isNaN(SignUpForm.EngAmount.value)) 
{ alert("Amount must be numeric"): return false: ) 

6.2.7 Signup as Patient 

I t  i s  implemented in the files "changelang.php" and "PahentForm.php". The Typical 

Course o f  Events that Asks the Patient to choose a language (English or Urdu) is 

handled by the following code: 

if($-GET['lang"]=='lnit') { 
echo "cscript>for(i=O;i<KyBrdPanel.length;i++) 
KyBrdPanel[i].disabled=true;4script>". 
"cbrxfont $sbhsd color=$hclr>Please first select a Languagecp align='right'> 
cfont "."face='$face'>$startdeiim-u5>4h(Mh>54NP('hLi[?54N(MN7;S(KQ9Qi. 
$enddelim<Mont></p>": 
include '..lincludeslchangelang.php': 

'changelang.phpm: 
echo <<< LangSelect 
<table width="100% dir=ltr> 

<tr> 
<td width="50%" align='%ente? bgcoior="#OOFFFF'> 

dont $sbhsd face='%ourier New"> <a href="$PagelD.php?lang=Eng" 
stvle="?exl-decoration: none">Enalish>>></a><ltd> 

</tP 
-=/table> 
LangSelect: 

Code that displays the form containing input elements for required information, 

loading necessary lists' data dynamically is w i n e n  in "PatientFonphp": 

else if($-GETlaw"]=='Urdu') [ 
dorm rnethod="POST' action*SignUp.php?User=Patienr' name="SignUpForm" 
onSubrnit+retum CheclQ)" dir="rtl"> 
*able border="O" width="75% styie-"$ustyle" id:"~utoNumberl"> 

, . Q m t d  width="2!3%'~$startdelim-~M~QC[K4[N4M$enddelim</td>ctd width="55%"> 
<input type="text" name="UrduName" size=3U' onKeyPress='WriteArabic()" 

style="$ustyle;"Nd> 

. . 
Telemedicine with Urdu Support 118 



Cnr> ... 
<table border=-0" width:"lOO%" style-"$ustyle" id~'AutoNumber2_"> 

ctr>ctd width="2O0fl>$startdelirn-uAh>$enddelimdd width="30%> 
cselect size="l" name="UrduCitv style='%ustylea'> . 

<script> 
Page; 

$result=mysql-query("SELECT UrduCity FROM UrduPatientCities where 
CountryNo='$-POSi[EngCountry)' ". "order by CityNo"); 
while (Srow = mysql-fetch-row($result)j echo "D(Y-ecoption>$row(O]I");"; 

echo <<< Page 
</script~</select~Utd~ 
ctd width="l5%">(Sstartdelim-uM090cNhQf-$enddeim)dd width="35%"> 
-=input type=YexT' name="UrduCityAdd" sue="20" onKeyPress=WriteArabic()" 
style="$usty!e"> <input type='button" narne='B3" style="$ustyle;" 
OnCiick="Add(UrduCtyAdd,UrduCity)"~dtd~ 
dr, 
</table>. 
ctable border-"(Y'width="73%" style="$ust$4e" id="AutoNumberl"?ctr> 
<td width="33%"~$startdelim-~eLP(K4('7h$enddelim~ltd~dd width="4OW 
<input type="text" name="UrduStrtAdrs" ske="40 onKeyPress='WriteArabic()" 

Style="~uslyl~'> <Ad>clte cnable>cpxlp> 
ctable border="W ~dth="10O0h" style="$ustyle" id="AutoNurnberl-'2 

width="26%"> <input type="tekt" name="UrduRlgion" size="20" onKeyPress='WriteArabic()" 
style="9ustylea'> </td>citr, 

chaMe> 
<table border="O" ddth="100%" ityle-'!$ustyle"xtr 
ctd v.jdth="20%">$ startdelim-uBN18enddelirndd width="30%> 

<input type="radio" name="EngGndC' value~M>Sstartdelim-~M><4NhIgenddelim 
<input type="radio" name="EngGndf' value="F"> startdelim-u?N4NhSenddeIim<nc'> 

<td widrh="l5%">Sstartdelim-u74>O;('Qc43QA$erddelim</td ctd ~idth="35%"> 
<select name="EngDay'size="ln style="$ustyle"> 
<option value=T"&#1583;~#1606; <Iselect> 
-elect narner'EngMonth" size='l" onChange="ChangeDays()" style="$ustyle"> 

coption mlue="O~&#1605:&#1575;8#1729; ... </select> 
<select name+EngYear" sire+'l" onChange*ChangeDays()" style="$ustyle"> 

coption wlue="0"~&#1587;&#1575;&#1604: ... 
c/selectx/fd>Utr 

4table><p-dp> 
<p><input type="submit" name-"Bl" styie='lustyle"> 
<input type="reseY' name="BY style="$ustyle'5</ps 
~/form~<script~SignUpForm.B3.Mlue=StringfromCharCode(1588.1575.1605,1604,32.1603. . . 
1585,1608): ... 
</script> 
function Changecity() 
f 

window.status=Please wait while Cities are l o a d e r  

~ o l l o a i n g  code handleidata submission and saving i t  i ~ i  database according to the 

language specified: 
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<form method="POST" action?" name="HidForm;> 
<input type="hidden" name="EngName"><input type="hiddenW name="Urduld"s 
cinout tv~e="hidden" name-"UrduPasswd">cinput type="hiddenv 

namk="~;du~nfrm~aswd"> 
<input type="hiddenS' name="EngCountry">cinpvt type="hiddedm name="EngCiv> 
<input typehidden" name="EngCityAddxinput type="hiddenV name="fillet'> 
cinput type="hiddenV name="EngStrtAdr0 
<input type="hiddenV name="EngPrfsion"><input type="hiddenW name="EngRlgion"> 
cinput type='hidden" name="fillef5<input typeshidden" nameSEngGndP, 
<input typeflhidden" name="EngDar><input type="hidden" narne?EngMonth"><input 

type+hidden" narne="EngYeaO 
<input type+hiddenn" name="RlleP><input type='hidden" name="fillef> 
<input iype="hiddenS' name="lang" value+$-GETpangp 

<norm> 
HidForrn.action=SignUpForm.action; ConvertCode(SignUpForm); HidForm.submit(); 
return false; 

Alternative Courses includes the situation y h e n  added element is empty or already 

exists. Prompt i o  Patient &d discontinue the operation. . 

function Add(item.list) 
{ 
relnsert=false: 
for(j=O;j<list.length;j++) if(list.options~~].text.toLowerCase(]==item,value.toLowerCase()) 
relnsert=true; 
ListName=list.name.substr(3,list.name.length); 
if(SignUpForm.EngCountry.selectedlndex=rO] alert(Please Select a Country first'): 
else if( item.value==") alert("Can't add empty value to "+ ListName +""); 
else if (reinsert) alert('7he value already exists in "+ ListName +'"'I; 
else { 

HidForrn.action='$PagelD.php?lang=$-GET[langJgadd='+ListName; 
window.status="Please wait while "+,ListName +" is added"; 
ConvertCode(SignUpForm); 
HidForm.submit(); 

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

Patient and abort submitting. 

function Check() 
1 

I : 

. . ' alei('7he field "+ ~ ign~~~orm[ i ] .~ame.subs t r (3 ,~ i~n~~~orm[ i ] .n~"e . len~ th )  
+'" is empty"); return false: 

. -  1 

Telemedicine wirh Urdu Support 120 



Chaprer 6 
. . Experimentorion 

. . 
I 
if(SignUpForm.UrduPasnvd.value!=SignUpForm.UrduCnfmPasswd.value) 

( alert("Password fields do not match"); return false; ] . 
I 
function ChangeDaysO 
r 
t 

. mnth = SignUpFom.EngMonth.selectedlndex; 
bgnYr-1904; yr = bgnYr+SignUpForm.EngYear.selectedlndex; 
numDays = NumDaysln(mnth,yr); 
SignUpFormEngDay.options.length = numDays; 
for (i=27;icnumDays;i*) SignUpFormEngDay.options[i].text = i+l; 

1 
function NumDaysln(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; 

1; 
I 
function LeapYear(yr) 
1 
I 

if (((yr % 4 == 0) && yr % 100 != 0) 11 yr % 400 = 0) return true; else return false; 

6.2.8 signup as Senice Provider 

This part is implemented in "Si-vcPrvdrFormphp" and "SrvcForm.php": Typical 

course o f  events includes the code that displays theform containing input elements 

for required information both in Urdu and English, loading necessary lists' data 

dynamically. The portion b f  code inclbded in "SrvcPwdrForm.php".is given below: 

. .  > 

<body onLoad= '~onver t~ack (~ i~p~o im) ">  
<p align="centel"><font dsbhsd color="$sbhclr">Please use'duplicate fields to 
specify your information in both English and Urdu~lfont>~/p><form method="POST' 
action='SwcForm.php" name="SignUpForrn" onSubmit="return Check()"> 
dable border="CY' width='755%" id='AutoNumberl"> 
<tr, 
ctd width='25%">~ake4td> 
<td width='2,5%"xinput type='lext" name="Engf!ame9' size+30>4td> 
ctd widthe'25%"><input type='lext" name="UrduName" size='30 dir="rtl" 

. . onKeyPress='WriteArabic()" styie="$ustyle">Utd> 
4 t P  ... 

ctable borde~"0" width="100%" id='AutoNumbeR-1"> 
c t P  

ctd width="5%">City<ltd> 
ctd width="17%"><select size='lS' name="EngCity" 

onChange=';ChangeSubArea(EngCity,UrduCity)"> 
Page; 

$result=mysql-query("SELECT EngCity.UrduCity,CitySerNo FROM Cities where 
CountryNo='$,POST[EngCountryr ". "order by CityNo"); 
while ($row = mysql-fetch-row($result)) echd~~option'value=$ro~2]~$ro~0]"; . . 
echo <<s Page ' . . . 

4selectx/td> 
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d d  width='18%"><select size='li name="UrduCitf style="$ustyle" dir-"rtl" 
onChange="ChangeSubArea(UrduCity,EngCity)"> 

<script> 
Page; 

mysql-data-seek($resuIt,O); 
while ($row = mysql-fetch-row($result)) echo "DV-e<option>$ro~lj\"];"; 

. . .  
echo <c< Page 

4script><lselects4td> 
d d  width="12%">(Not Listed?)</td> 
d d  ~idth="48%5cinput type="texr' name="EngCityAdd' size+20> 
<input type="teW name="UrduCityAdd size'"2U' dir-"rtl" , 

onKeyPress='WriteArabic()" style="$ustyle"> 
<input type="button" value="Add" name:"B3' 
onClick+Add(EngCityAdd.EngCty,UrduCityAdd.UrduCityr'> 

cltd> 
<nr> 
</table> 
<table b6rder="0" w'dth="lOO%" id="AutoNumber2-Z'> 
<tr> 

<td width="S%">SubArea</td> 
<td width="17%"><selec1 size="lW name="EngSubAreaW 

onChange="UrduSubArea.options[EngSubArea.selectedlndex].selected=true"~ 
coption>Seled SubArea 

Page; 

if($-POST[EngCity]==" 11 $-POST[CityChanged]) 
( mysql-data-seek($result,O); $row=mysql-fetch-row($result): 
$-POST[EngCity]=$roq2]; } 
$result=mysql_query("SELECT EngSubArea,UrduSubArea FROM SubAreas where 
CitySerNo='$-POST[EngCityj' ". 

"order by SubAreaNo"); 
if(mysql-num-rows($result)==O) echo "coption value='-15SubArea Name"; 
else while ($row = rnysql-fetch-row($result)) . echo"<option?$ro~Ol"; . . 

echo <<c Page 
4selectxttd> 
d d  width="l8%"><select size="ll" name="UrduSubArea" stvle="$ustvle" dir="rtl" 

<script> 
Page; 

if(mysql-num_rows($result)=0) echo " ~ ( \ " - e < o ~ t i o n z - ~ ? ~ s d f ( ~ ~ 4 ~ h ( ~ 4 ( ~ 4 ~ \ " ) : ;  
else ( mysql-data-seek($result,O); 
while ($row = mysql-fetch-row($result)) echo "DV-e<option>$row[l]\"):II; ) 

echo <<c Page 
c/scripts4selecb4td> 
d d  width='lZ%">(Not Listed?)dtd> 
d d  width="48%"><input type='lexr' name="EngSubAreaAdd' size="20"> 
<input type='text'' name="UrduSubAreaAdd" size="20" dir="rtl" 

onKeyPress='WriteArabic()" style=3ustyle'~ 
<input typer'button" value+Add" name='W' 

onClick="Add(EngSubAreaAdd.EngSubArea. 
UrduSubAreaAdd.UrduSubArea)">' : , . 4td> 

<nr> ... 
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function ChangeCity(AList.BList) 
\ 

BList.options[ALlst.selectedlndex].sele~e; 
window.sfatus="Please wait while Cities are loaded"; 
rlidFom.Cit).Changed.value=he; I1 for change of subareas 
rlidFom.action='$PagelD.pbpP: COnVenCode(SignUpF0rm); HicFom.submil(); 

1 

w i n d 4  statui="~lease wa~t w h k  SubAreas are loaded". 
H~dForm action='SPagelD.pnp': ConverCode(SignUpFormJ: H~dForm.submlt(); 

The portion o f  code that stores the general information temporarily and displays a 

dynamic services specification form that allows multiple selections and addition o f  

data elements unspecified or required by the Service ProGder i s  included in code fi le 

"SrvcFom.php": 

echo <<< prevForm 
<input type="hiddena name="filler><input type='hidden" name='SN~Categ~rySerN~"> 
<input type='hiddenm name="EngSwcProductAdd"><input type='hidden' 

name="UrduSwcProductAddq> 
sinput lype="hiddena name=*EngSwcProduct'> 
<input type="hiddenm name="EngName" value='$-POST[EngNamel', 
<input type='hiddenn name="UrduNamem value='$-POST[UrduNamej"z 
cinput type="hidden" name='Urduld' value="$-POST[Urduld]+ 
cinput type="hiddenm name="UrduPasswd' value="$-POSTIUrduPasswdp 
tinput type='hiddenW name="EngCountry" value="$-POST[EngCountry]"> 
<input type="hidden" narne='EngCit)r value="$-POST[EngCityp 
cinput type="hidden' name="EngSubArea' value="$-POST[EngSubAreaJ"> 
<inout tvoe="hiddeng name="UrduSubAreaM value="$ POSTfUrduSubAreaP 

<MOW 
prevform; 
cp aiign='center"scfont fsbhsz2 color;"$sbhcl~>Please use duplicate fields to 
specify your information in both English and UrduclfontWp> 
<farm meMod='POST action='SignUp.php?User=SrvcP~df name='SignUpForm' 
onSubmit="return Check()"> 

<table bordev"0' width="100%" id='AutoNumber3"> 
CtP 
ctd width="S%">Service Providedc/td> 
ctd width="lir%"s<seIect size="l' name="EngService' 

onChange='ChangeS~cCategory(EngServ ice~ice)"~  
<option value='99">Select a Service 

Page; . 

$result=mysql-query("SELECT EngSe~ice,UrduService,SrvcSerNo FROM Sewices order by 
ServiceNo'); 
while ($row = mysql-fetch-row($result)) echo'coption value=$row[2]>$row[O]"; 
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<option> 
8#1588:&#1593;8#1576;8#172?:&#156?; 8#1582:&#1583;8#1605;&#1578; 
&#1670:8#1606;8#1610:8#1746; 
<script> 

Page; 

mysql-data-seek($result,O); 
while ($row = rnysql-fetch-row($result)) echo "DV-ecoption>$r~l]\");"; 

echo.<<< Page 
</scnptWselect>4td> 

ctd width="5%">(UnListed?)4td> 
<td tddth="55%"><input type="texl' name="EngServiceAdd sizer2U'> 

<input type="texr' narne="UrduSewiceAdd' size-"'20" dir3U' 
onKeyPress='vriteArabic()" style="$ustyle"> 

cinput type="buttonM value="Add narne="B4" onClick="Add(EngSe~ceAdd, 
EngSeNice. UrduSe~ceAdd,UrduSe~ice)">~Ad> 

4tr> 
</table> 
.<table border="O width=h="O%' id="AutoNumber2-I,"> 
<tP 

<td width="5%>Select Service Categoriescltds 
ctd width="l7%"><select size?J name="EngS~cCatego~ multiple 

onChange="0nChangeS~cCategory(EngSrvcCategory,UrduSn/cCategoryJ"> 
Page; 

if($-pOST[EngSe~ice]==") $-POST[EngSe~ce]=99; 
$result=rnysql-query("SELECT EngS~~Categ~~.UrduS~~Categ~~.SN~Categ~rySerN~ 
FROM SwcCategories ". "where S~cSerNo='$-POSVEngSeMce)' order by 
SNcCategoryNo"); 
if(rnysql-num-rows($result)==O) echo "<option valu'e='-l'>se~ice Categories"; 
else while ($row = mysql-fetch-row(9result)) echofl<option value=$rov/I2]~9row(O]"; 

echo cc< Page 
&elect><nd> 
ctd width="18%"s<select s izes3 name="UrduSNcCatego~ style="$ustyle" dir="rtl" 

multiole 

Page; 

if(rnysql-num-rows($result)==O) echo "D(V'-e<option~u4J@?4M(AF5h.~~M7\");"; 
else ( rnysql-data-seek($result.O): 
while ($row = mysql-fetch-row($result)) echo "Dr-ecoption>$r~l]\");"; 1 

echo <<c Page 
clscriptWselect>4td> 

ctd width="lZ%'b(Not tisted?]<ltd> 
ctd width="48W>cinput type='text" narne="EngSrvcCategoryAdd' size="20"> 

cinput typer'text" name*'UrduS~cCategoryAdd" size=?V dir="rtl" 
onKeyPress='WriteAratic(~ styie="$usfyle"> 

<input type-"button" value='Ads' name="BY 
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<np 
</table> 
(Use mouse-drag or cntrl+mouse-bunon to selectlde-select more than one Service Types)<p - 

aiign="centeV> 
<input type="button"value=" Show Service1 Product Lists " name="BT' 

onClick="ShowS~cProducttists()5 
</pxp<lp<table border="(r.width="100% style="$ustyie" id="AutoNumber3"2 

Page; 

1///l/IIIllIIIIlIlII/lI/IlIIllIlII/ilIIIIIIIII 
$srnmbr=explode('YP',$~POSTf'EngS~cCatego~]); 
for($i=O;$i < count($srnmbr)-l;$i++) ( if(my%ql-num-rows($result]!=O) 
mysqLdata-seek($result,O); 

while ($row = mysql-fetc~row(t~esult]) if($srnmbr[$ij==$rav(2]) { $s=true: /I enble 
submit btn 

echo <<< Page 
dr> 

<td width="8%'%ro~O] <script>D("$rMl r);<lscript>cltd> 
ctd width='?O%">~elect size-"5" name="EngS~~Produ~t$roNZ~ multiple 

onChange~ChangeMltplSelList(EngSwcProduct$row[2j,UrduSwc?roduct$ro~2~)"~ 
Page; 

bres=mvsql_query("SELECT EngSrvcProduct,UrduSrvcProdu~SrvcPrcd~ctSerNo FROM 

. . 
if(mysqlnum-rows($res)==O) echo'"'; 
else while (Sr = rnysquetch-row($res)) echo"<option value=Sr(2]>Sr(Of'; 

echo <<< Page 
&elecbc/td> 

d d  v,iahr21%"> 
<select size='9" name="UrduSrvcProduct$rowf2~ style="$ustyle" dir="rlr' multiple 

Page: . , 

if(mysql-num-ro%($res)==O) echo "'; 
else ( mysql-data-seek(Sres,O); 
while (Sr = mysql-fetch-rw($res)) echo "O(\"-eioption>$r(lV);"; 1 

echo <s< Page 

'Qnput type=btkon" value='AdcP' na&="62-$1' . ' 
o n C l i c k = " A d d ( E n g S ~ c P r o d u c t A d d $ i , E n g ~ 2 ] ,  

UrduSwcProductAdd$i,UrduSNcPIod~ct$ro~2]~~ 
<hd> 

4tP , 

Page; . 

ScrntForm .= <y form 
<input type-"hidden" name=aEngS~cProdud$row(2~><input type="hiddenU 

narrie="UrduS~Product$row[2]"> 
<input type:"hiddena' name="EngSwcProductAdd$i'4<input type-"'hiddenU 

name="UrduSNcProdudAdd$P'> 
<input type*'hidden" narne="filler"> 
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form; 

break;)) 

disabled='~~e"i</~><lform~; . 
if($s) echo "<script>SignUpForm,Bi.disabled=false;~lscript~"; 
echo $crntForm; 
function ChangeSrvc€ategory(AList,BList) 
( 

BList.optton~AList.selectedlndex].selected=tNe; 
window.status-"Please wait while Service Categories are IoadedY 

. HidForm.action='$PagelD.php'; ConvertCode(SignUpForm); HidFon.submit(); 

function OnChangeSrvcCategory(AList,6List) 
( 

ChangeMltplSelList(AList,EUst); 
if(SignUpForm. Bl.disabled==false) 
{ ' SignUpForm.01 .disabled=true; alert('You need to press the button again to 

Show the Lists"); . } 
1 
function ChangeMltplSelList(AListBUst) 
{ 

for(i=O;i<AList.length;i++) BList.options[ij.selected=AList.options[i].select~; 

function ShowSrvcProductLists() 
I 

if(SignUpForm.EngSrvc€ategory.selectedlndex=:l) 
( alert("Please first Select any Service Categories"); return false; ) 
else 

if(SignUpForm.EngS~cCategory,options(SignUpForm.EngS~cCategory.selectedlndex].value 
=#'-I ") 

{alert('You need to Add a 'Service Category under chosen 'Service"); return false; ) 
window.stat~s='~PPlease wait while ServicelProduct Lists are loaded"; 
HidFon.action='$Pa@D.php'; ConvertCode(SignUpF0rm); HidForm.submit(); 

1 
. . 

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

$crntForm = <c< form 
<form method="POST' actions"' name="HidForm"> 
<input types'hidden" name="EngService"><input type="hidden" narne="UrduService"> 
<input type="hiddenn name~Eng~e~iceAdd",<input type="hidden" 

name="UrduSe~~ceAdd", 
<input typer'hidden" name="fillet'> 
<input typ&-"hiddenS' name="EngSwcCategory"><input type="hiddene' 

name="UrduSrvcCategory"> 
<input type-"hiddenS' name="EngS~cCategoryAdd'><input type="hidden" 

narne="UrduS~cCategoryAdd'> 
<input types'hidden" name="fillet'><input type='hiddenw name="fillet'> 

form; 

echo <<<Page 
<htmlz<head>ctitle>Se~ce Providers' SignUp Page<nitle> 
cscript> . 

. function Check() 
' I 
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~~ ~ 

1 ( 
alert('7he field "+ SignUpFom[iJ.name.substr(3,SignUpForrn[i]name length) +"' is 

empty"); 
return false; 

I 
1 
HidForm.action=SignUpFormrmaction; ~onver tcode(~ ign~b~orm) ;  
for(i=ll;i<SignUpForm.length-5;i.~) 

i f (~ i~n~~~orm[ i ) .name.subst r (0 ,14)==~~n~~r~c~roduct ' )  
{ HidForm.EngS~cProducivalue+=HidFOrrn[i].~lue; 

HidForm[i].value=HidForm[i+l].value=": ] 
HidForm.subrnit(); return false; 

I 

The Alternative cdurses that handle the situation in which added'element is empty or 

already esists. Prompt to Service Provider and discontinue the operation is also 

implemented in "SrvcPrvdrForm.php": 

function ~dd(~n~i tem,~n~l is t ,~rdu i tem,~rdul is t )  
I 

relnsert=false; 
for(j=D;j<Englist.lengtha++) 
if(Englistoptionslj].text.toLowerCase()==Engitem.mlue.toLOwerCase() 11 

Urdulisl.options~].text==Urduitem.value) relnsert=true; 
ListName=Englist.name.substr(3,Englistname.length); 
if( (ListName=='City' [I LiStName=='SubArea') 88 

SignUpForrn.EngCountry.selectedlndex==O) 
alert('Please Select a Country first'); 

else if( Engitem.value==" [I Urduitem.value==") . 
alertflan't addempty value to "+ ListName +""'): ' 

else if (reinsert) alert('7he value already exists in "+ ListName +""'); 
else { if(ListName=='City) Englist.options[Englist.selectedlndex].value-1; 

HidForm.action+$PageID.php?add='+ListName; 
window.status='Please wait while "+ ListName +"is added': 

' ConvertCode(SignUpForrn); HidForm.submit(); 
1 

Page: 

if($-GETradd]!=") 
.. switch ($-GETradd"]) ( 

case 'Ciw mysql-query( "Insert Cities (EngCity,UrduCiy,CountryNo) ". 
"values ' 

( t ~ 0 ~ ~ [ ~ n g ~ i t y ~ d d ~ , 5 - ~ 0 ~ ~ [ ~ r d u ~ i t ~ ~ d d ~ ) "  ); 
echo 'Pos~EngC~]=PostrEngCityAdd]: 

~ o s t [ " ~ r d u ~ i @ ] = ~ o ~ u r d u ~ i t y ~ d s ' j ;  break 
case 'SubArea': rnysql-query( "Insen SubAreas 

(EngSubArea.UrduSubArea,CitySerNo) ". 
"values 

( B - P O S ~ E ~ ~ S U ~ A ~ ~ ~ A ~ ~ ~ ' ~ ~ $ - P O S ~ U ~ ~ U S U ~ ~ ] ~  ); 
echo 'Post~EngSubArea"]=Post~EngSubAreaAdd"]; 

Post~UrduS~bArea"~=Post~VrduSubAreaAdd"]:~; break ..  . . . 1: 
'SrvcForm.php': 

Telemedicine with Urdu Support 127 



Chapter 6 Experinrentation 

function Add(Engitem,Englist,Urduitem,Urdulist) 
I 

relnsert=false; 
for(j=O;j<Englist.length:j++) 

if(Englist.options[~].text.toLowerCase()==Engitem.valuetoLowerCase( I( 
Urdulist.options[jl.text-=Urduitem.value) relnsert=true; 

ListName=Englist.name.substr(3.Englist.name.length); 
if( (ListName=='S~cCategoFj' 11 ListNarne.substr(O.1 l)=='SrvcProduct') && 

SignUpForm.EngService.selectedlndex==O) alert('Please Select 
a Service first'); 

else if( Engitem.value==" (1 Urduitem.value==") 
alertrcan't add empty value to '"+ ListName +""); 

else if (relnsertl alertmhe value already exists in '"+ ListName +"'"); 
else { ' ~ i d ~ o r k a c t i o n = ' $ ~ a ~ e l ~ . ~ h ~ ? a d d = ' + ~ i s t ~ a r n e ;  

window.status="Please wait while "+ ListName +" is added"; 

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

> 
1 
Page; 

if($-GETraddn]!=") 
switch ($-GETraddy) { 

case 'Sewice': mysql-query( "Insert Services (EngService,UrduService) ". 
'values ('5 POSTIEngServiceAddl'.'$-POST[UrduServiceAddl'y ); 
echo ' ~ d s ~ ~ n ~ ~ ~ r v i c e " ] = ~ o s t ~ ~ n ~ ~ e ~ ~ i c e ~ d d " ] .  

'Post~UrduSe~ice"]=Post~UrduServiceAdd"];'; break 
case 'SrvcCategory': mysql-query( "Insert S~cCategories 

(EngSrvcCategory,UrduS~cCategory,S~cSerNo) ". 
"values 

('$~POST[EngSrvcCategoryAdd]',]'$SPOST[UrduS~cCategoryAdd~,$~POST[EngSe~ice]~ ); 
$-POS~EngSrvcCatego .= mysql-insert-id()."#"; 11 to output empty 

product lists,to be added prdcts 
echo 'PostrEngSrvcCategory"l+=Post["EngS~cCategofyAdd"]+W"~. 

'Post~UrduSrvcCategory"]+=Post~UrduS~cCategoryAd~]+"-e~~; 
break; ' 
case 'SrvcProduct': mysql-query( "Insert SrvcProducts 

(~ngSwcProduct,UrduS~cProduct,S~cCategorerNo) ". 
"values 

( ' $ ~ P O S T [ E n g S r v c P r o d u c t A d q ' : $ ~ P O S T [ U ~ S e r N  
01)" ); 

echo 
' P o s t ~ E n g S r v c P r o d u c ~ . $ ~ P ~ ~ T ~ S ~ c C a t e g o ~ ~  

'Post~UrduSwcProduct'.$'Post["UrduSNcProduct'.$_POSTI"SrvcCategPOST~S~~CategorySerNo"]."~]+=Post~UrduS~cProduct 
Add"]+"-e#';'; break; 
}: 
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Another alternative curse in which password fields or specified location fails to 

comply. Inform the Service Provider and abort submitting is available in 

function Check() 
for(i=O;ic~ignUpFonn.len$th;i++) { 

if( (SignUpForm[i].type=="select-one" && 

I 
, alert('7he field "'+ SignUpForm[i].name.substr(3,SignUpForm[i].name.length) +"' is 

empty"); 
return false; 

} 
'S~cP~drForm,php': 
if(SignUpForm.UrduPasswd.value!=SignUpForm.UrduCnfrmPasswd.value) 

( alert("Password fields do not match"); return false; 
else 

if(SignUpForm.EngSubArea.options[SignUpForm.EngSubArea.selectedlndex].value=="-l") 
{ alertCYou need to Add a 'SubArea' under chosen '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 "SrvcPndrs.php". The main 

page ''Home.phpW implements the common login tasks, examines User ripe and steers 

to respective login page and escorts the user to the login page according to selected 

user-type: . 
. .  * 

lognlnks = new Array("loginlPatients.php","loginlDoctors.php"."login/S~vcP~drs.php"); 
function Check(lnktyp) 

i=O; usrtyp=ValueRetriever(UsrTypForm[iJ.UwTypForm); 
if(usrtyp=") {alert("Kindly Choose a User Type9');return false;} 
else { 

if(lnktyp=l) { 
if(LoginForm(O].value==" 11 LoginForm[l].value==") 
{alert("Provide both LoginlD & Password");return false;) 
else i - 

HidForm.action=lognlnks[usrtyp]; ConvertCode(LoginForm); 
HidForm.subrnit(; 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. 
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$result=mysql-querfselect EngName.UrduNarne.EngAvgTime,EngToTime from Doctors 
where Urduld='$-POST[Urduldr ". 

"and UrduPasswd=password('$~POST[UrduPasswd]') "); 

if( mysql-num-rows($resuIt)==O ) echo <<< Page- 
<font $hsize wlor=$hdr> 

Please reenter your Id and Password to identify yourself as Doctor</font> 

In 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. 

6.2.10 Doctor Home Page 

After successful login, the doctor is taken to a customized dynamic page specific 

to that doctor. It is implemented by "Doctors.php". I t  greets the Doctor and displays 

patients' queue for that day showing their names, appointment times and status. 

else ( $drrow = rnysql-fetch-row($result); $ s b  = 
array("Offline"."Online",Waih'ng'.'Being Examined'); 

$fc="$fonr: $strt='<script>D("': $endd='");~lscript>'; 

echo &< Page 
<table width="lOO%"><trxtd><font $hsize wlor=$hclr><b>Hello Doctor <Ib> 

<font wlo~$sbhclr>$drrow[O]~fon~,~font color=$sbhclr 
face="$fc'~$strt$drrow[l]$endd~ltd~ 

<td align="right"s<font $hsize color=$hcl~<b~LoginID: <Ib> 
<font wlor=$sbhclr face="$fc'>$strt$-POST[Urduld]$endd<Ifd></tr> 

</table><p>4ps 
Page; 
I1 Queue 
echo "<p><font $sbhsize coIo~$hclr>Patients' Queue. ".date('l d-F-Y g:i A')."</fonb</p>"; 
<table width=100% style="font-size:$tbIsf > 
<tr><td><font $sbhsize color=$hdr><i>Patient Name<ltd> 

ctd align="center"><font $sbhsize wlor=$hclr><i>Appointment Tirne</td> 
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, <td align="centeP>cfont Ssbhsize colo~$hclr>ci>Stat~~~I td> 
<nr> 

Page; - 
$result=mysql-queryplect Patientld,ApntmntDtTm,Old from Apntmnts ". 

"where (Drld"$-POST(Urduld]' and date-format(ApntmntDtTm.'%Y-Ohm- 
O/d')=current-date()) ". 

"'order by ApntmntDtTm"): 

$lnkcnt'=~; 
while~$rw=rnysql~fetch~row($result)) { echo "dmtd>"; 

$rp = mysql-fetch-row(rnysq1-queryrselect Name-Status from Patients where 
ld='$roNOr')); 
il($rp(l]==Z 8& $rwZ]=='N') ( Slnkcnt++; $nxt=true; echo ccc Link 

<a href*'javascript:Apnt('Sro~O~,'$r~l]')"> 
Link: 
1 
echo Wont face='$fc'>$strt$rp[O]Sendd4td><td align=center>"; 
$rt = mysql-fetch_row( mysql-query(" select time-fomat('Srow(l]'.'%r'),". 

',time-format( (arowp]' + interval '$drrow[Zr hour-second] - interval 1 miolte.'%r' ) 
")I; 
echo "$rt[O] To $rt[l]cltd>qd align=center>".$stts[$rp[l]]."<Rd>cltd': 

I 
echo "</table>": 

echo<c<Page 
<form method="POST' action"" name="NertForm" 
onSubmit~'NextForm.action=links[linb.length-Slnkcnt].href~ 
Cp align="centeP>cinpul type="submit" value-"Next >>>" name=B1> 

dform>cscript>if (Ilnkcnt==O) NextForm.Bl.di~abled=tiue:clscript> 
Page; 
) //outermost else 

The facility to initiate Invesrigotc the Pnriwr i s  implemented o n  the this page via the 

following code: 

<script> 
function Apnt(p2tientld.apntmntdtrn) 

Following code manages 'patient name' l ink and shows their current status, with the 

passage o f  time. 
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"ApntForm.UrduPasswd.value="ApntForm.UrduPasswd.value=5_POST(UrduP$~POST[UrduPasswd]'; 
ApntForrn.subrnit();".1000'60*1); 
4scripb 

6.2.11 Investigate the Patient 

This part o f  code is related to establishing a medical consultancy session behveen 

doctor and patient, I t  is implemented in "PatientInfo.php", "Investigationphp", 

"Diagnosis.php", and "QstionrInit.php". Init ial ly i t  displays patient's personal info 

l ike name, calculated age, language etc. and medical in fo  including any previous 

visits and doctors' remarks. 

mysql-query(" update Patients set Status='? where Id='$-POST[Patientld]' "); 

$row=mysql~fetch~row(rnysqI~query(" select . . 
Name.Country,City,StrtAdrs.Prfsion,Rlgion,Gndr,". 

"@age:=(to-days(curdate())-to-days(DtofBh)) lang. ". 
"@yrs:=truncate(@age.O). truncate((@age-@yrr~12,0) from Patients where . -  - . ~ .~ 

id='$-~~%[~atientld] '  ")); 
$r=mysql-fetch-row(mysql_que~y("select $rowp]Counby from Countries where 

if($row@]=='Eng') echo "<script>for(i=O;i<KyBrdPanel. length;i++) 
KyErdPanel[i].disabIed=t~e;4script~"; 
else ( $-GErlang"j=$row(B] ;indude '../../jnclud&rnndy~ang.php': ) 

echo <<< Page 
< h t m l x h e a d > < t i t l e > ~ e l ~  PagecAitle>4head><body> 
Rable width=100% style="font-size:$tbIsf> 
ctrxtd align="center colspan=3><font ahsize color-ShcbAttended Patient: 

cfont color=$sbhclr face="$face">$startdelirn$ro~O]$enddelim4td>~/tr> 
... 

ctd>Age: <font color=$sbhcl~$row[9] years SroqlO] rnonths<ltd> 
CltP 

4 a b l e x h ~  
cforrn method="POS'T' action="Investigation.php" narne="HidForrn" 

' target='$-POST[Patientld]$-POS~Urduld]PtInfonewin"> 
cp align=center><input type="subrnit" values'Proceed with Investigation Session >>>">4p> 
<input typeshidden" narne='Patientld value='$$POST[Patientld]"> 
<input typeshidden" narne="ptnarne" value="$ro~OJ'> 
<input typeshidden" name="ptlang" value="$row[8]"> 
<input type="hidden"narne="ApntmntDtTrn" value="$-POST[ApntrnntDtTmT'> 
<input type=hidden narne=""Urduld" value="$-POST[UrduIdl", 

<Iforrn> 
Page; 

I/ Previous Visits 
echo <<< Page. 
cpxfont $sbhsize color=$hclr~<u~Previous Visits4~>4font></p>dable width=100% 
style="font-size:$tblsZ'> 
Page; 

$~e~ult=rnys~l-~uery("select da te - f o ima t [~~n tmn t~ t~m, '%~  %D-%M-%Y'),ApntmntDtTm. ". 
"Ostionrld,Answr,Prscrption,EngRmrks,PatientCmnt from Apntrnnts ". 



'Where (Patientld=)-POST[Patientld]' and Drld='$-POSnUrduldr and Old="?) order by 
ApntmntDtTrn desc"); 

while($row=myql-fetch-roM$result)) { 
f~mysql-fetch-row(mysql_query("select EngAvgTime from Doctors where 

Urdu1d.S-POSqUrduld]")); 
Srt = mysql-fetch-row( rnysql-query(" select time-format('$ro~l]'.'%r'),". 

"time-format( ('SroNl]' + interval '$r(O]' hour-second) - intelval 1 minute.'%< ) ")): 
echo "<tr>ctd colspan=Z><font color=$hclr>cb>$ro~O], $rt[O] To 

trt[l]<lb>cltd><Rr>"; 

$qst~onrid=explode('#',$ro~2]); $anw~explode('$,$r0~[3]); 
for($i=O,$answrindx=O;$i < count($qstionrid)-I;%++) ( 
$r=mysql-fetch-row[rnysql_query(" select EngQstionr from Qstionrs where 

QstionrSerNo=Tqstionrid[$i]' ")): 
echo " 4 ~ 4 d  colspan=2>dOnt color=$hdPQuestionnaire: <ffont>$r(O]4td></t~"; 

if( is-integer(strp~s($qstionrid[$i],'~!")) ) 
echo "ctr>itd align=center>dont color=$sbhclr~unAnswered~ltd~~/tr~: 

I1 re port... 
echo <<c Prscrption ... 

For detailed code of report 8 Prscrption, consult 'Wait in Que - implementation' 
11 Remarks 
echo <<< Page 
<p><font Ssbhsize color=$hclrxu>Doctors' Remarks4u>Ufont>4p><table width=100% 
style="font-size:$tbld'> 
Page; 

Sresult=mysq~query("select Drld,date-f~nat(ApntmntDtTm,~hd-~hm-%y'),EngRmrks from 
Apntmnts". 

'Where (Patientld='$-POST[Patientldr and Old=Y' and ~ngkrnrks!=")order by 
ApntmntDtTrn desc"); 

&hile($row=mysql-fetch-rw(~result)) { 
$r=mysql_fetch-row(mysq1-quewselect EngName from Doctors where 

Urduld='$roNO]"')), 
echo"<t~Rd>$row[l]: dont colof=$sbhclr>Dr. $r(O]Mmt? $roM2]4td><hr>": 

}echo "</tables"; 

The code below facilitates and manages tasks o f  updating Patient's status, 

enabling sending o f  questionnaire, prescription and remarks, displaying Patient's 

response as answered questionnaires and Patient's comment, and controlling the 

overall session 

d o n  rnethod="POST action" name=WidForrn"> 
<input type="hiddenm name=Patientld' value="$-POST[Patientldr> 
<input type='hidden" name="ptname" valuers$-POST[ptnarneyL 
<input type-"hiddenW name="ptlangS' value="$-POST[ptlangr> 
<input type='hiddenn" name="ApntmntDtTm" value*$-POSTIApntmntDtTmT> 
<input type=hidden name="Urduld' value"'$-POSnUrduldp 

c/form> . , 
<FRAMESET COLS=%O%,ZO%" 
onLoad-"HidForm.target='DiagnosisFrame'; HidForm.action='Diagnogis.php'; 
HidForm.submit(); 
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HidForm.target='QstionrlnitFrame': HidForm.action='Qstionrlnitphp': 
HidForm.submit();"> 
<FRAME ~ ~ ~ ~ = " D i a ~ n o s i i ~ r a r n e " >  
<FRAME NAME="QstionrlnitFrame"> 

4FRAMESET> . 
'Diagnosis.php': 
if ($-POSTptlang"]=='Eng') 

echo "cscript>for(i=O;i<KyBrdPanei.length:i++) 
KyBrdPanel[i].disabled=true;4script>"; 
else ( 

$-GETlang"]=$-POSTptlang"]; include :.l../includeslrnndyrlang.php'; 
$style=$ustyle: $keypress='WriteArabic(r 

.) . 

i f  ($-POST('tstcmpC']--"oK') ( $thanks="<br><font color=$sbhclr>says Thanks 
Alot!</font>"; 

mysql-query(" update Patients set Status='l' where Id='$-POST[Patient[dl' "); 
I 
else if($-POSr["prscrpdone"l) 
mysql_query(" update Apntmnts set Prscrption=".$-POST$-POST[pttang]Prscrption' ". 

"EngRmrks='$-POSnEngRmrks]', Old='Y' ". 
'Where (Patientld='$-POST(Patientld]' and Drld='$-POSnUrduld]' and 

ApntmntDtTm='$POST(ApntrnntMTm]') "1: 

echo cc< Page 
<html><headxtitles$PagelD Page</title>script> 
function Check(vstcmptt) 
{ 

if(vstcmplt==3) HidForm.vstcrnpltvalue="oK'; 
else if(PrscrpForm[O)value==") { alert(8pecify a Prescription, Please"): return false; 

) 
Con+ertCode(PrscrpForm): . 

HidForm.prscrpdone.value=troe;HidForm.a~ion=PrscrpForm.action; HidForrn.submit(): 
return false; 

1 
timer=window.setTirneout("HidFormsubmit();". 1000'60'1); 
'4script>c/heads<body onLoad~'ConvertBack(PrscrpForm);window.status=";"~ 
cp align="centeP<font $hsize color=$hclr>Attended Patient: <font color=$sbhclr , 

face='$face"> 
$startdelim$-POST[ptname)$enddelim<lfont>$thanks</p~ 

<p align5'center"sdont Ssbhsize>Language: dont 
color=$sbhclr2$~POST[ptlang]~ont>Vfont>4font~<Ip 
cpxfont $sbhsize colot=$hdrxu>Patient's Response4~>4fonPc/p~<tabIe viidth=IOO% 
style="font-size:$tblsZ'> 
Page; '. . 

/ I  Qstiom-Answrs 
$~rnysql_fetch-row(m~IIquery("select Qstionrld,Answr,PatientCmnt from Apntmnts ". 

'Where (Patientld='$-POSnPatientldj' and Drld='$-POST[Urduld]' and 
ApntmntDtTm='$-POST(ApntmntDtTmT)"1); 
echo "ctrxtdxfont  $sbhsize>Patient Comment: ". 

Wont face='$faceV color=$sbhclr><font 
wlor=$sbhcln$startdelim$rf2]$enddelimc/'; . 
if($r[O]!=") { 

$qstionrid=explode(W,$~O]); $answr=explode('#',$rIlJ); 
for($i=O,$annnindd;$i < count($qstionrid)-li$i++) { 

- $r=rnysqI-fetch-row(mysqI-query(; seled EngQstionr from Qstionrs where 
QstionrSerNo='$qstionrid[$ir ")); 

echo "ctpctd><font colot=$hdr>Questionnaire: clfonb$rf0]4td>clt~"; 
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if( is-integer(strpo~(Sqstionrid[Si],~~!")) ) 
echo "ctr>ctd align=center>dont colof=$sbhcl~unAnswered~ltd~~flr>": 

1 
else echo "<trs<td>dont color=$sbhclr>&nbsp;No Questions as Yet.cltd>c/tr>"; 

echo <<< Page 
</table>chrsctaMe width=100% style="font-size:$tblY"> ' 
<form method="POSr action='$PagelD.php" name="PrscrpForm" onSubmit="return 
Check()"> 
<tr> 
<td>dont wlor=$hclnPrecscription. Advice, Next Appointment Description or any Comment 

ctextarea rows="lO cols="50" name="$-POST[ptlang]Prscrption" dir=$dir 
onKeyPress="$keypresS' 

style="$sfyle" onFocus='~ndow.clearTimeout(timer); 
window.status='Refreshal has Stopped! Continue by Sending 

Prescription.">cltextarea><ltd> 
<td align='center"><font color=$hcl~Remarks (Next Visit Reminders for all Doctors) 

cinput type="text" name="EngRmrks" size=30><br> 
<input type="submit" value="Send PrescriptionlRemarks" name=EZ><b~ 
<input type="button" value="<<<Wsit Completed?>s>" name=Bl disabled=true 

onClick="retum CheckllP</td> 

window.clearTimeout(timer); )<lscript> 
eltable> 
<form method"~0S'r '  action-'"' name="HidForm"> 
<input type="hiddenS' name="$-POST[ptlang]Prscrption" value=" 
Page; 
echo $-POSTp-POST[ptlanglPrscrption"j: 
echo <<< Page 
"><input type="hiddenV name="EngRmrks"  value="^-POST[EngRmrksr> 
<input type=''hiddenm name="filler"><inpul type="hiddenW name="fillef'> 
<input type='hidden" name="prscrpdone" value="S-POST[prscrpdoner> 
cinput type-"hiddenU name="Patientld" value="$-POST[Patientld!"> 
<input type="hiddenM name="ptnarne" value="$_~~ST(ptname~> ' 

<input type="hidden8' name="ptlanga value="$POST[ptlang~> 
<input type="hiddenW name="ApntmntDtTm" value="$-POST[ApntmntDtTmr'> 
<input type=hidden name="Urduld" value='$-POST[Urduld]"> 
<input typeflhidden" name='Vstmpit"> 

</form> 

Following code is included in the file 'Qstionrlnit.php': 

<input type="button" value="Send Questionnaire" name='BBr' onClick="return 
Check('Edt', l)"~&nbsp;&nbsp;&nbsp; 
function ChecklNew Edt.snd) 
..\ -..- ., \ .  

if (HidForm.SntQstionrld.Mlue.indexOf(HidForm.EngQstionrSerNo.value)!=l) 
{ alert('7his Questionnaire has already been sent! Send another or create new 

' one."): return false; } 
HidForm.~nt~stionrld.~lue+=HidForm.EngQstio~rSerNo.value+ W';//accumulating 

SntQstionrlds in this hidfield 
HidForm.Qstionrld.value=HidForm. EngQstionrSerNo.value; 
HidForm.q.value=frue;HidForm.action='$PagelD.php'; 

1 
HidForm.submit(); return false; 

: 1 ' 
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mysql-query(" update Apntmnts set Qstionrld=Concat(16-POST[Clstionrld]!#',Clstionrld)" 
'Where Patientld='$-POST[Patientld]' and Drld='$-POSqUrduldJ and 

ApntmntDtTm='$-POST[ApntrnntDtTmj'"); 
echo <cc Page 

<input type="hidden" name="q">cinpvt typechidden" name="Qstionrld> 
<input type="hidden" name="SntQstionrld" value="$-POST[SnMstionrldp 
<input type=hidden narne="Urduld" value-"'$-POST[Urduldj"> 
<input typeishidden" narne="Pati'entlff' value="$-POST[Patientldr> 
<input typeshidden" name="ApntrnntDtTmqS value="$-POST[ApntmntDtTrnj"> 

dorm> 
Page;. 

6.2.12 Design Questionnaire 

Ths part o f  the system is implemented in "QstionrInit.php" and "QstionrEdit.php". 

The Typical Course o f  Events includes the task that displays any existing 

questionnaiies showing their names, description and .no. o f  questions, under the 

chosen disease categoly and subgroup. 

function ShowQstionrs[dssbgrp) 
I 

if(dsstgrp.options[dssbgrp. selectedlndex].value=="0") return false; 
else if(dssbgrp.options[dssbgrp.selededlndex].value==~'-111) 
( alert('You need to Add a 'Disease SutGroup' under chosen 'Disease Category"'); 

return false; ) 
window.status='Please wait while Questionnaires are loaded', 
HidForm.q.value=true; /I to indicate changeladdition to DseseSbGrp list 
HidForm.action='$PagelD.php'; ConvertCode(QstionrForrn). HidForm.submit(); 

} 
$crntForm = <<<form . . 

<form method="POST' action< name="HidForm"> 
<input typee'hidden" name="EngDseseCtgrp<input type="hiddenn 

name="EngDseseCtgryAdd"> 
cinput typeehiddh" narne="fillef'> 
<input type="hiddenn name="EngDseseSbGrp"><input type="hiddenb 

name="EngDseseSbGrpAdd"> 
<input Iype+hiddenw name="fille~><input type="hiddenU name="fiiler"> 

form; 
llextra Yilleffor extra '0-value 0-position' radio button, pt2avoid presence of single 
'undefined' radiobtn 
<font $sbhsz2 colo~$sbhclt'>DesignlModify a Questionnaireflest Form to diagnose a 
disease<lfontWp? . . 

dorm rnethod="POST" action='QstionrEdit.php" name="QstionrForm"> 
<table border="O" width="IOO%"> 

dr> 
d d  width="3O0K>.~ Category in which disease lies</td> 
<td width="30%"s<select size="i" name-"'EngDseseCtgrj' 

onChange='%hangeDseseSbGrp[)"> 
.<option value="98'>Select Disease Category 

Page: 

$<esult=mysql-query("SELECT EngDseseCtgry.DseseCtgrySerNo FROM DseseCtgries 
oider by DseseCtgryNo"); 
while ($row = mysql-fetch-row($result]) echo "<option value=Sro~l]>$row[OJ'; 
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echo <<<Page ' 
</selecP<ltd> 

<td vAdth="130/;~~ot Listed?)<Ad> 
4 d  width="27%><input type='Yee name="EngDseseCtgryAdd" size='2ff'> 
<input type-"buttonq' value="Add" - - 

onClick="Add(EngDseseCtgryAdd,EngDseseCtgry)">4td> 
clt* 

</table> 
dable borders0 width="lOOW> 
dr> 

4 d  width="30%">., SubGroup in above category to which the disease 
belongs</td>dd width="30•‹/6"> 

. <select size="l" name="EngDseseSbGrpW 
onChange="ShowQstionrs(EngDseseSbGrp)"> 

coption value='OXelect Disease SubGroup 
Page; 

if($-POST[EngDseseCtgry]==") $-POST[EngDseseCtgry]=99; 
$result=mysql-query("SELECT EngDseseSbGrp,DseseSbGrpSerNo FROM DseseSbGrps ". 

'Where DseseCtawSerN6=3 POSTlEnaDseseCtarvl' order bv DseseSbGmNo"): . . 
if[mysql-num-rows($reGli)==~) echo"<optibn i a l u e = ' - l % & s e  ~ i b ~ r o u ~  Name"; 
else while ($row = mysql-fetch-row($result)) echo'koption value=$row[l]>$row[O~; 

echo <<<Page 
4select><nd> 

d d  vAdth="l3%">(Not Listed?)</td> 
ctd width='27%~<input type='1extm name="EngDseseSbGrpAdd" size="20"> 
<input type='buttonn" value="Ads' 

onClick="Add(EngDseseSbGrpAdd,EngDseseSbGrp)"> 
<Ad> 

cnr> 
<Aable>cp>CJp> 

Page; 

..................... . . .  
if($-.POST(q]) { echo <<c Page 
<p>., Availabfe QuestionnairWest ~ e s u l t  Form in <script>fundion UstText(1.n) ( . 

' 

for(i=l:icl.length;i++) _ if(l.o@ions[i].va[ue==n) (return l.options[i].ted; break;} } 
document.wtite("<b>"+ ListText(QstionrForm.EngDseseCtgry,$~POS~EngDseseCtgry]) 

t"</b> and <b>"+ 
ListText(QstionrForm.EngDseseSbGrp,$~POST[EngDseseSbGp]) +"<lb>") 

<Iscript>Up> 
<table border="O" width="100%"> 
4 ~ 4 d  width-"'SW><i>slctd<input type="radio" name="EngQstionrSe~Iu'o~' 

value='D">?cli><~d> 
4 d  wi$h="30%z<ix2uestionnaire Name<li><Rd> 
<td width="6O%><i>Descriptionc/iWtd>~d width='5%>ci>Qns.</i></td> 

-=An 
<Aable><hr> 
<table border="0" width="10O0/o" cellspacing="O> 

Page; 

$result=mysql-querf'SELECT EngQstionr,EngQstionr0scrp,QstionrSerNo FROM Qstionrs ". 
'Where DseseSbGrpSerNo='$-POS~EngDseseSbGrp~ order by QstionrNo"); 
// to set edt btn disabled 

- if(mysql-num_rows($result)=O) { echo "None. Kindly create new Questionnaire."; ' 

$nedt=tnr'e: } . 
else while ($row = m)r;;ql-fetch-row($resolt)) { 
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$r=mysql-fetch-row(mysq1-query(" select count(QstionrSerNo) from Qstions where 
QstionrSerNo=$row[Z] ")I; .. .. . >.,-:.,.?.!i. .=?c 
echo <<< Page . . . . . ...:.,.. 

dr>ctd width=J%" align=center>cinput type="radio" name="EngQst~onrSerNo" 
value="$rowI2p<ltd> ,- . 

4 d  width="30W>$rodlc~d><d nidth="60%" style="border-len- 

. . .  
if($-POST~QsJ~onrld]==Srow[2]] 

. .- echo '!<tr><td colspa~=3~<biockquote>cfont wlor=$hclr>Sent to Patient. Wait for 
Response!<nds4tr>"; 

echo <c< Paae 
</table><p acgn:"centerz 
<input type+'button" value="Create New" name="BI" onClick="return Check('NeM)"> 
<input type='buttonU value="ViewlEdit selected one" name-"BZ' onClick="return 

Checkl'Edt'l">c/w 
~ .- ~ , 

<script>if('$nedt') I1 conditions kept mostly false reducing code execution 
{ QstionrForm.B2.disabl~d=true; QstionrForm.B3.disabled=true; ) 

if('$POSflPatientldI'='') QstionrForn~.B3.disabled~rue;~/script~ 
Page; 
$crntForm.="<input typshidden nanie=filler>cinput type=hidden name=fillers<input 
type=hidden name=filleP": 

echo "</forms$wntForm"; 
echo <<< Page 
<input type-"'hiddenn name="qa'> ' . . .  . 

Following code relates to the course o f  events that opens and displays the 

questionnaire under the chosen disease category and subgroup, esamining if its being 

edited or created: 

a If being viewed or edited, displays the name and description, and any 

existing questions, with facility to append these to the selected 

questionnaire. 

b. If being created, provides input fields for name and d&cription, 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++J 

if(Qstioniforrn[i].checked) ( t-true; break } 
if(!t) ( alert("Quesfionnaire has not been seletted"); return false ) . 
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~id~orm.action=~stionrform.action+'7New-Edt='+New-Edt; ConvertCode(QstionrFom7); 
'QstionrEdit.phpm: 
cfont $sbhsd coloW$sbhcY'>AddQuestions to Questionnaire<lfont>4p> 
Page; 

$result=mysql-query("SELECT EngDseseCtgry FROM DseseCtgries where 
DseseCtgrySerNo='$-POST[EngDseseCtgryr); 
$row = mysql-fetch-rw($result): echo ".) Category of disease to diagnose: 
<b>$rov,fb]</b<bn"; 
$result=mysql-query(j'SELECT EngDseseSbGrp FROM DseseSbGrps where 
DseseSbGrpSerNo='$-POST[EngDseseSbGrpr); 
$row = mysql-fetch-row($result); echo "st SubGroup in this category: <bs$ro~0]4b>"; 

echo <<< Page 
<form method="POST' action="$PagelD.php" name="QstionrForm" onSubmit="return . 
Check()"> 
ctaMe border="OO" width="lOO%"> 

<trs<td width="40%">.) Questionnaire'dlest Result Form's name</td> 
ctd width+'60%">cinput iype='Text" name="EngQstionr" size="30"><.4d> 
a n  
<trs<td width="4O0/+) Brief Description</td> 
d d  width="60%"><input type='text" name="EngQstionrDscrp" size="60">4td> 

4tr> 
</tablexp></p> 

Page; 

$result=mysql-query('SELECT ~ n g ~ s t i o n r , ~ n g ~ s t i o n r ~ s c r ~  FROM Qstionrs " 
Where QstionrSerNo='$ POST[EngQstionrSerNol"'); . - 

$row = mysql-fetch_rw($tesult~ 
if($-GETNew-Edt"j!='Nevl) 
echo cc< Dsabl 

. ~script~QstionrForm.EngQstionr.value="$ro~O~ 
QstionrFon.EnaQstionr.disabled=true; 

Dsabl; 

echo <<<Page 
<p>v Available Question(s):</p> 
daMe bordee"' width="100%"> 
c t ~ c t d  align="center"width="45W><i>Question~/i~~~d> . 

d d  width="45%'ki>Mukiple Choices<li>cltd>ctd width="lO%"~<i>Single 
Answer?<li>cltd> 
4- 

Page; 

$qrefnsert="'; 
$result=mysql-query("SELECT 
EngQstion,UrduQstion,EngMltplChc,UrduMItChc,EngSnglr FROM Qstions ". 

"where QstiorirSerNo='$-POST[EngQstionrSerNo]' order by QstionNo"); 
if(mysql_num-rows($result)J0 1) $-GETrNew-Edt"]='New') echo "None. Kindly add 
Question(s)."; 
else while ($row = rnyxll_fetch-row($resuN)) ( 

echo " d r x t d  width=45% style-border-right-sty1e:ridge;border-bottom- 

style=border-bottom-style:d~tted>~~;' ' 

echo substr[str-replace("#','', ",$rM2]).0,-2)."<p align=right>$startdeh'm"; 

. . 
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.echo substr(str-replace("#:,"+(",$r~3]),0.-2)."$enddelim&nbp;</td><td 
width=lO0P. ' 

" style=border-left-style:dashed>"; 
echo $roM4]==Y'7'<p align=centePcfont 

face=Vhgdingss>lr </font><Ad>Ut~":"&nbSp;<Itd>clt~"; 
$qrelnsert.=$row[O].W.$row[l].rP: 

I 

echo <<< Page 
<fiable>cs~ript>qrelnsert="$~relnse~",</scri~t,<hr>~ align="cente?> 

.<input type="buttonU value=" DonelExit " 
onClick="BacWorm.action='Qstionrlnit.php';Backform.submit();~ 
<Ip><p>v Add new Question (Please add in both English 8 Urdu)<lp> 
dable border="0" width="lOO%"> 

d r x t d  width="90~~Question&nhp;&nbsp:&nhp;&nbsp;&nbsp;~input type="texY 
name="EngQstion" size="6S'> 

<p><input type=''texY name="UrduQstion" size="6S' dir="rV 
onKeyPress='Wri!eArabic(~ style="$ustyle"> 

&nbsp;8nbsp;&nbsp~&#1587;8#1608;&#:575;8#1604;clp></td> 
<td width="lO0K>ct:nput type="submit" values OK "></td> 

c/tr> 
enable>. 
ctable border="0"w~dth="100%~ 

ctrxtd width="20%">Answefs ~ ~ ~ e : < l t d >  
<td width='Z5%>cinput type="radio'* name="EngSnglAnswr" value="N 

onClick='Yor(i=QstionrForm.length-l2;i~QstionrForm.length;i++) 
QstionrForm[i].disabled=faIse"> 

Multiple Choice<fld> 
<Id width="55%"><input type="radio" narne="EngSnglAnswr" value='Y' 

onClick='Yor(i4stionrForm.length-12;i~QstionrForm.length:i++] ( 
QstionrForrn[i].disabled=true; 

QstionrForm[i].value="; )"> Single Answer</td> 
<fir> 

</table> 
<blockquote>Possible Options-(If no. of choices are less, leave last ones blank)clblockquote> . . 

An alternative course of events is triggerid \\hen added elkment i s  ernph or dread? 

exists. Prompt to Doctor and discontinue the operation. 

function Add(Engitem,Englist) 
( 

reinsert-false; 
for(j=O;j<Englist.length;j++) 

if~E~glis!.optionsIjJ.toLo~er~ase()==Engitem.value~oL~wer~ase~)). 
relnsert=true; 

ListName-Englist.narne.substr(3, Englist.name.length); 
if(ListName='DseseSbGrp' && QstionrForrn.EngDseseCtgry.selectedlndex==O) 

alert('Please Select a Disease Category first'); 
else if(Engitem.value==") alert("Can7 add empty value to "+ ListName +""); 
else if (relnsert) alert('7he value already exists in "+ ListName +'"'); 
else ( if(ListName=='DseseSbGrp') HidForm.q.value=true; Il to indicate . 

changeladdition to this list 
Englist.options[Englis!.selectedlndex].value=l; 

. HidForm.action='$PagelD.php?add='+ListName; 
window.status="Please wait while "+ ListName +" is added"; 

. ConvertC@e(QstionrForm); - HidForm.submit(); 
. . . )  

1 
Page; 
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if($-GETradd]!=") 
switch ($-GETadd']) ( 

case 'DseseCtgry': rnysql-quefy("lnsert DseseCtgries(EngDseseCtgry) 
~lues('$~POST(EngDseseCtgryAdd~)" ); 

echo 'Pos~EngDseseCtgrf']=Post~EngDseseCtg~yAdd];'; break 
case 'DseseSbGrp': rnysql-query("lnsert 

DseseSffirps(EngDseseSbGrp,DseseCtgrySerNo) ". 
'lalues('$_POST[EngDseseSbGrpAdd~,$-POST(EngDseseCtgry] ): 
$-POSvEngDseseSbGrp"] = mysqlinselt-id(); N to output added SbGrpas 

name 
echo ' ~ o s ~ ~ n g ~ s e s e ~ b ~ r ~ " ] = ~ o s t ~ ~ n ~ ~ s e s e ~ b G @ k ? ]  break; 

1; . 

Another alternative course o f  events is taken \\$en the appended question already 

exists in the database. Pmmpt to Doctor and abort appending. 

if ( qrelnsert.indexOf(QstionrForrnmEngQstion.mlue.toLowerCase())!=-1 11 
qrelnselt.index0f(C(QstionrForm.UrduQstion.value))!=l ) 
{ alert("Sorry, this Question already exists"); return false; ) 
$qrelnsert.=$ro~O].Y.$row[l].Y; 

if($-GETadd"]!=") 
switch ($-GETadS']) { 

case 'Qstion': ~~($_POST["N~W_EW=='N~~) 

For multiple choice answer ope, no o f  choices i s  less than hvo o r  the choices 

are haphazard among English-Urdu fields. Inform the Doctor and abort the append 

operation. 

if ( ~ s t i o n r ~ o r r n ~ n ~ ~ n ~ i ~ n ~ ~ ] . c h e c k e d )  ( count=O; 
for(i=QstionrForm.length-l2;i~QstionrFom.length-l;i+~) ( 
engfil=QstionrForm[i~value?l:O; nengfil=QstionrForm[i+l].value?l:O; 
i f  (engfil A nengfil) { alert("9oth fields required for "+ 

QstionrFon[i].narne.substr(3,QstionrForm[i].name.length)); retumfalse: 
1 

else if (engfil8 nengfil) ( count++; 
~ i d ~ o r m . ~ n ~ ~ l t ~ l ~ h c . v a l u e + = ~ i d ~ o r m [ i j . v a l u e + ~ ~  
HidForrn.UrduMlplChc.value+=HidForm[i+l].value+~~ 

I 
if (countQ) ( alert("Provide atleast two choices"); return false; } 

1 
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$r=mysql_fetch-row(rnysql_query["select $-GET[lang]Name,EngToTime from Doctors 
where Urduld='$rowfO]"')); 

echo "<trxtd width=45%>&nbsp;SstartdelirnSte~3]$enddelim "; $late="'; . - 

if(date("Y-md H:i:O[Y')>="$rm7]4rw6]-$rm5] Sfllr) 
$late="ctr>ctd aIign=$diR>qont color=Shclr 

size=3>$startdelim$texts[9]$enddelirn<nd>4t~'~; 
else i f (date("dmY')=--"$rowf5]$r~6]$r~7~') echo <<< Link 

<a href="javascript:Apnt('$ro~O~,'$rowfl j ' p  
Link; 

echo "<i>$startdelim$flO]$enddelim41>4a>4td><d width=35%>". lI+O to cnvrt char- 
>numeric 

) echo "<AaMe><p>4pS': 

3. Displays any previous visits indicating if there are 'pending' questionnaires to be answered. 
11 Previous Visits 
echo <<<Page 
<font $sbhsize color=$hclr>~u~$startdelim$text5[4]Senddelim~lu~~~ont~~p~~lp~ 
Page; 

if( mysql-num-rows($resuIt)==O ) echo "<p 
align=$dirl>&nbsp;&nbsp;8nbsp;$startdelirn$tel l]$enddelim4pU; 
else { rnysql-data-seek($result,O); echo "<able vAdth=100% dir=$dir style='fonl- 
size:$tblsz's"; 

while($row=rnysql-fetch-row($result)) if($rM3]==Y') ( 
$r=mysql-fetch-row(rnysql_query("select $-GET[lang]Name from Doctors where 

Urduld='$rowfO]")): 
echo "ctr>ctd width=45%>&nbsp;$startdelimSte~s[3]$enddelim "; $star='"'; 
echo <cc Link 

<a href='~avascript:Apnt('$ro~O]',I'$r~1]',1)"~ ' 
'Link; 

/ I  indicate pending form fill 
if( is-integer(strpos($row[2],"l")) ) ( echo Wont color=$hclr>"; $star="'"; ) 

Fol lowing code allows a patient to activate his 1 her Wnit in Queue status 

function ~~nt(drid,apntmntdtmpvst) 
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Following code shows questionnaires as a report or as a form to be filled if it's 'pending', also 
shows the doctor's prescription etc. 

11 expand the clicked one 
if ($-POSTprld']==$row[O] 88 $ - ~ ~ ~ ~ ~ p n t m n t ~ t ~ m ' l = = $ r o w [ l ] )  { 

$r=mysql-fetch-row(mysql-query("select Answr,Prscrption,EngRmrks,PatientCmnt from 
. Apntrnnts ". "where (Patientld='$-POST[Urduld)' and Drld='$row[OJ' and 

ApntmntDtTm='$row[l)')')); 
echo '< t~< td  coIspan=Z><font LsbhszZ 

color=$sbhclr~$s~artdelim$texts[5]$enddelim~/td~~l~"; 

$qstionrid=exptode(#',$mw[2]); $answ~explode('#.$~); 
for($i=O,$answrindx=O;$i c wunt($qstionrid)-l;$i++) { 

$rsqn=mysql-queryrselect 
$~GET[lang]Qstion,$~GET[lang]MltplChc,EngSnglAnswr,QstionSerNo ". 

"from Qstions where QstionrSerNo='$qstionrid[$ir order by QstionSerNo"); 
if( is-integer(strp~s($qstionrid~i],"!~)) ) { , if($i==O) { lbgn form tags for first one 

echo <<c BgnForm 
if( !is-integer(slrpos($qstionrid[$i+l]~!")) ) 
echo <<< EndForm 

I1 report 
else ( 

while($rqn=rnysql-fetch-row($rsqn)) ( 
For detailed code of form & report, consult Wait in Que - implementation' 

echo c<c Prscrption ... 

6.2.14 Get Appointment 

. This par! of system i s  implemented by in "PatientLinks.phpW, "GetApnhnt.php", and 

"CnfrmApntmnt.php". The Typical Course o f  Events implemented in 

"PatientLinks.php" includes the code that allows the user to search a doctor on basis 

o f  specialization or name. This part o f  the code i s  given below: 

$ptlinks=amy("EdtPrsnllnfo.php"."EdtFmlyMdclHs~.php~,"SearchDrs.php~~GeApntmnt.php 
"."Logout()"); 
function Link(link) 
( ~atient~ink.action='$prextn~lo~inl~atien~~~link+~lan~=$~~~~[lan~~~atient~ink.s~bmit(): ) 
~Iscript><form method='POST" action=- name="PatientLink' target="PtLinknewinm> 
<input type=hidden name="Urduld' value="$-POST[Urduld]"> 

-4formWable width=lOO% style='font-family:$face" d i ~ $ d i r  border=2 bgcolor="#OOFFCC" 
bordercolor='#FFCC99'> 
Page; 

forl$i=O:$i c countl$ptlinks)-l:$i++) echo c<< Links 

Links; 
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AAer finding a related doctor the patient i s  provided with ' information about doctor's 

espertise and esperience. Nest step i s  to al low the user to choose date for 

appointment. Th is  portion is implemented in "GetApntmnt.phpV: 

if ($-GETlang"]='Eng') ( 
echo "<script>for(i=O;i~KyBrdPanel.length;i++) 

KyBrdPanel[i].disabled=true;4script>": 

$te&=array("Dr ","-eSearch by Name"."Name","Spedalization"."Online Time".'TTo". 
"Average Time per Patient","Fee for Wsil'."Select Date for Appointment", 

"Day"."Month",'Yea~,"-eConfin AppointmenT', 
"No Results. Kindly provide Correct Name.".":"hr","mins", "City"); . 

$months = array('"'."January", "Februaf)", "March". "April". "May", "June", "July", "August", 
."September. "Octobe?. "November. "DecembeP); 

) else ( 
$style=$ustyle; $keypress='WriteArabic(r'; $C*C":. 

function Namecheck() 
( 

if(DrNameForm[O].value==") ( alert("Specify a Name, Please"); return false; ) 
HidForm.$~GET(lang]DrName.value=$C(DrNameForm[O].value); 
HidForm.action=DrNameForm.action; HidForm.submit(); return false; 

1 
function ChangeDaysO 
(... 
<form rnethod="POSF ac!ion-"$PagelD.php?lang=$-GEnlangY name="DrNameForrn" 
onSubmit="return Namecheck()"> 

cp dir=$dir align=$diR>$startdelim$texts[O]$enddelim 
<input type='lext" name="$-GET[lang]DrNarne" size=30 onKeyPress="$keypress" 

style="bstyle"><br> . 
cinpvt type=submit name=Bl 

style="Sstyle"~~/p><script~DrNameForm.Bl.wlue=D('$texts[l j',l);</script> 
</form> . 
Page; 

i f ( $ - ~ ~ ~ ~ p - ~ ~ ~ l a n ~ ] ~ r ~ a m e " ] ! = " )  { 
$result=mysql_query["SELECT Urduld FROM Doctors where 
$-GET[lang]Name="'.$-POS~$-GE~lang]DrName"]."m'); 
if(mysql-num-rows($result)!=O) ($row = mysql-fetch-row($result); $-POSTrDrld"]=$row]; 
) 
else $-POSTrDrld']="; //to avoid any previous dr's info 
) '  

$result = mysql-query(" select $-GET[lang]Name,$-GET[lang]Specialization,". 

'~ime~format(EngFromTime,'%r'),time~format(EngToTime,'%t),bur(EngAvgTime),minute(En 
gAvgTime).". 
"EngAmount,EngUnit, $-GET[lang]City from Doctors where Urduld='$-POSTprldj'"); 

llllllllllll/lll/IIIl 
if($-POSTpld]!=") ( $row = mysql-fetch-row($result): $rowf7]=substr($rohf7],0,1); 
echo<<c Page 
<blockquote>cp align=$dirl>*ont asbhsize color=$sbhclr> 

don! $hsize color=$hcl~$staftdelim$texts[2]$enddelim:4font> 
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d d  align='centef>$startdelim$texts[8]$enddelim Bnbsp; 
<select name="EngDay" size="l" style+$stylb"> 

coption va[ue=O">$startdelim$texts[9]$enddelim ... 
<select name='EngMonth" size='Ta onChange="ChangeDays()" style="$styleW> 

<option value='CP>$startdelim$texts[lO]$enddeiim ... 
<select name="EngYear" size-"l" onChange='ChangeDays()" style="$style"> 

<option value='O>$startdelim$text~l l]$enddelim 
<scripbfor(i=O;i<3;i++) document.write( "<option>"+ (new Date().getYear()+i) 

);</script> 
4selectNtd> 

<nP 
</tablexp align='center><inp type=submit name=B2 sIyle="$stylea'></p> . 
cscript>DtApntForm.EngDay.options[new Date().getDate()].selected=true; 

. DtApntForm.EngMonth.options[new Date().getMonth()+lj.seleCted=t~e; 
DtApntForm.EngYear.options[l].selected=true; 
DtApntForm.B2.value=D('$texts[12]'.1);clscript> 

<~forrn> 
Page; 

) else echo "<p align=$dirl>$st~rtdelim$texts[13]$enddelim"; 

echo c<< Page 
dorm methad="POST action*' name="HidForm"> 
<input typer'hidden" name="EngDay"r<input type="hidden" name='EngMonth"> 
<input typeyhidden" name="EngYeaf>einput type="hiddenW name="filler"> 
<input type+'hiddens' name="$-GET[lang]DrName" vaIue="$rowIO]"> 
<input typed'hidden" name="Drld" value="$-POST[Drldr> 
<input typezhidden narne="Urduld value="$-POST[Urduld]"> 

4form> 

Aner the patient opts for a date, the system automatically allocates the appointment 

time keeping in view the appointments o f  other patients with the same doctor, 

doctor's online time and other. considerations. Th is  part i s  implemented i n  
. - 

if ($-GETiang8']=='Eng') ( 
echo "<script>for(i=O;i~KyBrdPanel.length;i++) 

KyBrdPanel[iJ.disabled=true;4script>"; 

$texts=array("Appointment with Df,"Doctor's existing Appointments. Oated,"Patient Name", 
"Time","To",'"','Your ","-eConfirmm,"-eChange Date", "None. You are the First one.", 
"Sorry, is not available. Change the Date or Consult another Doctor.': 
"Sorw. You already have an ", "Sorry, Try Next Dates, as Passed Time can't be 

Alotted for "); 
$months = array('"',"Januav, "Februarf'. "March': "April". "May", "June", "July", "August", 

-"Se$embet8. "October", "Novembef, "December"); 
} else ( 

$style=$ustyle: 

$texts=array("-u:4BL(K><h(OJ7+(@47g(b4K->","-uMK->@iMO9Och(:4~~(~v<h(4 
0J47+(MO~;h",'C~M~QC(K4(N4MM"IIO01,2 ... 
echo<c<Page 

chtml><head><title>$PagelD Page</titIe><lhead>cbodp<font facezV$face"><p 
align='centet'> 

dont $hsize colo~hcl~$startdelim$alrdy$texts[O]$end~elim cfont 
rnlor=$sbhclr>$startdelim 
Page; 
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echo bdrname=S- POST^$-~~T[lang]DrName"]; echo <<< Page 
$enddelim<lfontWont><lp> 
<p align%dirI">dont bsbhsize color=$hcl~$startdelim$text~l]$enddelim dont 

color=$sbhclr> 
S-POST[EngDay]-$startdelim 

Page; 
echo $months[$~POS~EngMonth]+O]."benddel im~~POS~EngYear]4font~~l font~~lp~a~; 
/l+O to conver char->number 

$result=mvsal auewf'kelect Patientld.ApntmntMTm from Apntmnts where . . 
( ~ r l d = ' $ - ~ ~ ~ T ~ r l d f  and ". ' 

" d a t e - f o r m a t ( A p n t m n t D t T m . ' % d % m % Y ' ) = ' $ _ P  
OSnEngYearl') ". 
"order by ApntmntDtTm"); 

echo "<able width=100% dir=$dir style=Yont-size:$tblsz'>"; 
if(mysq1-num-rows($result)==O) ( 
echo "ctr><d>$startdelim$texts[9]$enddelim<ltd>UtP"; 
$t=mysql-fetch~row(mysq1-query(" select at:='$-POST(EngYear1-$-POSnEngMonthI- 

$-POST[EngDay] SdrroqO]' + ". 
"interval 1 minute, time-format(@t,'%r'), time-to-sec(@t) ")); 

) else ( echo <<< Page 
c t r x t d  align+'centeP>dont 

color=$sbhclr~~b~$startdelim$texts[2]$enddelim4td<d align="centeO 
dont color=$sbhcl~~b~$startdelim$texts[3]$enddelim~ltd~ 

4 t  P 
Page; 
while($row=mysql-fetch-row(Sresult)) ( 

if($-POSTApntmntDtTm"J==$rowfl]) $f="<ont color=$hclr>"; else $f=""; 
$r = mysql-fetch-row(mysqI-queryyseled NameJang from Patients where 

Id='$row[O]"')); 
if($r[l]!='Eng') ($fc="Sfon~$strt='~script~D('";$endd="');~lscript~';} else 

($fc=Sstrt=$endd='-'.) 
echo "<r><d al~gn=cente~$fdont face='$fc'>$strt$r[O]$endddtd><d align=center>"; 
$r = mysql-fetch-row( mysql-query(" select time-format('$roql]'.'%r').". 

%me-format( ('Sroql J' + interval 'bdrroN1 j' hour-second) - i n t e ~ a l  1 
minute,'%r' ) ")), 

echo "$fSqO] $startdelim$text~4]Senddelim $r[l] 
$startdelim$texts~5]Senddelim<ltd><It~"; 
1 

mysql~data~seek(Sresult.mysql~num~rows($result)-l); $rowmy;ql-fetch-row($result); 
$t = mysql-fetch-row(mysqI_query(" select @t:=Srow[l J' + interval '$drrow[l]' 

hour-second,". 
"time-f~iina:(@,~k<), time-t~-sec(at) ")): 

I 
echo " d t a b l e x h ~ " ;  

if ($-POST["ApntmntDtTm"l==")( 

echo "<p align=center>dont $hsize color=$hcl~$startdelim$text~6]Stexts[3]$enddelim dont 
color=$;bh&>"; 
if($t[Zj>$drrcw(Z)) { echo "$startdelim$texts[l O]$enddelim"; $dsablcnhm=t~e; ) 
else echo $1[1]; 
echo <<< Page 
~/ font~Ufont></~cform method="POSF action="$PagelD.php?lang=$-GET[langY 
name=CnfrmForm"> 
<p align="centet"><input typezbutton name=Bl style="$style". 

onClick="Cnf~Form.submit()"> 
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~nfm~orm.~2.~a lue=~( '$ tex ts [8~,1) ;4scr i~ t~  

<input type='hidden" name="ApntmntDtTm" value="$t[Oj"> 
<input type='hiddenW name="EngDayS' value="$-POSnEngDayJ"> 
<input type="hiddenW name+EngMonth" value-"$-POST[EngMonthr'> 
<input type="hiddenW name="EngYear" value='$-POST[EngYearp 
<input typesahidden" name*'$-GET[lang]DrName" value='$drnameW> 
<input type="hiddenW name="Drld" value='$-POST[DrldJ'> 
<input type=hidden name="Urduld" value="$-POST[Urduld]"> 

dform> 
Page; 
1 .. 

if ($-POS~ApntmntDtTm"]!:") (else mysql-query("lnsert 
Apntmnts(Patientld,Drld,ApntmntDtTm, Qstionrld,Answ) ". 

%lues(~-POS~Urd~ld~,'$-POS~Drldl'.'m, ",")" ); 
f 

i h e  error handling part designed as alternative courses o f  events include the situation 

when appointment date chosen i s  a previous one. The Patient i s  properly informed 

about this by the code in  "GetApntmnt.php": 

function Check() 
(... 
y=DV\pntForm.EngYear.options[DtApntForm.EngYear.selectedlndex].text; 
m=DtApntForm.EngMonth.selectedlndex; d=DtApntForm.EngDay.selectedlndex: 
if( (yenew Date().getYear()) 11 (y=new Date().getYear() && m n e w  Date().getMonth()+l) (1 

. (m==new Date().getMonth()+l && dcnew Date().getDate()) ) 

alert("Appointment Date cmnot be a Previous one..."); return false, 

1 

In case a patiem does not establish a session w i th  the doctor in appointment time then 

the entry is deleted f rom the database by the code in "Cnfmt4pntmnt.php": 

11 any Existing 'New' Appointment? . 
if (myiql-num-rows($result)!=O) ( $row=myjql-fetch-row($result); 

if(date('Ymd H:i:aO"J~="$ro~l] $drrowf3Ta) mysql-query("dele1e from Apntmnts ". 
%here (Patientld='$-POST[UrduldJ' and Drld=qPOST[DrldJ' and Old='N')"); 

else I 

Another alternative course o f  eyents arises when time slot i s  not available, o r  is 

available owing to less number of patients but doc toh  online time for 'today' i s  over. 

In this case patient i s  suggested to change the date or to consult another doctor.' . . 
else if ($-POSrApntmntDtTm"]!='=') ( 
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6.2.15 Wait in Queue 

The procedure o f  patient's waiting in queue for the doctor i s  implemented in 

'~ait1nQue.php';. Typical course o f  events i s  invoked when the patiento logs in and 

opens queue of  patient for the Doctor on the particular day. Names o f  patients, 

appointment times and status (online I offline I attended) is shown 

if ($-GETy'langW]=='Eng') ( 
echo."~cript>for(i=O;i<KyBrdPanel.length;i++) 

KyBrdPanel[i].disabled=t~e;4script>": 
$texts = array["D?."Patients' Queue for ". "Patient Name","Time"."To",'"',"Status". 

"QuestionnaireslSuggested Tests","Prescription"."Dr's RemarK'. . . 
"Kindly w a l  for D<s Questionnaires.", "Your CommenP'."-eSend, 
"Info, Doctok Online Time is over!","Better Health next time InshaAllah"); 

$sns = array("Offline"."Online",'Waiting':"Being Examined"); 
} else ( 

$style=$ustyle; $keypress='WriteArabic[K $C="C"; 
$texts = array("-uMK->"."-uM>QCOf(KP(JD4>(5>43ir, 
'~-uM>QC(K~(N~M,"-~OJ~","-~@~",~'-~~K", 

$result=rnysql-query(" select $-GET[lang]Name,EngAvgTime,EngToTime from Doctors 
where Urduld='$-POST[Drld]'"); 
$drrow = mysql-fetch-row(Sresult); echo <<< Page 
<htrnl><head>ctitle>$PagelD Page</title>4head><body><font face="$facen><p 
align="$dirl"> 

4ont $hsize.color=~hdr>$startd~~im$tkxts[~]~texts[~]$enddelim dont color=$sbhclr> 
$startdelim$drr~O)Senddelim4font>gnbsp;:<lfont>clp> 

Page; 
//Queue 
echo <<< Page 
~script>timer=window.setTirneout~QueueForm.submit();',l6Ol);~/script~ 
dorm method='POST' action='$PagelD.php?lang=$-GEQlangr name="QueueForm"> 
<input typeshidden" name="Urdulb'value="$-POST[UrduldJ"> 
<input type="hiddenW name="Drld value="$-POST[DrldJ"> 
<input type="hiddenU name="ApntmntDtTrn" value="$-POST[ApntmntDtTmp 
<input type='hiddenU namessPatientCmnY value="$-POST[PatientCmntp 
<input type="hiddenW name="crnntdoneM> 

4form> . . .. . . .. 

dable width=100% dir=$dir style="font-she:$tbIsi'> 
<tr>ctd><font $sbhsize color=$sbhcl~Sstartdelim$texts[2]$enddelim~d~ 

ctd align="centet'xfont Ssbhsize color=$sbhclr~$startdelim$texts[3]Senddelim4td~ - 
ctd align="cente?><font Ssbhsize color=$sbhclr>$startdelirn$texts[6]$enddelim4td~ 

<ItP 
Page; 

$resulf=mysql_query("seled ~ a t i e n t l d ~ ~ ~ n t m n t ~ t ~ m  from Apntmnts ". 
%here (Drld='$-POSTprldJ' and ". 

"date-format(ApntmntMTm,'%d%m%Y')5date-format~$-POS~ApntmntDtTm~,'%d%m%Y)) 
order by ApntnintDtTm"); 

.. . 
' while($row=mysql-fetch-rw($result)) ( 

if($-POST~'Urduld']=$row[O]] $f="cfont colot=$hd~"; else $f+; 

. 
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$rp = mysql-fetch-rw(mysqI_query("seled Name;Status,lang from Patients where 
Id='$roNOl"')): 
if($rd21!='Eng') ($fc="$fonr';$st~='sscri~~D('",$endd=");~/scpt';) else 

($fc=$;t&$endd~:} 
echo "<tr>~d>lbfcfont face='$fc'>$strt$rp[Ol$enddc/td>Ctd align=center>"; 
$i= mysql-fetch-row( mysql-query(' seiecitime-format('%rowjl)','%<).". 
'?;me-format( ('SroNly + ~nterval 'Sdrroql j' hour-second) - interval 1 minute.'%< ) ")); 

echo "SfBrtlOl $startdelimStext~f41$enddelim Srtlll $startdelimS~exts[51fenddelimcMd>"; 

The part o f  code that changes status o f  patient and highlights current Patient's name i n  

the queue, while waiting for turn is given below: 

if($-POST~nolfrstm"]="yes") mysql-query(" update Patients set Status=Z' where 
Id='$-POST[UrduldJ' "); 
if($-POSTpJrdulb']==$row[O]) $f="4ont color=$hclr>"; else $f="'; 
Srp = mysql-fetch-row(mysqI_query("select Name,Status,lang from Pattents where 

Id= '$ro~O~)) ;  
if($rp(2]!='Eng') ($f&'$fon~;$strt='<script>D~,$endd=);/script>';} else 

($fc=$strt=$endd='"';) 
echo "ctr>dd>$f<font face='$fc's$strt$rp[O]$endd<Ad>ctd aIign=centems'; 

Following code makes the ready for medical session b y  changing status and 

askin2 to wait for Doctor's questionnaires. 

if ($rp[l]==3 11 $rp[l]==l)( 
$r=mysql-fetch-rw(mysqI-query("se1ect Qstionrld.Answr,Prscrptio~EngRmrks from 

~pntmnts ". 'Where (Patientld='$-POST[Urdutdr and Drld='5-POSflDrldJ' and 
ApntmntDtTm='S~OST[ApntmntDtTmj')")); 

. . .  ,. 
echo "<tmtd colspan=3><font $sbhsiiC 

colo~$sbhclr~~u>$startdelim$texts[7]$enddeJim<Ad~4tP"; 

Following code facilitates and manages the medical consultancy session by changing 

patient's status, enabling scnding o f  queslionnsre, prescription and rezsrh, 

displaying patient's response as answered questionnaires and Patient's comment, and 

controlling the overall session. 

$qstionrid=explode(Yt',Jr[O]); $answr=explode(Y,$fll]); 
for($i=O,$annvrindx=O;$l < count($qstionrid)-l;$i++) { 

$rw)n=mysql_query( 
"select $-GET[lang]Qstion,$-GE~lang]MltplChc,EngSngl,QstionSerNo ". 

''from Qstions where QstionrSerNo='$qstionrid[$i]' order by QstionSerNo"); 

. if( ii-integer(strp;($qstionfid[$i]l(l!")) ) ( 
jf($i==O) { echo <c< BgnForm 
<script> 
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function Check() 
( for(i=O;i<hswrForm.length;i++) 

if (AnswrForm[i].type=-"'texr") ( if(AnswrForm[i].value==") ( 
alert( 

"The Qustion"+AnswrFom[i].name.substr(8,AnswrFom[i].name.length)+ 
" is un-Answered); return false;) 

\ 
klse if (AnswrFon[i].type=='.radio") { t=false; 

nm=AnswrForm[i].name; 
while(Answrform[i].name==nrn) if (AnswrForrn[i++].checked) t=true; 
i-; 
if(!t) { 
alert('7he QustionM+ nm.substr(8,nm.length) +" is un-Answered); 
return false; J 

J 

HidForm.actiori=AnswrForm.action; ConvertCode(AnswrForm); 
for (i=O;i<HidForm.length-8;i++) if(HidForm[i].name.substr(0,8)=="EngAnswT) ( 

HidForm.Answr.val~e+=HidForm[ij.value+~YP'; 
)iidForm[i].value="'; 

. i 
HidFoml.submit(); return false; 
I 
I 

if('$-POS~cmntdonel'=='cmntaItrform' 11 '$-POST[cmntdoner==Yalse') 
QueueForm.cmntdone.value=false; 

else window.clearTimeout(timer);</script~ 
dorm method=POST a c t i o n = " $ ~ a ~ e l ~ . ~ h ~ ? l a n ~ = $ ~ ~ ~ ~ l a n ~ ~  name="~nswrform' 
onSubmW'return Check()"> 
BgnForm; 
$hidform="<form method=POST action=" name='HidForm'Y 
) Ilend form tags on the first one 
while($rqn=mysql-fetch-row($rsqn)) { 
if ($rqn[2]==Y') { 

echo "c t rx td  colspan=3 style='border-bottom- 
style:dashed'>$startdelip$rqn[O]$enddelim ". 
"cinput type='text' na'me='EngAnswr$rqn[3J size=lO><ltd><ltr>"; 
$hidform.="<input type='hidden' name='EngAnswr$rqn[3)'>"; 

I 

else { echo "ctrxtd colspan=3 style='border-bottom- 
style:dashed'>$startdelim$rqn[O]$enddelim "; 
$mltplchc=explode(W,$rqn[l]); 
for ($k=O:$k < count($mltplchc)-1; $k++) ( 

echo "cinput type='radio' name='EngAnswr$rqn[3l' 
value=$b$startdelim$mltplchc[$k]$enddelim "; 
$hidform.="cinput type='hidden' name='filleW 

) echo "<nd><nr>"; - .  

Shidform = substr-replace($hidform,"<input type='hidden' 
name='EngAnswr$rqn[3p5',-35): 

if( !is-integer(strp~s($~st~onrid[$i+l],"!')) ) 
echo <<< EndForm 
4 P d d  colspan=3 align=center><input typeaubmit name=BI 
style="$styIe"><nd><k~4form> 

~script~AnswrForm.Bl.value=D('$texts[l2]',1);4~cripl~ 
$hidform<input typeehidden" name:"fille?>cinput type="hiddenS' name="Answr"> 
<input type="hiddenn' name:"Qstionrld value="$r[O~> 
<input type="hiddenU name='Urduld value="$-POST[Urduldr> 
<input typekhidden" namercDrld' value='$-POST(Drldr> 
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~script~if(typeof(AnswrForrn)!="undefined') AnswrForm.Bl .disabled=true; 
CmntFomBl .disabled=true; 

window.dearTimeout(timer):<lsaipt> 
End; 

}/lend patientld if 

}echo "</table>"; 
if ($-POST~cmntdonel 11 $$_POSTrmntdone"]=="cmntaffrform") 

mysql-qirery(" update Apntmnts set PatientCmnt='$-POST[PatientCmnt]' ". 
"where (Patientld='$-POST[Urduldj' and Drld='$-POST[Drld]' and 

ApntmntDtTm='$-POST[ApntmntDtTmr) "): 

if ($-POSTpnswr"l!=") 
mysqliquery(" update Apntmnts set Answr=Concat('$~POST[Answrj',Answr), ". 

'Qstionrld=Replace( 
~stionrld. '$~~~~~[~stionrld] ' ,~eplace('$stionrld! ' ,")  ) ". 

"where (Patientld='$-POST[Urduld]' and Drld='$-POST[DrldJ' and 
ApntmntDtTm='$-POST[ApntmntDtTrn)') "); 

if (date("H:i:OD")>"$drrow[Z~) 
echo :<p align=$dirl><font $hsize 

color=$sbhcl~$startdelim$texts[l3]$enddelim~/font~~lp~": 

. . 
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. . 

7. Results and Conclusion 

This chapter will present the results obtained from the experimental 

application that wvas developed to test the research. These results wvill 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 Experimentation 

. Objectives of this researchwere described in section 1.4 of this thesis. In order 

to show and evaluate the results finally obtained we use the s h e  sequence of 

obj'xtives as portrayed in the beginning. The obtained results related to each objective 

wvill 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 researchwas to develop a set of standard tools' for Urdu 

data entry in d)mamic web applications. Figure 7.1 sho\\s the signup of page of doctor 

that all6ws input in b o ~  English and Urdu at the same h e .  Figure 7.2 shows the 

signup page of patients that allows data entty in Urdu using the developed input 

controls. Almost all of the standard input controls 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 ai-id 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 languages. 

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 three main advantages. Firstly it has set Urdu free of the 
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vendordependant tools like ~ c t h e ~  controls. Secondly it has reduced data traflic for 

the Urdu pages to the level of normal English by replacing the Urdu characters 

with single-byte codes while sending to the network.' Thirdly the methodolog has 

opened ways for use of Urdu in d l  standard database engines, whois regisiries, and 

domain name servers. Figure 7.3 shows a page that was generated dynamically using 

a server side script including values from database. 

Figure.7.1 Doctor Signup Page 

Figure 7.2 Patient Signup Page 
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Figure 7 3  Patient Login Page 

7.1.3 c o d e p l a t e  a n d  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 alloweded to change the keyboard layout at any point and code 

plate can be dynamically altered by the web programmer. This MS done by keeping 

the code plate and keyboard data in separate Ales 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 a choice to select from nvo available standard keyboards. 

7.1.4 Establishing Telemediciue Sessions 

This, objective targeted for improving feasibility of telemedicine through 

internet for medical conrultancy. The research has proposed a structured approach for 

Doctor-Patient dialogue in order 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 s h o m  

the signup page for doctors and figure 7.2 shows the same for patients. As the second 

step the patient lias to search tlie database for a doctor closely related to his / her 

proble&. The page developd for this purposeis shorn in figure 7.4. . . . .  
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AAer 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 s h o w  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 doctor$ online avaialabilh (given by the doctor at time of signup) and 

adding the times given to patients who have already taken appointments on the same - 
dav. ~h~ system response to the patient after these calculations is s h o w  in figure 

Figure 7 5  Doctor Information . . .  for Patient . . 
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Figure 7.6 hformation'of  ointment for Patient 

Name of the patient appears in the queue for the related doctor aRer 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 @) shows the situation when the doctor clicks on name of a patient to 
attend him I 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. 

Hello Doctor Nadeem, LI LoginID: c ~ j  

~"6: I~atienb. Queue, Monday 7.5-August-2003 6:IO AM 
.&&d ' 

PatientNme Appoinbnent Time Slohlr 

. Nadeea 06:01:WPMT006.15 WPM CVdnline 

01 )1> 06:ldOOPMToOt:30WPM Onllne . I d e s  . W d  & 
W'fm 

Figure 7.7 (aj Patient Queue on Doctor Home Page 
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. . I .  
Figure 7.7 @) 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 questionnaire 
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 (b) Mechanism for Adding Questions to a Questiorlnaire 

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 I 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 'Wadeem" 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. 

The interface is in English at the doctor's end as all doctors areexpected to be, .. 

flu'ent i n t h e  laripage. .At patient's end the interface. is according to choice of . 
language selectedby 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 7.1 1 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. 

-.-, -- ~~ .xs 
. . . . . . .  

HW'th =pr 

Dormlaad i . . . ...... -..... 
Figure 7.10 ~uestionnaire Recejved and ~nswered By Patient in English 

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 mswered by the patient in figure 7.1 1 is returned 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 nest patient in queue. 
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Figure 7.12 ~"estioonaire Returned to Doctor in English 

I Patient's Response 

~..  . 

Figure 7.13 Prescription sentto patient in English 
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eL; r-. Jd 4 1  JIJ- . .-,t . , . t a . ~ . , ; < . .  8 < , , i t  I 
Figure 7.14 Prescription at  Patient's End in Urdu 

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 Urdu data and its transmission traffic was 

minimized by applying the conversion algorithms between client side and 

hansmission 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 controIs and data conversion 

algorithms have opened door for web application developers to produce fully 

automated Urdu applications on the internet. This achievement is along with the 

advantage that no extra,.storage space or complex controls will be needed both at 

client and server ends. 
/! ' 

. . 
7' 

As far as telemedicine is concerned, 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 banier was removed between doctor 

and patient requires special attention. In this research the facility was limited to 

showing the questionnaire i n ' ~ n ~ 1 i s h  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 useful for further research in the area. 

7.3 Future Directions 

In this research the concentration was focused on the widely used operating 

system and browser platform 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 usefX session is achieved. 

Different electronic equipment for reading human symptoms are being 

developed and expected to be developed. 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 Servcr. 

This will allow users to keep their internet and email names in Urdu as well. 
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A. ASCII to Unicode Map (NaZaFa Urdu Forit) - 
Ascii - 
! 33 

8 34 

# 35 

$ 36 

Yo 37 

& 38 

1 39 

( 
40 

) 
41 

42 

f 43 

44 

45 - 
46 

1 47 

0 48 

1 49 

2 50 

.3 51 

4 - 52 

5 53 

6 54 

7 55 

8 56 

9 57 

- 
urduStd - 

0 

- 16M) 

null. 

3 1574 

1610 .. 
null 

. . 

'46 

0 

0 

0 1612 
Z 

I . 1570~ 

, . 1548 

1571 

1748 - .  
0. 1618 

. 1776 

\ 1777 

1778 

ly 1779 

r 1780 

0 1781 

1782 

L 1783 

'1784 

4 .. 1785 

- 
urduphntc - 

0 

1: 1524 

0 

null 

null 

0 1750 

0 1612 

0 

0 

0 

0 

, . 1548 

. . 
0 

. . 
0 

0 

, IT16 

\ 1777. 

1778 

r 1779 

.r 1780 

0 . 1781 

'f . 1782 

L 1783 

1764 

q ' 1785 

- 
urduNLA 

null 

. . 

. . 
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0 

1563 

0 1616 

/ , i572 

0. 1614 

y 1567 

, 1643 

0 1764 

null 

& 4/ 1579 

1672 

null 

0 

e 1594 

2/ 1581 

0 1648 

1590 

i 1582 

null 

1 1573 
, 

J 1722 

" 1577 0 

0 1615 

0 1615 

I' 1681 

1589 

1657 

' 8216 

0 

1563 

0 1616 

0 

6 ' 1614 

y 1567 

null 

1570 

0 1613 

& 1579 

; 1672 

* 1645 

5 1688 

1594 

& 1581 

L( 1609 

9679 

i 1582 

J 65275 

1 .  1642 

I;r , 1606 

" 1577 3 

0 

0 1611 

j 1681 

, 1588 

A 1657 

null 
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1592 

/ 
j 1572 

Q 1590 

/ L 1747 

j 1584 

0 1617 

0 1615 

null 

riull 

- 1600 

0 

1 1575 

V 1576 

1670 

J 1583 

f, 1593 

j 1601 

J' 1;,1 

1729 

1610 

1580 

J .  I603 

J 1604 

r 1605 

1722 

0 1726 

v 1662 
.c 

j 1602 
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J 1505 

1587 

3 1578 

6 1589 

b 1591 

j 1608 

$ 1588 

C '1746 

. j , 1586 

8216 

. null 

J .a217 

0 '  1611 

J 1585 

W ,  1587 

rs 1578 

+ 1569 

b t591 

j 1606 

1589 

L 1748 

j 1588 

null 

* ' lS16 

0 ' 1648 

\ 
8219 

. . 

Telemedicine with Urdu Support . 168 



Appendix B Urdu Keyboard Layouts 

B. Urdu Keyboard Layouts 

B.l Standard Keyboard (NaZaFa Courier New) 

B.2 Phonetic Keyboard (NaZaFa Courier New) 
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B.3 Standard Keyboard (NaZaFa Arial) 

B.4 Phonetic Keyboard (NaZaFa.Arial) 

7 Shift 
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