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Table 3.1 Data of pediatrics patients

No. Sex Age Weight SBP HR RR  Glucose
1 1 3 15.3 95 120 23 75
2 2 7 23.2 105 93 17 66
3 1 2 10.4 100 132 19 70
4 2 5 20.5 95 100 18 72
5 1 10 45.8 115 74 14 7
6 1 1 9.3 90 122 30 84
7 2 4 18.0 100 115 17 81
8 2 7 20.4 113 78 16 80
9 1 7 28.3 107 92 19 93
10 2 9 25.9 97 84 14 80
11 1 3 16.2 88 127 23 93
12 2 11 37.2 106 78 18 82
13 1 8 22.2 101 80 16 71
14 1 17 54.8 122 72 13 66
15 2 6 24.3 100 90 20 91
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Interface output page code

<html><head> <title> Apache ServletFileUpload
example < /title> < /head><body> < center>
<% boolean isMultipart =
ServletFileUpload.isMultipartContent(request)
String fileName=null;
if (lisMultipart){ }else {
FileltemFactory factory = new DiskFileltemFactory();
ServletFileUpload upload = new ServletFileUpload(factory);
List items = null;
try {items = upload.parseRequest(request);
} catch (FileUploadException e) {
out.println(" 0|2 1: "+e); }
Iterator itr = items.iterator();
while (itr.hasNext()) {
Fileltem item = (Fileltem) itr.next();
if (item.isFormField()) {
if(item!=null && item.getFieldName().equals("name”)) {

}else if(item!=null && item.getFieldName().equals(” desc”))
{} Yelse {
try {

String itemName = item.getName();

if(itemName==null || itemName.equals("")) continue;
fileName = FilenameUtils.getName(itemName);
File savedFile = new File(" C:/upload/” +fileName);
item.write(savedFile);
} catch (Exception e) {
out.printin(” AMe{oll T MIS ofl2f: "+e); } } } )
ExcelUpload EU = new ExcelUpload();
String[ ] var = EU.getVar(fileName);
String[ ][ ] data = EU.getData(fileName); %>
<table border="1" cellspacing="0" cellpadding="7">
<tr align="center" > <% for(int i=0;i<data.length;i++)
{for(int j=0;j<var.length;j++) {%> <td><%=data[i][j]%></td><% }
%> < /tr><%}%> < /table> < /center> < /body> < /html|>

Class resource code for table inquiry using java

public String[ ] TableName(){
String sql = "select table_-name from user_tables
order by TABLE_.NAME";
Connection conn = getConn();
PreparedStatement pstmt = null;
ResultSet rs = null; try{ pstmt =
conn.prepareStatement(sql,ResultSet. TYPE_SCROLL-
INSENSITIVE, ResultSet. CONCUR_READ_ONLY);

rs = pstmt.executeQuery();

String| ] result = new String[500];

String tn="TABLE_.NAME";

result[0]= "select”;

rs.first(); result[1]= rs.getString(tn); int i=2;
while(rs.next()){result[i]= rs.getString(tn); i++;
}return result; }

Class resource code for data upload using java

for (int sheetNumber = 0; sheetNumber <
excelWB.getNumberOfSheets(); sheetNumber+-+){
Sheet oneSheet = excelWB.getSheetAt(sheetNumber);
int rows = 1;
for (int rowNumber=0; rowNumber < rows; rowNumber++){
iRow oneRow = oneSheet.getRow(rowNumber);
iif (oneRow == null){continue; }
iint cells = oneRow.getPhysicalNumberOfCells();
or (int cellNumber = 0; cellNumber < cells; cellNumber++){
iCell oneCell = oneRow.getCell(cellNumber);
iif (oneCell == null){continue;}
iswitch (oneCell.getCellType()) {
icase Cell. CELL_.TYPE_STRING:
ivar[cellNumber]=oneCell.getStringCellValue(); break;
icase Cell. CELL_TYPE_ERROR:break;

for (int sheetNumber = 0; sheetNumber <
excelWB.getNumberOfSheets(); sheetNumber++){
Sheet oneSheet = excelWB.getSheetAt(sheetNumber);
int rows = oneSheet.getPhysicalNumberOfRows();
for (int rowNumber=0; rowNumber < rows; rowNumber++){
Row oneRow = oneSheet.getRow(rowNumber);
if (oneRow == null){continue;}
int cells = oneRow.getPhysicalNumberOfCells();

for (int cellNumber=0; cellNumber <= cells; cellNumber++){
Cell oneCell = oneRow.getCell(cellNumber);
if (oneCell == null) {continue;}
switch (oneCell.getCellType()) {
case Cell. CELL_.TYPE_NUMERIC:
if(HSSFDateUtil.isCellDateFormatted(oneCell)) {
SimpleDateFormat f=
new SimpleDateFormat("yyyy-MM-dd");
data[rowNumber][cellNumber]
=f.format(oneCell.getDateCellValue()); }
else {data[rowNumber][cellNumber]=
Double.toString(oneCell.getNumericCellValue()); }
break;
case Cell CELL_.TYPE_STRING:
data[rowNumber][celINumber]=
oneCell.getStringCellValue();break;
case Cell. CELL_.TYPE_.FORMULA:
int type=oneCell.getCachedFormulaResultType();
if(type==0){
data[rowNumber][cellNumber]=
Double.toString(oneCell.getNumericCellValue()); }
else if(type==1){
data[rowNumber][celINumber]=
oneCell.getStringCellValue(); } break;
case Cell. CELL_-TYPE_ERROR:
data[rowNumber][celNumber]="Error” ;break;
case Cell. CELL_.TYPE_BLANK:

data[rowNumber][cellNumber]=""

" break;
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Figure 3.3 Variable selection interface of frequency analysis according to data set
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Variable selection interface for frequency analysis

<form name="form2" method="post" >

<h4 align="1left" >[Variable Selection] <br> </br>
<% String TB= request.getParameter("tableName”);
ShowData SD = new ShowData();

String[ ] var = SD.AllVar(TB); %>

<input type="hidden” name="tbname" value=<
size=30> < /input> <% int leng=0;

for(int i=0;i<var.length;i++){

if(var[i]'=null) leng+=1; }%>

<table border="0" cellspacing="0" cellpadding="7"> <tr> <%

for(int i=0;i<leng;i++){%> <td>

<input type="checkbox” name="colname”

value=" <%=var[i]%>" /> <%=var[i]%> </td> <% } %></tr>< /table>
<input type="button" value="g2I= &4 A"

onClick="javascript:test(1);" />

%=TB%>

Interface ouput page code for frequency analysis

<%String tbname = request.getParameter(" tbname”);
String[ ] colname = request.getParameterValues(" colname” );
BasicFreqEmp BF= new BasicFreqEmp();%> <html|>
<head> <title> Statistical Analysis in Web< /title> < /head>
<body><center> 7|ZEA|2t M At <br></br>
<% for(int i=0;i<colname.length;i++){%>
<table border="1" cellspacing="0" cellpadding="7">
<tr align="center” >
<td>HH< /td><td>Zh< /td><td>70]
<td>HME(%)</td></tr><%

String[ ][ ] result = BF.getFreqNum(tbname,colnameli]);

int row=Integer.parselnt(result[0][3]); %>

<tr><td align="center" rowspan=<%=row%>>

<%=colname[i]% > < /td><% for(int j=0;j<row;j++){ %>

<td align="center" > < %=result[j][0] %> < /td>

<td align="center" > < Y%=result[j][1]%> < /td>

<td align="center" > < %=result[j][2]%> < /td> < /tr><% } %>
<tr><td align="center" colspan=2>8!H| < /td>
<td align="center" > < %=result[row][2] %> < /td>
<td align="center” >100.0< /td> < /tr> < /table> <br> < /br> <%} %>
< /center> < /body> < /html|>

A% (N)</td>

Class resource code for frequency analysis using java

public String[ ][ ] getFreqNum(String tbname, String colName){ String[ ][ ] result = new String[cnt+5][4];

String sql = "select " +colName+" from " +tbname+" where double subent=1.0;int t=0;String a="",b="";

" +colName+" is not null order by " +colName; for(int i=0;i<cnt;i++){a=rs.getString(colName);

conn = getConn(); if(i<cnt-1){rs.next();b=rs.getString(colName); }
PreparedStatement pstmt = null;ResultSet rs = null; boolean eq=a.equals(b); double percent=0.0;
NumberFormat nfa = NumberFormat.getlnstance(); if(i==cnt-1 || eq==false){result[t][0]=a;
nfa.setMaximumFractionDigits(0); String subcntS = nfb.format(subent); result[t][1]=subcntS;
NumberFormat nfb = NumberFormat.getInstance(); percent=subcnt/cnt*100; String percentS = nfb.format(percent);
nfb.setMaximumpFractionDigits(3); result[t][2]=percentS; subent=1; t++;

try{pstmt = Yelse if(eq==true){subent++;}
conn.prepareStatement(sql,ResultSet. TYPE_.SCROLL_INSENSITIVE, result[0][3]=Integer.toString(t);

ResultSet. CONCUR_READ_ONLY); rs = pstmt.executeQuery(); result[t+1][2]=Integer.toString(cnt); }return result;

int cnt=0;while(rs.next()){cnt++;} rs.first();

9] axFEe} Y IS ARESte] & ATelA AMgshe F 7HA9] ARsel dis) idE &
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Variable selection interface for two sample t-test

< form name="form2" method="post" >

< h4 align="left" > [Variable Selection] <br> < /br><%

String TB= request.getParameter(" tableName™);

ShowData SD = new ShowData(); String[ | var = SD.AllVar(TB);
%> <input type="hidden” name="tbname" value=<%=TB% >
size=30> < /input> <% int leng=0;

for(int i=0;i <var.length;i-++) { if(var[i]!=null) leng+=1;} %>

Var: < select id="sell” name="colname” >
< option value="select” > $=MEH < /option> <%

for(int i=0;i <leng;i++){ %>
<option value=" < %=var[i]%>" > < %=var[i|% > < /option> <%} %>
< /select>Test Value :  <input type="text" name="colname"

size="10"> <br> < /br> <input type="button" value="UF &

= ol
A8" onClick="javascript:test(1);" />

Interface output page code

< %@ page contentTyp
%><%@ page import="analysis.*" %>

< %@ page import="java.io.*" %>

< %@ page import="java.text.*" %>

<% request.setCharacterEncoding(" euc-kr"); % >

< %String tbname = request.getParameter(" tbname");

String[] colname = request.getParameterValues(" colname”);
BasicTestEmp BT= new BasicTestEmp();

BasicIndepTtestEmp BIT= new BasiclndepTtestEmp();
BasiclndepUTtestEmp BIUT= new BasiclndepUTtestEmp();
BasicFTestEmp BFT= new BasicFTestEmp();

BasicStatEmp BS= new BasicStatEmp();% > < html>

< head > <title > Statistical Analysis in Web < /title> < /head >
<body> <center>SE EE EH|W ZIF<br> < /br>

< %doublel[] result = new double[8];

result = BT .getTtest(tbname, colname);

double]] result2 = new double[8];

result2 = BIT getIndepTtest(tbname, colname);

double]] result3 = new double[8];

result3 = BIUT.getIndepuTtest(tbname, colname);

double]] result4 = new double[8];

result4 = BFT.getFtest(tbname, colname);

double meanl=result[0];double std1=result[1];

double varl=std1*std1; double cntl=result[2];

double mean2=result[3]; double std2=result[4];

double var2=std2*std2; double cnt2=result[5];

double meand=mean1-mean2; double pF=result4[0];

double dfl=cntl+cnt2-2;

double sp=(varl*(cntl-1)+var2*(cnt2-1)) /dfL;

double sd1=sp*Math.sqrt(1/cntl+1/cnt2);

double tvaluel=meand/sd1;double pl=result2[0];

double templ=(varl*varl/cntl+var2*var2/cnt2)*(varl*varl/cntl+
var2*var2/cnt2);

double temp2=(varl*varl/cntl)*(varl*varl/cnt1)/(cnt1-1);
double temp3=(var2*var2/cnt2)*(var2*var2 /cnt2) /(cnt2-1

" text/html;charset=euc-kr" import="java.sql.*"

double df2=temp1/(temp2+temp3);

double sd2=Math.sqrt(varl*varl /cntl+var2*var2/cnt2);

double tvalue2=meand/sd2;

double p2=result3[0]; %>

<table border="1" cellspacing="0" cellpadding="7">

<tr align="center" >

<td width=100px> 4= < /td > <td width=100px> < %=colname[1]%> < /td> <td
width=100px>H 7 </td> <td width=108px>EZHX} < /td>

<td>H@ 0| </td> </tr> <tr align="center" >

<td rowspan="2"> < %=colname[0]%> </td> <td>1</td>

<td> < %=BS.getCap3(meanl)%> < /td> <td > < %=BS.getCap3(std1)% > < /td >
<td rowspan="2"> < %=BS.getCap3(meand)%> < /td> </tr>

<tr align="center" >

<td>2</td> <td> <%=BS.getCap3(mean2)%> < /td> <td>

< %=BS.getCap3(std2)% > </td> < /tr>

<table border="1" cellspacing="0" cellpadding="7" >

<tr align="center" >

< td>Test for equal variance< /td> <td rowspan=2 width=75px>>Variance< /td> <td
colspan=4>>t-test for equality of means<</td> < /tr>

<tr align="center’ >

<td>p-value</td> <td width=55px>df < /td > <td width=55px>t-value < /td > <td
width=55px>SD < /td > <td width=55px>p-value < /td > < /tr>

<tr align="center”

<td rowspan=2> < %=BS.getCap3(pF)% > < /td>

<td>Equal< /td>

<td> < %=BS.getCap0(dfl)% > < /td >

<td> < %=BS.getCap3(tvaluel)% > < /td>

<td> < %=BS.getCap3(sd1)%> < /td>

<td> < %=BS.getCap3(pl)% > < /td>

< /tr> <tr align="center” >

<td>Unequal < /td>

<td rowspan="2" > < %=BS.getCap0(df2)% > < /td>

<td rowspan="2"> < %=BS.getCap3(tvalue2)% > < /td>

<td rowspan="2"> <%=BS.getCap3(sd2)% > < /td>

<td rowspan="2"> <%=BS.getCap3(p2)%> < /td>

< /tr> < /table> < /center> < /body> < /html>
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Class resource code for two sample equal variance test using java

public double[ ] getFtest(String tbname, String[ ] colName){ try{pstmt = conn.prepareStatement(sql,ResultSet. TYPE_.SCROLL_

String sql = "select STATS_F_TEST(" +colName[1] INSENSITIVE, ResultSet. CONCUR_.READ.ONLY);

+","+colName[0]+") P from "+ tbname;Connection conn = getConn(); rs = pstmt.executeQuery(); double[ ] result = new double[2];
PreparedStatement pstmt = null;ResultSet rs = null; String P="P"; while(rs.next()){ result[0]= rs.getDouble(P); } return result;

Class resource code for two sample t-test (same variance) using java

public double[ | getindepTtest(String tbname, String[] colName){ NumberFormat nfb = NumberFormat.getInstance();

String sql = "select STATS_T_TEST_INDEP nfb.setMaximumFractionDigits(3);try {

(" +colName[1]+"," +-colName[0]+") P from "+ tbname; pstmt = conn.prepareStatement(sql,ResultSet.

Connection conn = getConn(); TYPE.SCROLL_INSENSITIVE, ResultSet. CONCUR.READ.ONLY);
PreparedStatement pstmt = null;ResultSet rs = null; rs = pstmt.executeQuery();

System.out.printin(sql); double[] result = new double[2];String P="P" ;while(rs.next()){
NumberFormat nfa = NumberFormat.getlnstance(); result[0]= rs.getDouble(P);

nfa.setMaximumFractionDigits(0); System.out.printn(" result[0]="+result[0]); } return result;

Class resource code for two sample t-test (unequal variance) using java

public double[] getindepTtest(String tbname, String[] colName){ NumberFormat nfb = NumberFormat.getInstance();

String sql = "select STATS_T_TEST.INDEPU nfb.setMaximumFractionDigits(3);try {

(" +colName[1]+"," +-colName[0]+") P from "+ tbname; pstmt = conn.prepareStatement(sql,ResultSet.

Connection conn = getConn(); TYPE_SCROLL_INSENSITIVE, ResultSet. CONCUR.READ.ONLY);
PreparedStatement pstmt = null;ResultSet rs = null; rs = pstmt.executeQuery();

System.out.printin(sql); double[] result = new double[2];String P="P" ;while(rs.next()){
NumberFormat nfa = NumberFormat.getinstance(); result[0]= rs.getDouble(P);

nfa.setMaximumFractionDigits(0); System.out.printin(” result[0]=" -+ result[0]); } return result;

2 Aol ARRE B Apsol tis] e A AlL"A SHER ttestS AT A= Fig-
ure 3.52} 2t} ZLHSLE AT 5 = vlFe 252 AN 4 Q= wFE FAFACE Figure
Aeshe st AXt 17l

359 9% 1US TEUSE AL U, LEE 1L 15
7)o Urhbs Wss AEe 2ol njet 40 veps) Hot.

Var : | H=4H I Group : |Ho A I
== HNO AT [Se]
ESEX = SEX
AGE AGE

Figure 3.5 Variable and group selection interface of two sample t-test

T3 Figure 3.6-2 Aol u}& vho]o] i xfol& AAIY] 34 5ol AGEE A3t
IFole SEXE A™st A SxE Jevus A3 S A adelth 74 a5 wE
A, B2 g0l LT BFAolgte] L 8 B4 5240 tlek A4 ATl 0E F2)5
E 3, BEAAE ZE ALY v A e 4 AR, ARSAFIRS t-value, FEREAA 2
2la Fo&E (p-value) gre] UeRdc).

[variable Selection]

Var : | AGE v Group : |SEX -

SEE= Hmtle 20
= SEX a BEEI S]]
1 7 2.38
AGE 0625
2 6.375 5,344
Test for equal variance t-test for equality of means
Variance
p-value of t-value S p-value
Equal 13 0.067 9.311 0.78
0.087
Unedqual g 0.081 10.32 0.771

Figure 3.6 Statistical analysis result interface of two sample t-test



Development of web-based system for dynamic statistical analysis of clinical data 35

4. 4 B

AN =AY AFREH SAEA =239 SAS, SPSS, S-LINK, MINITAB, Stata, MedCalc, R,
Excel S B%E 57 2180 e EARN zzaRoz /fuse] gl 28} 2o zz e
MAE AFE A X7t Holok 8t RS AL stae 242 117k ARdE FYsto] ARE-3to]of 3t2

Ao EF - FHAoZ A7 $1A9 Alghs W A ouigitt. o]# AlhS 3 F 3]
$135ted Kim 5 (2011) 7} YollA AF&E o} A& HTML, java, JSP 52] dlojut Ag3te] £ SAE
Az o] AX| glo] BARA ] 7 e Ala'E el oyt ol FA 0] ofd AA Alxdo]g]
th B A7+ 7189 A7 FARE FEUTHE HolA & ARS Ado & 5 Aok A, §)
BepeA oA Pk FEje] A5 E ARSAE AR Adel AE ¢ J=F 3l EX, ZE 3
AATHS ARR3Fe] ol ] 71X BARAY Al2dE Adsiddch. np g g AlgA7L et A8 E o] §
sto] BARAE T 4 AEE FGth ofgE 2 AFoAs I =22 IS A Ala"EE A
el T o e oY FEHE Y7o R 3T & Qe AaEE A8 o B AR gt
qol 7Fe 4 A= Aol
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Abstract

Statistical analysis provides information that can be applied to draw final decisions
in many fields. However, statistical analysis program for PC (personal computer) is
yet restricted by time and space. To minimize this issue, a server based PC statistic
analysis program using internet in addition to web based system allowing statistical
analysis have been continually developed. However, the current web based analysis
system is limited to the data that is saved on the server. Data that is modified or
newly inserted must go through a server administrator before its use in analysis. In
order to solve this problem, we have developed a web based system using HTML, java,

JSP scripts to incorporate dynamic data without much restriction.

Keywords: Dynamic data, statistical analysis, web, web-programing language.

t This study was supported by the grant of Korean Ministry of Health & Welfare, Republic of Korea
(Project No : 3033-302).

1 Professor, Department of Medical Statistics, School of Medicine, Catholic University of Daegu, Daegu
705-718, Republic of Korea.

2 Corresponding author: Research fellow, Department of Medical Statistics, School of Medicine, Catholic
University of Daegu, Daegu 705-718, Republic of Korea. E-mail: sanggyu39@knu.ac.kr

3 Researcher, Department of Medical Statistics, School of Medicine, Catholic University of Daegu, Daegu
705-718, Republic of Korea.



