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Abstract 
It has become necessary in recent times for people to take much greater 

care with regards to take much greater care with regards to their health 

and thus homecare solutions have been given a great deal of attention. It 

is not the glycuresis or cardiovascular disease to make daily visits to 

either a doctor or a nurse. However, it is important for these people to 

have regular updates with regards to their conditions. The traditional 

method involving E-mail, phone call, or something else, which involves 

a great deal of increased workload to the medical workers and which is 

also neither convenient nor effective.  

Thus in this project, there are two significant targets to be achieved. One 

is to provide a scheduled SMS advising  system to medical workers, in 

order to improve the efficiency of their work and the other is that the 

patients should really benefit from the mentioned system and, with the 

assistance of the medical profession that their health should either 

gradually improve or be maintained at an acceptable level.  

The hope is that it will be possible to provide a remote service mode to 

medical workers, which means that there is one service centre to deal 

with all the clients’ requests. 

In order to achieve these two big targets, It is necessary to decide upon 

some basic concrete goals, which are to provide an automatical system, a 

friendly interface, and a back-stage service. Software engineering is used 

to guide relation to development to a standard and correct way. 

This system is temporary for the nurses, but in our E-Health project 

team, it is felt that this should be permanent and thus an experiment two 

nurses and a couple of patients, and one feedback form was designed 

and after an analysis and evaluation of the information received, the 

desire was to be able to extend the system. 

Keywords: Home care, SMS, chronic diseases. 
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Terminology  
API:                                 Application Programming Interface. 

SMS:                                Short Message Service. 

OTT:                                Over The Top 

SMTP:                             Simple Mail Transfer Protocol 
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1 Introduction 
At the present time home care medical advice deserve special attention 

in the healthcare field. Homecare service offers various healthcare 

services, for example, medical workers are able to provide reminders to 

the patients or to provide important medical advice. Reviewing the past 

in the healthcare field, the main care was very much hospital centric, but 

recently there have been gradual moves towards a more patient centric 

approach which places the patients in the key position and offers then a 

variety of healthcare services. It is thus important to provide a 

geographically dispersed connecting system that has the ability to make 

immediate contact between patients and medical workers .The goal is 

thus to make a scheduled SMS advising system which is both 

convenient, offers a user friendly interface, and is easy to operate. 

1.1 Background and problem motivation 

Nowadays, healthcare plays important role for all and, it has been 

widely accepted by the European Union as they have made health a 

high priority. 

There are a group of people who must keep in touch with doctor on a 

frequent basis, for example someone who has glycuresis disease or 

cardiovascular disease. These people are not in imminent danger but do 

requires continual observation regarding their state of health. 

In order to serve these types of patients who generally only require 

homecare assistance, it is of significant importance to establish a system 

which can provide a very convenient and efficient communication 

platform to a nurse or doctor.  

1.2 Overall aim  

Basically there are two aims, one involves providing a powerful sched-

uled SMS advising system to medical workers, which could improve 

their work efficiency. Another is to provide benefits to the patients from 

this system, and to hopefully enable there to be an improvement to their 

general health. 
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1.3 Scope 

The main focus of the application is a convenient environment and 

flexible functions for the homecare workers so that they are able to 

provide the patients with a simple to use reminder system. 

The implementation focuses on intelligence. In order to provide a simple 

and easy operation, it is necessary to add a visible calendar. Considera-

tion must be given to the fact that there is a remote login for the home 

care workers and thus the project consists of two parts, client with 

server, so that the server could manage all the clients, service requests. 

1.4 Concrete and verifiable goals  

The project has the following goals to be implemented  

P1:  Send the scheduled SMS message. 

The application GUI would provide a brief and obvious calendar, then a 

nurse or doctor could choose the specific date, for example  choose the 

2013/5/28 and then also set the time ,for example 13:10.Then the nurse is 

required to input some content. Then the application could record all 

this detailed information and store it in its native database. After infor-

mation is stored in the native database, the client application sends the 

information to the server. Then the server could be charged with send-

ing all the received missives. 

P2: Send the instant SMS message. 

There is no need to set the date and time, only as the content being input 

is sufficient to send the instant messages. 

P3: Send the multi SMS messages. 

In this model the nurse could choose several patients phone numbers 

and send the same content messages. 

P4: Create the history.  

In this model, it is somewhat related to the database, and the MySQL 

database will be used for storing all the information, record all the 

information is in relation to the further research as based on the history 

record, it is possible to analyse which types of messages and words are 

more efficient for different kinds of people. 

P5: Implement client and server connection.  
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At the client computer, the user can create the new receivers contacting 

address and also could create the missive, which is the SMS. However 

all the sending task will be charged by server computer and it will act as 

a manager for all the clients’ computers. 

P6: Evaluation. 

In order to evaluate the system with objectively, an experiment was 

conducted using with two nurses and their eleven patients and after two 

months, one feedback form was designed for them, and based on the 

feedback form the created system was analysed and evaluated. 

 

1.5 Outline 

Chapter 2 mainly discusses the type of technologies to be used. Chapter 

3 mainly describes, in order to solve the problem and implement the 

project, which kind of method should be used. Chapter 4 will deal with 

the design and ideas relating to the implementation of the project. 

Chapter 5 will mainly talk about how I was getting result, and how I can 

evaluate my project. Chapter 6 will provide the conclusion of this pro-

ject. 
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2 Theory  

2.1 Patients-Centric 

In relation to healthcare, the main purpose is to provide a quality service 

to the required patients. Previously, if people required medical services 

they were required to go to the hospital in order to receive treatment by 

a doctor or nurse, or if someone who was suffered a serious illness, they 

must also stay in hospital. Even after they are ready to be discharged, it 

is necessary for them to receive regular checks or to obtain frequent 

medical advice. As for those chronic patients, especially those living at a 

distance from the hospital, it could be very inconvenient to have to 

make frequent visits to see the doctor or the nurse. These kinds of situa-

tions, which have mentioned previous called the Hospital-Centric mode 

and this has been the generally adopted mode however, for the Patients-

Centric the main service objects are the patients, compared with the 

Hospital-Centric mode, and thus both roles have been reserved [1]. 

The latter mode has its own advantages. 

Firstly for the patients, especially someone who has a chronic disease 

and lives at a significant distance from a hospital, they will have the 

ability to communicate with doctors or nurse. After all the patients’ 

information has been collected and understood the medical advice can 

be given to the patients, directly and quickly [2]. 

The medical advice service via a web service can also obtain the infor-

mation about patients and make a list of possible diagnose from their 

symptoms [3]. 

2.2 Extensive and Integration 

Several associations and health care providers in existence. A patient can 

also receive the health care service from some of these providers. 

There are also some applications and systems which have collected the 

patients’ data during the service. 

 In this case, the data should be available from any providers to the 

authenticated associations or users. In addition, this separated data 

should be gathered in one place which has significant meanings in 

relation to continuing research and diagnosing [4]. In this paper also 
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refers to the extent and integration of such services. From the basic 

structure of the system also can add various functions to make it much 

more completely and flexible. Referring to the integration, it is the 

gathering of all the separated parts of applications into one main com-

puter.  
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3 Methodology 
 

Using an appropriate and correct methodology is the key point for the 

whole project. This chapter will introduce a methodology which is 

applied to the implementation. 

 

In order to develop a mature and standard software, choosing the 

correct methodology work is meaningful, as the methodology will affect 

the quality and lifecycle of the entire system. In order to give a compre-

hensive consideration to this problem, a software engineering process 

was adopted. 

The structure of methodology is as follows:  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.1 Software Engineering Model. 
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The software engineering methodology consists of seven parts which 

are, need analysis, specification, design, coding, testing, maintain and 

need change or feedback. Every part plays a different role in relation to 

the whole component of the system, and affects the quality of the soft-

ware and its lifecycle.  

3.1 Need Analysis and Specifications 

Before the designing of the system, there was a requirement to have two 

analysis meetings with the two medical workers. Their basic require-

ment was that sending a schedule message to the patients had to be 

extremely flexible, for example, the worker could choose the date, and 

could also set the time at any point. 

At the first specification meeting, there were several choices and it was 

possible to develop a kind of application which could be available for 

Android users, or develop software based on IOS users. After some 

disagreement in relation to the use of Android or IOS, a satisfactory 

solution was finally achieved for all in that SMS, which means short 

message service, which can be used on Android mobile phones or 

IPhones, both of which can receive the SMS, thus if an application was 

developed which is based on the SMS service, it could cover all kinds of 

users.  

3.2 Maintain 

Even if a standard developing method is used it is inevitable that there 

will be bugs in the system and thus it is important that the system could 

be modified or regular maintained, , as can be seen in the Figure 3.1, the 

system should be maintained in relation to the coding and the design 

and specifications. 

3.3 Feedback  and Need Change 

It is important the feedback should be used in relation to maintaining 

the system as this is the reaction of the user to the software. It is highly 

probable that adjustment will be required at this stage and this is a 

normal part of the development process. 
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Figure 3.3 Process of Maintain. 

Figure 3.3 shows that, there should be a great deal of communication 

between these three parts so that the software effectiveness and practi-

cality. 

3.4 Evaluation 

The evaluation of this work was mainly based on the analysis of feed-

back from the medical workers and their eleven patients. 
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4 Design  
The scheduled SMS advising system consists of two parts, one is the 

client, the other is the server. The client part is mainly developing for 

medical users, with a system interface, all system functions. For the 

server, which is mainly running in the background, it can receive all the 

clients’ service requests and dealing with these requests instantly. 

It is also necessary to use a third SMS service providing company which 

called Clickatell, and which provides many different APIs for develop-

ers.  

4.1 Client Framework Design 
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Figure 4.2 Process of Running Application 

Figure 4.2 is the main process of the program running in the client, for a 

medical worker, nurse or doctor is in charge of several patients, the 

application provides the creating of new receiver contacts, in this func-

tion page, the medical workers can delete some patients’ information if 

there is no requirement for contact. 

After the choice of contacting patients is completed, the date is choosen, 

and then the time is input. After all basic information has been complet-

ed, the contents for the message in the textbox is written, for example, 

“please give me your tested blood pressure and blood sugar data to 

me.” Then this message would be sent to the server which also stores 

one of copy in his or her database. 

After the message has been successfully sent to the server, then the 

remain work is for the server, the client and server detail communica-

tion model will be introduced after the introduction of client. 

Here is a function list of five functions.  

Receiver Management Create and delete the patients’ contacts. 

History Show all the history communicated information to medical worker. 

Instant SMS Send the instant SMS message. 

Scheduled SMS Send the scheduled SMS message. 

Help Give the operation instruction of application. 
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Figure 4.1.1 Client Main Calendar View. 

From Figure 4.1.1 half the screen is used for showing the date. In this 

block, the third providing SWT UI component is being used [5]. 

Because this thesis topic is a scheduled SMS application, the calendar 

plays a very important role in whole application quality and users can 

easily retrieve the date from this calendar. 
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4.2 Socket communication between client and server design 

 

 

 

                Request1: SMS Sending             Request2: SMS Cancel  

 

 

 

 

 

 

 

 Yes No 

 

 

 

 

 

 

 

 

 

 

Figure 4.2 Relations between Client and Server. 

There are two requests between the client and server, one is that if a 

client has already performed all the basic input and wants to send this 

created SMS to the receiver. The first step in this case is sending the SMS 

request to the server, if the connection is successfully established, then 

the server will reply with an “ok” message to the client. The client will 

send a string object to the server, which contains these information: 

1.”username”  

2. “sendto” 

3.”content” 

4.”datetime” 

And the codes are following: 

 

 

 

 

Client 

Server 

Request1 

Send SMS Cancel SMS 
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Every user has his/her unique username, for example, a medical worker 

whose name is “Kim”. The next parameter is sending a destination, 

which means the receivers’ phone number and then is the message 

content and finally the scheduled sending time. As to the  datetime, the 

consists of two parts, one is date another is time. So the format is similar 

to the following, “2013-05-30,15:30:00”. 

The server will reply “ok”, at the same time and the server will fetch the 

“m_id” which is the message number in the server database, send it to 

client. The aim of sending “m_id” to the client is in relation to cancelling 

the service. 

If a user wants to cancel the created future sending SMS, the first step is 

that client should send a cancel request to the server, and 

simultaneously send an “m_id” to the server. The server could accept 

this request and start to look up the “m_id” in its database, if it is not 

found then, the message state will become “1” which means enforce to 

be forbidden to send. 

 

 

4.3 Thread for Client and Server Design 

The typical example of using a thread is in client and server mode, 

which briefly is, there are two parts, one is the server which is dealing 

with some service requests, and another is the client which is mainly 

sending the various requests to the server. In this case, one problem is in 

relation to what will happen if several clients requests being received at 

the same time by server. If there is not an effective methods to solve, 

then dealing with all requests one by one will be time consuming and 

means that the following client service requests are all delayed. In order 

to solve this problem, which is dealing with all requests at the same time, 

it is wise to use the thread method, which can synchronize with the 

request and solving, so that the handling could be much more effective. 

As has been previously mentioned in relation to the main process of 

running application,  if a user wants to send an SMS message or to 

ObjectOutputStream get_out =  

new ObjectOutputStream(socket.getOutputStream()); 

String[] login_input_data = 

 { "Kim",sendto, content,datetime }; 

get_out.writeObject(login_input_data); 
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cancel the SMS message, then it should firstly create a socket connection 

with the server, then send the “request sendsms” request for the send-

ing service or “request cancel ” request to cancel. The server should 

involve non-stop listening to the channel. If there is a new connection, 

then the server should react very quickly. 

One more thread design for the server is that whether there are some 

waiting future scheduled messages to be sent immediately. There are 

two time in the application, one is the scheduled time, the other is the 

system time. The server will discover the conditional messages by the 

rule that the scheduled time is earlier than system time. The codes are 

the following: 

 

 

 

 

 

 

 

If the client creates one message, the initialized state is “0” which means 

that the message has not been sent out, the state “0” is stored in the 

database, but one problem is in relation to the fact that the system time 

is later than the send time, at this moment the message has already been 

sent out and logically, if there is no mechanism to check whether or not 

the message has been sent, then it could create a logical problem. In 

order to prevent this situation, one thread in client was used for check-

ing the logical time regarding whether or not the message has been sent 

out, and if it has already sent out then the status will become “1” from 

“0”. 

 

 

String sql =  

"SELECT m_sender,m_id,m_receiver,m_content 

FROM t_message where m_status=0  

and m_scheduletime<=?"; 

PreparedStatement pstmt = 

connection.prepareStatement(sql); 

pstmt.setString(1, currenttime); 
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4.4 Database Design 

There are two databases in the application, one called “smsmanager”, 

and the other “smsmanagerserver”. The first one is used in the client 

computer and the latter in the server.  

Each database has two tables in “smsmanager” called “t_message” and 

“t_user”, “t_log” and “t_message” exist in the server. The structure of is 

tables is as follow: 

 

Field Type Null Default 

m_id Int(11) No PK,<auto_increament> 

m_uid Int(11) Yes  

m_phone Varchar(100) Yes  

m_content Varchar(500) Yes  

m_createtime Datetime Yes  

m_sendtime Datetime Yes  

m_state Varchar(5) Yes  

m_sysid Varchar(20) Yes  

Figure 4.4.1 “t_message” In “smsmanager”. 

Field Type Null Default 

u_id Int(11) No PK,<auto_increament> 

u_name Varchar(255) Yes  

u_phone Varchar(255) Yes  

u_state Varchar(5) Yes  

Figure 4.4.2 “t_user” in “smsmanager”. 
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Field Type Null Default 

m_id Int(11) No PK,<auto_increament> 

m_sender Varchar (255) Yes  

m_receiver Varchar(255) Yes  

m_content Varchar(255) Yes  

m_status Varchar(255) Yes  

m_createtime Datetime Yes  

m_scheduletime Datetime Yes  

Figure 4.4.3 “t_message” in “smsmanagerserver”. 

Field Type Null Default 

m_id Int(11) No PK,<auto_increament> 

m_sender Varchar (255) Yes  

m_receiver Varchar(255) Yes  

m_content Varchar(255) Yes  

m_status Varchar(255) Yes  

Figure 4.4.4 ”t_log” in “smsmanagerserver”. 

When the database tables were designed, the application did not have a 

great deal of complex information connections between them, so the 

main aim of the database is in storing and handling the data, for exam-

ple, fetching, querying, inserting, changing and so on. 

Firstly, for the “smsmanager, when the program running, the first step 

is to input the necessary information, which is shown in the table. One 

notification is that the “state” and “sysid”. 

When the message is created, the initialized state is “0” which means 

that it has not yet been sent out, but when this has been completed the 

state will become “1” from the previous state “0”. The next notification 

is “m_sysid”, which means that, when the client communicates with the 

server by means of data, the server will record one request which in-
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cludes id, sender, destination, content, status, and time in its database 

and then the server will receive requests from many clients and perform 

some re-sequencing on its database, then “m_id” in the server database 

is “m_sysid” in the client. The reason to use “m_sysid” is so that future 

tasks can be cancelled. 

If a client wants to cancel message which has already been created, the 

client must firstly correctly discover which is the target. The reason 

being that from the server aspect there are many new requests and tasks  

to be dealt with  and the target message would be inserted somewhere 

in the new sequence. The assumption is that if the client knows the 

correct re-sequence number in the server database, then sends the can-

celing request to the server, it becomes easy to determine the target 

message, in order to achieve this operation, the client and server should  

shared a common operating number which is the ”m_sysid”. 

If the above achieved, then the server merely sets the state from “0” to 

“1” which is sufficient to achieve the cancel function. 

4.5 Detail Warnings Design 

It is necessary to discuss the rules regarding the input system, for exam-

ple, regarding the input of parameters. The first part is in the “Receiver 

Management” page. If a medical worker wants to add patient contacts, 

he or she must firstly input the name, then input the phone number, but 

if the worker somehow inputs the parameters incorrectly, then he or she 

unable to obtain the correct result as an incorrect parameter could lead 

to the wrong result. Thus a rule was made such that the user had to 

input the eleven digit phone number, and if this was not the case then 

the system would give a warning that “Receiver’s phone number should 

have 11 digits, example 46703731676” so that it was possible to reduce 

the amount of errors from invalid input.  

There are also potential system errors in “Scheduled SMS” and “Instant 

SMS” pages. The feature in these parts are that several options must be 

correctly chosen which means that when a user wants to create one 

message to a receiver, there are several pieces of information to be 

completed. These are “Receiver”, ”SMS content” and then to set the date 

and time which  includes both the hour and minutes. 

This is necessary if a message has no destination address or no SMS 

content or no specific date and time. These small problems could cause 

the program to crash, and thus it is essential to complete all the infor-

mation, otherwise the system will provide a warnning. For example, the 
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user forgets to write the SMS content, and then the system tells the user 

that “please input the SMS content”. The capture is the following: 

 

Adopting this type of warning mechanism could effectively reduce the 

system errors or failures to send an SMS.  
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5 Results 

5.1 Create the Contacts 

During the implementing, several contacts have been created, which 

were mostly of my team members, there are four members in the list,  

 

Figure 5.1.1 is the previous contacts. 

Now, one new contact is added to the list, and the operation is inputing 

the “Name” and “Phone Number” as shown below. 

 

Figure 5.1.2 is the creating contact process 

Finally, it is possible to find the new contact which has just been created .  
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Figure 5.1.3 Added new contact. 

As figure 5.1.3 show, after a new contact, the contact has been created 

list is refreshed, and new object inserted in to the list. 

 

5.2 Send the Instant SMS 

 

 

Figure 5.2.1 Main Operation Page of “Instant SMS” 

As the picture shows it is possible to find the previous list of contacts 

and in this part it is possible send group messages or a single message. 

The single message was first to be tested. 

 

Figure 5.2.2 Send the Single Instant SMS. 
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Figure 5.2.3 Receive the Message. 

Note that there is 3:12 PM in the above picture,as in the authou’s  

computer the time is China time, but his mobile phone has Swedish  

time,which is different. 

5.3 Send the Schedule SMS  

Now the system time is 21:57, and it is possible to create a schedule SMS 

as a test example. 

A new message which will be firstly created and sent at 22:00. 

The schedule message has already been created, the picture is as shown 

following: 
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Figure 5.3.1 Send Schedule SMS. 

One notification is that, the state now is “Waiting”. It means the SMS 

message has not been sent and that the system is waiting until 10:00.  

 

 

 

 

Figure 5.3.2 the State is “Waiting”. 

Now the system time is 22:01, and it is time to check the SMS condition 

in the list. The checking state picture is as follow: 
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Figure 5.3.3 the State changed as ”Sent”. 

 

Figure 5.3.4 Receive the message. 

Note that it is 4:00 PM in the above picture, because the computer is set 

to China time, whereas the mobile phone the time is Swedish time which 

is six hours different. 
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5.4 Canceling the Message 

In order to check whether the thread is working correctly, another test is 

made which involves detecting the change of conditions between the 

client and server. Another SMS will be sent to “Jifeng Jin”, after which 

both conditions will be checked. 

 

Figure 5.4.1 Start the Server. 

As the picture shows, the server was started at 2013-05-09, 22:44:03. 

After every ten seconds the thread checks in the database as to whether 

there are some missives which require to be sent. 

At this moment , creating one schedule message. 

 

 

Figure 5.4.2 Create new message. 
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Figure 5.4.3 Client sends the missive to the server. 

From the figure 5.4.3 it can be seen that, the server received the infor-

mation directly from the client, the parameter “Kim” means that this 

was the computer’s name. After accepting one request, the server con-

tinues detecting the other requests. 

 

Figure 5.4.4 When the user cancels the schedule SMS. 

As Figure 5.4.4 shows, the server has not been sent out the schedule 

message, because the system time is less than 23:00:00. So the state was 

“Waiting”. At this moment, the user clicks the “Delete SMS” button, 

which means that the client does not want to send it. Now it is possible 

to check the thread. 

 

Figure 5.4.5 Server received the canceling number “21”. 
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The server received the client number “21” from the client which means 

the cancel number is “21”. After the server receives this number then, it 

will set the state “1” from “0” in its database as shown in Figure 5.4.5. 

 

 

 

 

Figure 5.4.5 Message condition in the server database. 

 

5.5 Evaluation analysis 

In order to evaluate this system, the most convincing evidence is the real 

user feedbacks. Thus the finished feedback form for this system, com-

pleted by a nurse who is in the Academy of Nursing, Mid Sweden 

University will be shown. 

Scheduled SMS Using Feedback Form 
 

Date：    Y     M    D 

Tester  Academy Nursing 

Trial Time From:     20130305         to:20130516 

Trial Location ★University  □Home  □Lab Room  □Other 

Phone Number 

 

 

0760907*** 

How many patients 

do you serve for? 

 

 

11 
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Using SMS system 

whether it is 

really improve 

your work 

efficiency? 

If so which 

parts? 

1. Communication was facilitated. 

2. Easy going to use 

3. Good to write longer text. 

4. Good construct to manage, because you cut 

and paste text from other working. 
 

Does the system 

really help you 

to conveniently 

communicate with 

your patients?  

If so, the 

reasons? 

 

 

1.Yes, we think so! We see that it helps because 

we get answers from them. 

 

2.They do as they were told. 
 

 

 

 

 

What do you 

benefit from this 

system? 

 

 

1.Quickly 

2.Easily 

3.manageable 

 

What do your 

patients benefit 

from this system? 

 

Everyone gets the same information at the same 

time 
 

Compare SMS 

system with old 

traditional 

method, which 

aspect do you 

think advanced? 

And Why? 

 

 

1.This system will win in the long run. 

 

 

2.We need adapt care to today’s technology. 
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How do you think 

about what kind 

of new functions 

should be added 

into the previous 

system that can 

make you more 

convenient and 

efficient? 

 

 

 

 

 

Set it so it can provide reminders individually at 

different time and automatically. 

Ex: weekly schedules for each individual, able to 

attach images. 
 

 

 

 

What kind of 

problems have you 

faced when you 

are using SMS 

system? 

 

 

 

 

SMS did not arrive and sometimes only parts of 

them 
 

 

 

What kind of new 

requirements, or 

needs  do you 

want in the 

system ? 

 

 

 

A little more quality, so that you know for sure 

that they arrive. 
 

 

 

Based on the feedback form from the user, the system has already been 

used for more than two months for the 11 patients of the two nurses. In 

this part, the positive and negative sides will be objectively evaluated. 

The first question asks about the reality efficiency and the nurse provid-

ed four aspects which are, facilitate, easygoing, able to write long text, 

and easy to cut and paste text from other information resource. Thus, in 

general, the goal of providing medical advice to the patients by a nurse 

who was able to retrieve the correct information from the internet re-

source was achieved. 

The second question was in relation to the patients acting in accordance 

with the information provided by the nurse and this was also a success. 
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The next two question concerned the benefits for the both the patients 

and the medical workers. The nurse said that the system was quick, easy 

to use, manageable and could provide instant information for the pa-

tients, but insufficient information was obtained from the patient side 

and thus more work must be done to improve the service quality for 

them and thus make the system to be truly patient-centric as was the 

initial requirement. 

The focus of the next question is how significant this system is compared 

with traditional methods, and, in this regard, the system received a 

positive response from the user, who implied that “new technology will 

win the long run”, and she also said “the nurses also need to adapt more 

to today’s technology. There is no permanent technology, the new and 

advanced technology and will replace the traditional and old technology. 

The sixth question is with regards to understanding whether there are 

some new requirements from the user. The answer can be summarized 

in one keyword namely “Individuality”. 

This is a positive suggestion. The nurse wants to manage the patients 

one by one, individuality. From the feedback, the nurse also wants to 

attach the patient’s image, which appears to be a more object-oriented 

design. Reviewing the system design, it has a lack of object-oriented 

consciousness, as this requirement was not considered the basic func-

tions which are creating contact, storing, instant, scheduled sending, 

deleting and the ability to cancel “individuality”. 

Thus, the opinion now is that every new created contact should be as an 

object. Additionally there are several classifications of patients, for 

example, it is possible to create one super class which contains all the 

common child class functions such as patients’ name and patients’ 

contact and so on, at the same time some child classes such as “Mental”, 

“Glycuresis”, “and Obesity”, “Chronic Patients” and so on are required. 

Every class has its own specific properties and thus it would become 

possible to sort the patients in to different group, in order to achieve 

individuality. The system is enabled to paste the image for every patient, 

so that they could be easily recognized. The patients should be allocated 

one operation page when the user clicks twice. 

It is possible to make a several child specific child classes including the 

following: 
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The types of problems faced during the trial period are revealed though 

the answer to the seventh question. 

One problem is that sometimes the patients are unable to receive the 

message from the SMS system. The analysis is that when the commercial 

service is chosen from “Clickatell”, the decision was to use the cheapest 

service which sometimes means that the network would be faced with 

congestion and in this case the SMS could be discarded or blocked in the 

network, and the center will not be responsible for resending the mes-

sage. If a guaranteed service is chosen then this provided solution to this 

problem. 

Another problem is sometimes the patients only receive part of the 

content. The reason for this problem is the newline symbol “\n”. when 

the information is packaged and sent to the center, the next step is 

resolving the package by using “Clickatell”. However the point is “\n” 

which means that the center could cut the string at the end of the first 

“\n”, and the remaining part is discarded. The solution to this problem, 

is to replace the “\n” by one blank before sending. 

5.6 Summary 

Firstly, in relation to the evaluation, this part is quite different to the 

other parts as could be much more real, objective and critical. The feed-

back plays a very important role in improving and developing the 

system, because information is received from the users, including errors, 

bugs, user experience, performance evaluation, objective evaluation, 

constructive comment and this feedback information is extremely useful 

in relation to providing a better design and to study and provide 

throughts for new imporvements. The developer’s vision is limited, and 

his/her achievement should be tested by third-party users, in order to 

Class  Mental 

{ Start 

Pubic function: 

      M1(); 

      M2();    

       … 

       

End 

} 

 

Class  Glycuresis 

{ Start: 

Pubic function 

      G1(); 

      G2(); 

      …    

       

End 

} 

 

Class  Obesity 

{ Start: 

Pubic function: 

      O1(); 

      O2(); 

      …    

       

End 

} 
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improve the previous version. Finally the gain from this project is in 

relation to the importance of a needs analysis which must be much more 

objective and comprehensive. 

Secondly for integration, the system is also able to run normally without 

server part. Why is the server implementation neccesary? What are and 

advantages compared with a non-server system? 

In order to offer a reasonable answer, it is firstly necessary to discuss the 

whole E-Health system structure. The whole E-Health system consists of 

several parts, and every part is developed by a different student. There 

are three team members who are developing the client Android applica-

tion, and their main work is making a client application that serves 

between doctor and patients, the relative and sensitive data is stored in 

the server database, and, according to the different level of privacy, 

there is a different priority to the entry data. One student has already 

implemented the system which can calculate the calorie consumption 

according to the walking distance. This system consists of web devel-

opment, Android development, server development and all E-Health 

relevant data is stored in the server part. From the brief structure of the 

whole system, every developer has his/her own server, so it is great 

necessary to develop the server service, which could unify the manage-

ment of all the services.  

 The general framework is as follows in Figure 6.1. 

 

Figure 5.6.1 General Structure of Whole Service. 

All the E-Health services could be gathered into the server so that it 

becomes possible to achieve the integration theory.  
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It is easy and effective and unify to manage services. Compared with 

previous traditional services, which are separated into every independ-

ent part, which is in charge of its own part, if the system is integrated, 

the medical receivers could be received more conveniently through a 

multi-service. For example, the medical receiver who has the E-Health 

application in his/her smart phone, it would become possible to test 

distance and at the same time , obtain the calorie consumption with the 

value being directly stored in the web server and based on the tested 

data, the doctor could give him or her medical advice such as reduce 

movement, or the doctor could make a new plan for the patient. This 

might be that doctor requires the patient to take a walk at 20:00 every 

day and the plan could be synchronized in the mobile phone and, every 

day at 20:00, the system could send an automatic scheduled SMS to the 

patients. 

Thirdly, we the discussion is in relation to extent and optimization. 

For every system will be faced by the one reality which is that users 

require new requirements. It means that, based on the previous version 

of system, the system has new functions added. For this system, one 

flaw is that the SMS system is unable to receive the message reply from 

the mobile phone and if this function were to be implemented, the 

service would be like a point-to-point communication or chatting plat-

form, so that the medical worker could provide the service to the several 

patients at the same time, and thus improve the work efficiency and 

making the interaction will be more flexible, as shown below. 

 

Figure 5.6.2 Point-to-Point Connection. 
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In relation to optimization, based on the preliminary work of the pro-

gramming, the system can perform most of the functions, but with no 

server. It means every computer is separated and there is no unifying 

management centre. thus the second period of programming is in rela-

tion to adding a server.  

Because this system is not free, it is a paid for service, thus if the com-

mercial Clickatell API account is disclosed in every client computer, 

there is a potential loss of account and also the danger associated with 

commercial security. But now the problem has been solved by changing 

the structure which means there is no right to send the SMS in the client, 

only the one server keeps the API account and is charged with sending 

the SMS. 

Another optimization work that could be achieved is with regards to the 

back-stage running. Why is it necessary to implement the back-stage? 

One of the reasons is that the medical workers are unable to guarantee 

to be in the hospital at any time. In this case, the medical workers could 

create future SMS messages before signing off from work, however, 

these scheduled message requests are recorded in the remote server and 

sent by server. It is improving the time utilization. 

One more aspect is time synchronization. In order to explain it more 

clearly, two parameters are made, one is “T1” which symbols client time, 

and the other is “T2” symbols server time.  

○1  T1 = T2 Client and Server time is the same. 

○2  T1 >> T2 Client time is later than Server time 

○3  T1 << T2 Client time is earlier than Server time. 

Of course situation ○1  is the perfect condition in reality, or perhaps a 

small time delay is acceptable based on the tests, which will not affect 

normal logical running. 

In the ○2 and ○3  conditions, both had unexpected results, based on the 

significant time difference.  

In order to prevent the time logical error, the first step is to ensure that 

the same time is set between client and server. Secondly, a better solu-

tion could be determined based on the theory. The “Acknowledgement 

solution” could be introduced from the communication package mecha-

nism. ACK guarantees the clear receiving condition for both, so lining 
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the ACK mechanism with SMS system, the previous system could be 

optimized. 

Firstly, the client does not actually know whether the server has sent the 

SMS or not, the client merely creates the different commands and sends 

the commands to the server, although the command has been executed 

by the server, the client does not have any knowledge the result. In 

order to synchronize every condition with each other some rules can be 

listed as follows. 

 

Rule Function ACK  

1 Send SMS Request 1 

2 Send Cancelling Request 2 

3 Sent successfully 3 

4 Cancelled successfully 4 

5 Failed to send 5 

6 Time is different 6 

The addition of several rules, to increase understanding, and based on 

the ACK information, it becomes possible to design a new operations.  

The project can be made to be more powerful and flexible based on 

Figure 5.6.3 which is the summary picture. 
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Figure 5.6.3 Extensive Summaries 
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6 Conclusions 
Before the design and implementation, several requirement analyses 

were conducted with some medical workers and my mentor and based 

on the requirement analysis, it was determined that despite the type of 

mobile phones being used, all the users could receive the standard SMS, 

thus SMS was chosen as the pattern of main communication service. 

The application between client and server and the client is mainly  

developed for users with the main target of client being the creation of  

the scheduled SMS messages, however all the actual operations are 

charged by the server, which means that the server could receive the 

multi-requests from many clients at the same time, then with the multi-

thread will deal with  every request at the same time. 

In order to achieve our system goal, a software engineering idea was 

used to implement the application, to make it be more robust, powerful 

and multi-functionable. 

To evaluate the performance and user satisfaction of our application, a 

feedback form was designed. After analysing the feedback form, some 

bugs and problems and also the more significantly pointed towards the 

direction for both utilization and extension. 

Finally, the aim of implementing this project is to provide a convenient 

and effective service for the medical workers, so that they are able to 

provide a better advice service for their patients. 

The whole project all thought, designs, comparison in the analysis, it 

involves, no plagiarism and the programming is implemented by the 

author. 

 

6.1 The Risk of Data Lost 

During the implementation, the MySQL database, and all the important, 

sensitive, personal private information is stored in this database, which 

could produce a problem that if the database was hacked or lost.  

Firstly, the privacy for every service receiver and if the privacy is hacked 

or lost, all legal responsibility would be liable to the authors, but actual-
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ly, in this implementation, the security strategy has not been set which is 

a flaw, will form part of future work which will involve setting the 

security strategy for the system. 

6.2 Methodology Discussion 

In the previous chapter, the methodology which uses the software 

engineering as it will guide the software to a standard and correct way, 

during the implementation, seven processing parts should be completed. 

It is the case that an individual approach could be made to the software 

but this has limitations in that the system may not be bug free.  

By implementing using software engineering, it was possible to avoid 

these pitfalls. 
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