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Shapefile

Shapefile Format.

Shapefilel ) . .
X,Y Topology
shapfile
dbf
(one to one)
Shapefile
4
1) Export export software ARC/INFO ,

PC ARC/INFO , Spatial Database Engine 1Arcview GIS  software

Digitize digitize Arcview GIS
Programming macro 1 Avenue  Arcview GIS
1Arc Macro Language (AML)  ARC/INFO 1Simple Macro Language (SML)
PC ARC/INFO
shapefile C 1Basic 1
Pascal 1Java shapefile

1Environmental System Research Institute, Inc. ESRI Shapefile Technical Description.
(http:/lwww.esri.com/library/whitepapers/addl_lit.html)


http://www.esri.com/library/whitepapers/addl_lit.html

Shapefile
shapefile file 3file
+  Main File
feature
{Index File byte
(byte 0)  Main file
| dBase
1
record
Main file feature
record
Main file 1Index file dBase file
20'9) (a-zlo-gl_l-)
Main file shp
Index file shx
DBase file dbf
shapefile

¢ Integer : Signed 32-bit integer (4 bytes)
t  Double : Signed 64-bit IEEE double-precision floating point number (8 bytes)

byte (Byte Order)
or Motorola) byte order

big endian (

67

record

record Main file

record  Main file
1 record 1 feature
record

dBase

feature

little endian (PC or Intel) byte order
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Main File
Main file 2 File Header  variable-length record File
Header shapefile 100
bytes variable-length record record header  record content
record header 8 bytes  record content
feature feature

File Header

Record Header Record Contents

Record Header Record Contents

Record Header Record Contents

Record Header Record Contents

Record Header Record Contents

1 Main File

Main Fle Header : 100 bytes

shapefile 1



Position

Byte 0

Byte 4

Byte 8

Byte 12
Byte 16
Byte 20
Byte 24
Byte 28
Byte 32
Byte 36
Byte 44
Byte 52
Byte 60
Byte 68
Byte 76
Byte 84
Byte 92

*

File Length :

*
*
*

*

bit

Field

File Code
Unused
Unused
Unused
Unused
Unused

File Length
Version
Shape Type
Bounding Box
Bounding Box
Bounding Box
Bounding Box
Bounding Box
Bounding Box
Bounding Box

Bounding Box
=0

geology.shp

Shape Type :

co Ol W = O

Main File Header

Value Type
9994 Integer
0 Integer
0 Integer
0 Integer
0 Integer
0 Integer
File Length Integer
1000 Integer
Shape Type Integer
Xmin Double
Ymin Double
Xmax Double
Ymax Double
Zmin Double
Zmax Double
Mmin Double
Mmax Double
main file
480 byte file length
shapefile
(Null Shape)
(Point)
(PolyLine)
(Polygon)

(Multipoint)

69

Byte Order

Big
Big
Big
Big
Big
Big
Big
Little
Little
Little
Little
Little
Little
Little
Little
Little
Little

16-
240
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Bounding Box : Xmin , Ymin , Xmax
y Ymax
Record Header : 8 bytes record
record 2
2 Main File Record Header
Posttion Field Value Type Byte Ordler
Byte 0 Record Number ~ Record Number  Integer Big
Byte 4 Content Length Content Length  Integer Big
record 1
Content Length : record
16-bit record 30 bytes content length
15 bytes

Main File Record Header :
shapefile feature

Null Shapes : shapefile shape type =0

shapefile
digitize
.3 Null Shape Record Contents
Position Field Value Type Number  Byte Order
Byte 0 Shape Type 0 Integer 1 Little
Point : shapefile shape type = 1 Lrecord 1

XY Double X Y
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Point
{
Double X /I X coordinate
Double Y //'Y coordinate
A4 Point Record Contents
Posttion Field Value Type Number  Byte Order
Byte 0 Shape Type 1 Integer 1 Little
Byte 4 X X Double 1 Little
Byte 12 Y Y Double 1 Little
Multipoint : shapefile shape type = 8 1 record
1
record
Multipoint
{
Double[4] Box Bounding Box
Integer NumPoints /I Number of Points
Point[NumPoints] Points /I The Points in the Set
)
Box record Xmin , Ymin yXmax ,

Ymax



Position
Byte 0
Byte 4
Byte 36
Byte 40

PolyLine . shapefile

1

Field
Shape Type
Box
NumPoints
Points

record

PolyLine

/

Double[4]

Integer

Integer
Integer[NumParts]
Point[NumPoints]

Box :

Num
Num

Ymax
Parts :
Points :

Parts :
Points :

5 Multipoint Record Contents

Value
8

Box
NumPoints
Points

shape type =3

Box
NumParts
NumPoints
Parts
Points

record

record
record

Type
Integer
Double
Integer
Point

Number
1

4
1
NumPoints

1 record

/I Bounding Box
/I Number of Parts

72

Byte Order
Little

Little
Little
Little

Il Index to First Point in Part

I Points for All Parts

/
/
/[Total Number of Points
/
/

Xmin , Ymin , Xmax ,
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.6 PolyLine Record Contents

Position Field Value Type Number  Byte Order
Byte 0 Shape Type 8 Integer 1 Little
Byte 4 Box Box Double 4 Little
Byte 36 NumParts NumParts  Integer 1 Little
Byte 40 NumPoints NumPoints  Integer 1 Little
Byte 44 Parts Parts Integer NumParts  Little
Byte X Points Points Point NumPoints  Little

X =44 + 4 x NumParts

Polygon : shapefile shape type =5 polygon 1 record
1 polygon polygon
record
Polygon
{
Double[4] Box /I Bounding Box
Integer NumParts /I Number of Parts
Integer NumPoints /[Total Number of Points
Integer[NumParts] Parts I Index to First Point in Part
Point[NumPoints| Points I Paints for All Parts
}
Box : polygon record Xmin , Ymin 1
Xmax, Ymax
NumParts : polygon record
NumPoints : record
Parts : polygon =0

Points polygon



Position
Byte 0
Byte 4
Byte 36
Byte 40
Byte 44
Byte X

.1 Polygon Record Contents

Field Value Type Number
Shape Type 8 Integer 1
Box Box Double 4
NumParts NumParts  Integer 1
NumPoints NumPoints  Integer 1
Parts Parts Integer NumParts
Points Points Point NumPoints
X =44 + 4 x NumParts
Polygon ~ shapefile
polygon polygon
part  polygon 1 part
polygon Jpats 1,23
31 132
polygon polygon polygon
polygon polygon
polygon polygon
polygon 1 part polygon

74

Byte Order
Little

Little
Little
Little
Little
Little

321 2
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Vb VO

V8 V7

v V3
2 Polygon

polygon 2 parts 10

Index File

Index file 2 File Header Index record File Header
100 File Header Main File

File Header
Record
Record
Record
Record

Record

3 Index File
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Index Record : record offset record  Main
File
.8 Description of Index Records
Position Field Value Type Byte Order
Byte 0 Offset Offset Integer Big
Byte 4 Content Length ~ Content Length Integer Big
Offset : byte record  Main File byte
0 Main File offset 16-bit offset
record 50 file header 100 bytes
Content length record  Main File
content length ~ Main File Record Fieader
dBase
dBase feature
dBase . .
Windows ~ Dos
dBase  shapefile 3
) main file index file
2) 11
Lrecord  1feature
3) record dBase main file

index file



canvas
Class Class Polygon Class
& Java
shapefile 5
Canvas

fullView

GIS

da

==

canvas

1 canvas

canvas
canvas

canvas
canvas canvas



X 1Y
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canvas

> X

canvas

fullView 1
canvas r
canvas
Y 0,0
00 y X
2
XY
X = (X-Xb +xb
y =Ay- [ (Y- YD +yb]
% r Ax Ay’
= minimum
LAX Ayl
AX =
AY, =
A canvas
Ay = canvas
Xy = canvas
xhyb = canvas
XY =
XhbYb =
(boundary)
(1) (2) X= X+a

y= -
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a =mxXb+xb (6)

b =yb- Yb (7)
(3) 4 " canvas
canvas
X (8)
m
(b-y)
; 9
zoomin
canvas
(cursor) (xvyd 022
n © (Xwl)  (X2Y2

AX = 1x2- X, | (10
Ay =1y2-y, | (11)
AX =1X2 X, | (12)
AY =1Y2- ¥1I (13)

oo FEX) (14)

xb_ (x 1<) )
y =(yi+y2) (16)



(10) 1) (129 (13)
() (14) (15) (16) (27)

canvas
0.8

canvas

dx =x2- X,
dy =y2- y1

d dy XD, Yb a

a=a+dx
b=b+dy

Xb = (xb: a)
m

FONCED

canvas 4 (5

@)

canvas

80
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identify
GIS
identify buffer feature
features
3 features
{  Point :
— buffer 10
10 record
buffer
feature
record  feature
— record
4__
// \\\
110 \
|\¢-—'99 |
\ \ /
1 \\ \ //
10 \\~/
3
2

10

Pixel

feature

feature

feature

buffer

dbf

8l

feature

CGl

10

record



|

Line :

buffer 10

'

- S
7/
rd
7/

317 9.4 nMsmdunlndngn

0)

XN=Xcos0 +Ysin0 Yn=Ycos0- Xsin0
XN

82
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5
— Yn d
buffer ,
buffer record  feature
— record CGl
¢ Polygon :
— , polygon
— polygon
— polygon
polygon
—  object polygon  function polygon
even-odd insideness rule (odd-parity rulel)
— polygon 1
polygon 1

1Foley, VanDam, Feiner, Hughes. Computer Graphics Principles and Practice. (Addison-
Wesley Publishing Compan, Inc):34
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1® \\ p BLNNAUBN (A)

N

» atnglu (A)

7% 2.6 n1amameginialu polygon

polygon
polygon 1 record
feature

record CGl



Source Code

test.html

<HTML> <HEAD> <TITLE>Test MapClass</TITLE> </HEAD> <BODY>

<applet code-'startApp" width=650 height=400 name="startApp">

<PARAM NAME:=amount VALUE-'5">

<PARAM NAME: maxRecord VALUE="4322">

<PARAM NAME::maxPart VALUE="T>

<PARAM NAME:=Xmin VALUE="642350"> <PARAM NAME=Ymin VALUE="1482500">
<PARAM NAME:=Xmax VALUE-710550"> <PARAM NAME=Ymax VALUE="1543550">

<PARAM NAME:=nameOQ VALUE-'School">
<PARAM NAME::fileO VALUE="bma edu">
<PARAM NAME:nge=vA s >
<PARAM NAME:=recO VALUE="1243">
<PARAM NAME:=partO VALUE="1">
<PARAM NAME::symbolO VALUE="T">

<PARAM NAME:=namel VALUE="Hospital">
— filel VALUE="bma_hos">
<PARAM NAME:=typel VALUE="1">
<PARAM NAME:=recl VALUE="153">
<PARAM NAME:=partl VALUE="1">
<PARAM NAME:=symbol1 VALUE="+">

<PARAM NAME=name?2 VALUE="Office">



<PARAM NAME=file2 VALUE="bma_off’>
<PARAM NAME=H e~ - '»
<PARAM NAME=-rec2 VALUE="33">
<PARAM NAME==part2 VALUE="1">
<PARAM NAME==symbol2 VALUE="F">

<PARAM NAME==name3 VALUE-'Street">
<PARAM NAME-=file3 VALUE="bma_str">
<PARAM NAME==type3 VALUE-'3">
<PARAM NAME==rec3 VALUE="2005">
<PARAM NAME==part3 VALUE="1">
<PARAM NAME--symbol3 VALUE="">

<PARAM NAME--name4 VALUE="Bangkok">
<PARAM NAME==file4 VALUE-"bma">
<PARAM NAME=-type4 VALUE="5">
<PARAM NAME-=rec4 VALUE="38">
<PARAM NAME-=part4 VALUE="1">
<PARAM NAME--symbo!4 VALUE="">

This Web page requires a <B>Java</B>-enabled Web Browser.
<lapplet> </BODY> </HTML>

startApplet.java

import java.applet.;
import java.awt.*;
importjava.net.*;
import java.io.*;
import aCanvas;



import layerPanel;
import Symantec.itools.awt.mageButton:;

public class startApplet extends Applet {
ageButton imgZoom,imgZLast,imgPan,imgExt,imgld;
Button clear;
TextField test;
Choice iden;
aCanvas c;
layerPanel pi;
String xc, yc, str[], strshp;

Inputstream dat];

int type[] rec(],partQ,ntype]];
int ,mrec, prt;

int Xmin,Ymin, Xmax,Ymax;

public void init() {
setupO;
setGUK);
setShapeO;
readShapeO;
c.updateO;
c.fullviewO;

public void setupO {
= Integer.parselnt(getParameter("amount"));
mrec = Integer.parselnt(getParameter('maxRecord");
mprt = Integer.parselnt(getParameter("maxPart’));



Xmin = Integer.parselnt(getParameter('Xmin");
Ymin = Integer.parselnt(getParameter("Ymin");
Xmax = Integer.parselnt(getParameter("Xmax"))
Ymax = Integer.parselnt(getParameter('Ymax"))
str = new string[ |;

dat = new Inputstream[n];

type = new int[n];

ntype = new int[n];

rec = new int[ J;

part = new int[n];

try {
for (int i=0;i< ;i++) {

strfi] = getParameter('file"+String.valueOf(i));
URL url = new URL(getDocumentBase(),str[i]+".shp");
dat[i] = url.openStreamO;
type[i] = Integer.parselnt(getParameter(‘type"+String.valueOf(i)));
ntype[i] = Integer.parselnt(getParameter('ntype'+String.valueOf(i)));
rec(i] = Integer.parselnt(getParameter(‘rec"+String.valueOf(i)));

part[i] = Integer.parselnt(getParameter("part'+String.valueOf(i)));
}} catch (IOException e) {

System.out.printl (‘File open error: " + e.getMessageO);

public void setGUK) {
¢ = new aCanvasO;
Panel pn = new PanelO;
pi = new LayerPanel(n,c);
test = new TextFieldC'test');

88



imgZoom =new  ageButtonO; imgZLast = new ImageButtonO;
imgPan = new ImageButtonO; imgExt = new ImageButtonO;
imgld = new ImageButtonO;

clear = new ButtonC'Clear");

iden = new ChoiceO;

for (int i=0;i<n;i++) {
pl.addName(i,getParameter(‘name"+String.valueOf(i)));
iden.addltem(getParameter(‘name'+String.valueOf(i)));

}

iden.setBackground(Color.lightGray);

pn.setBackground(Color.yellow);

pn.resize(150,25);

pn.add(imgZoom); imgZoom.reshaped ,1,22,22);

pn.add(imgZLast); imgZLast.reshape(25,1,22,22);

pn.add(imgPan); imgPan.reshape(50,1,22,22);

pn.add(imgExt); imgExt.reshape(75,1,22,22);

pn.add(imgld); imgld.reshape(100,1,22,22);

pn.add(iden);  pn.add(clear); pn.add(test);

try {
imgZoom.setimageURL(new URL(getDocumentBase(),'zoomin.gif));
imgZLast.setimageURL(new URL(getDocumentBase(),"’zoomout.gif');
imgPan.setimagellRL(new URL(getDocumentBase(),"pan.gif'));
imgExt.setimageURL(new URL(getDocumentBase(),"zoomlayer.gif'));
imgld.setimageURL(new URL(getDocumentBase(),"id.qif));

} catch (java.net.MalformedURLEXxception error) {

}

imgZoom.setScaleMode(true);



imgZLast.setScaleMode(true);
imgPan.setScaleMode(true);
imgExt.setScaleMode(true);
imgld.setScaleMode(true);

setLayout(new BorderLayoutO);
pl.updatePanelO;
add("North",pn);
add("Center',c);

add("West",pl);

resize(600,450);

public void setShapeO {
Il 'set CGI Path
¢.setCGIPath("http://161.200.86.68/project/webdb.dir);
II'set color
Color color[] = new Color{6];
color[0] = Color.yellow;
color[1] = Color.blue;
color[2] = Color.green;
color[3] = Color.red;
color[4] = Color.magenta;
color[5] = Color.pink;

I set variable of canvas.
c.setNLayer(n);
c.setType(type);
c.setRecord(rec);
c.setPart(part);


http://161.200.86.68/project/webdb.dir

c.setMax(mrec, prt);

c.setMape(Xmin,Ymin,Xmax,Ymax);

for (int i=0; i< ; i++)
c.addColor(i,color i]);

Il nitialize.

for (int i=0;i< ;i++) {
c.addSymbol(i, getParameter("symbol"+String valueOf(i)))
c.addFile(i,str[i]);

public void readShape()
try{
for (int i=0;i< ;i++)
c.setPoly(i,dat[i],type[i],rec(i],part[i]);
}
catch (IOException e){
System.out.printin('File open error: " + e.getMessageO);

}

public boolean action(Event ev,Object obj) {
if (ev.target instanceof Button) {
if(ev.target == clear) {
for (int i=0;i< ;i++)
pl.setChkState(i false);
c.ClearO;

a



else if(ev.target instanceof ImageButton) {

if(ev.target == imgZoom) {
¢.zoominO;

)

else if(ev.target == imgZLast) {
¢.zoomOutO;

}

else if(ev.target == imgPan) {
¢.panDone0;

}

else if(ev.target == imgExt) {
c.fullViewO;

}

else if(ev.target == imgld) {
int k = iden.getSelectedindexO;
String txt = String.valueOf(k) + 1"

+ String.valueOf(iden.getSelectedlitemO);
test.setText(txt);
if (pl.getChkState(k) == true)
c.identify(k);

return true;

layerPanel.java

import java.awt.¥;



import java.awt.event.;
import aCanvas;

public class layerPanel extends Panel implements ItemListener {
private Checkbox chkLayerG;
private int ;
aCanvas c,

public layerPanel(int i,aCanvas target) {
=
¢ =target;
setBackground(Color.lightGray);
chkLayer = new Checkboxp;

public void addName(int i,string name) {
chkLayer[i] = new Checkbox(name);
chkLayer[i].addltemListener(this);

public void setChkState(int i,boolean tbf) {
chkLayer[i].setState(false);

public boolean getChkState(int i) {
return chkLayer([i].getState();

public void updatePanelO {
GridBagLayout gridbag = new GridBagLayoutQ);



GridBagConstraints gc = new GridBagConstraintsO;

setLayout(gridbag);

gc.fill = GridBagConstraints.HORIZONTAL,;

gc.weightx = 0.0;

gc.gridwidth = GridBagConstraints.REMAINDER;

for (int I=0; i< ; i++) {
gridbag.setConstraints(chkLayer(i],gc);
add(chkLayeri]);

}

gc.gridwidth = GridBagConstraints.REMAINDER,;

Panel empty = new PanelO;

gc.gridheight = GridBagConstraints.REMAINDER;

gc.fill = GridBagConstraints.BOTH;

gc.weighty = 0.1,

empty.setBackground(Color.lightGray);

gridbag.setConstraints(empty.gc);

add(empty);

public void itemStateChanged(ltemEvent e) {
if (e.getSourceO instanceof Checkbox) {
for (int i=0; i< ; i+4)
c.setSelect(i, chkLayer[i].getState());
c.updateO;

aCanvas.java
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import java.awt.*;

import java.awt.event.*;

import java.io.*;

import Symantec.itools.awt.MultiList;
importjava.net.*;

import java.util.StringTokenizer;

public class aCanvas extends Canvas implements MouseListener, MouseMotionListener
{

private Color color[];

private string PsymQ;

private hoolean pan, zoomW, iden, select[];

private string file[];

private Wary wary;

private Datalnputstream dat;

private int , type[], recf], maxPart(], part[J[J;

private Polygon polys[If]

private Polygon polyn[][]{];
private int Xmin,Ymin,Xmax,Ymax;

private static int Gwidth, Gheight;

private static int startx, endX, startY, endY;

private static int Xgb, Ygh; // X,Y mean of ground.

private static int Xcb, Ycb; // X,Y mean of canvas.

private static int xConst, yConst; // X,Y constant to use in transformation.
private static double mScale; // transformation Scale.

private int qryLayer; Il Number of Layer to query.

double scaleOut;



public aCanvasO {
setBackground(Color.black);
pan = false;
zoomW = false;
iden = false;
scaleOut = 0.8;
addMouseMotionListener(this);
addMouseListener(this);
wgry = new WaryO;

public void setMape(int xmi, int ymi, int xmx, intymx) {
Xmin = xmi;
Ymin = ymi;
Xmax = xmx;
Ymax =ymx;
Gwidth = Xmax - Xmin;
Gheight = Ymax - Ymin;

public void setNLayer(int ) {
=

type = new int[n];
rec = new int[n];
maxPart = new int[n];
file = new string[ |;
color = new Color[n];
select = new boolean[n];
Psym = new string[ ;
for (int i=0; i< ; i++)
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select[i]=false;

public void setType(int typesf]) {
type = types,

public void setRecord(int recs[]) {
[eC = recs;

public void setPart(int prt[]) {
maxPart = prt;

public void setMax(int  ec.int prt) {
part = new int[n][ rec];
polys = new Polygon[n][mrec][mprt];
polyn = new Polygon[n][mrec][mprt];
for(int i=0; i< ; i++) {
switch (type[i]) {
case 1:
case 8.
polys[i][0][0] = new PolygonO;
break;
default;
for(int j=0; j<recfi]; j++) {
for(int k=0; k<mprt; k++) {
polys{i][jl[k] = new PolygonO;
polyn([i][jl[k] = new PolygonO;



}
break:

} Il End switch
} Il End for i

public void addRecPart(int Lint].int prt) {
part{i][] = prt

private void addPoly(int Lintj,int k,Polygon poly){
polys[iJfi(k] = poly;

public void setPoly(int numPJnputStream shapelnputjnt typeP
int recPjnt partp) throws |OException {

dat = new Datalnputstream(shapelnput);
int X,y,pnts, prts;

int parts[] = new int[recP];

int pri[] = new int[partp+1];

dat = new Datalnputstream(shapelnput);

dat.skipBytes(I00);
switch (typeP){
case 1.
for (int i=0;i<recP;i++) {
dat.skipBytes(12);
X = (int)(swapDouble());
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y = (int)(swapDouble());
polys[numP][0][0].addPoint(x,y);
)
dat.closeO;
break;
case 3
case 5.
for (int i=0;i<recP;i++) {
dat.skipBytes(44);
prts = swapintO;
addRecPart(nump,i,prts);
pnts = swaplntO;
for (int j=0;j<prts;j++)
pr[j] = swaplntO;
pri[prts] = pnts;
for (int j=0;j<prts;j++) {
int np = prtfi+1]-prifj];
for (int k=0:k<np;k++) {
X = (int)(swapDouble());
y = (int)(swapUouble());
polys[numP][i][j].addPoint(x,y);

}

dat.closeO;
break;
case 8
for (int i=0;i<recP;i++) {
dat.skipBytes(44);
pnts = swaplntO;



lpartsp] = pnts;
addRecPart(numP,i,pnts);
for (intj=0;j<pnts;j++) {
X = (int)(swapDouble());
y = (int)(swapDouble());
polys[numP][0][0].addPoint(x,y);

}

dat.closeO;
break;
default;
dat.closeO;
break;

}

shapelnput.closeO;

private int swaplint(){

tryj
int i = dat.readIntO;
int bl = (i « 24) & OFFO00000;
inth2 = (1« 8) & OXOORFO0Q0;
inth3 =(i» 8 & OxOOO0RFO0,
inthd = » 24) & OxO00000FF,
return (b1 1h2 1 3 1hd);

}

catch (IOException ) {
System.out.printin("File Data read error: "+e.getMessage());

}

return -1;



private double swapDoubleO {
try{
double dd = dat.readDoubleC;
long Ib = Double.doubleToLongBits(dd);
long 11 = (Ib «  56) & OFFOO0000000000A0,;
long 12 = (Ib « 40) & QOCARO00000000000,
long 103 = (b «  24) & OQOOCRRO00000000C,
long 104 = (Ib «  8) & OGOO00CARO000000C,
long 105 = (Ib»  8) & OOO0000CCHHO000C,
long 106 = (Io » 24) & OGO0000000CHF00C,
long b7 = (b » - 40) & OQO000000000CHL,
long 108 = (b » 56) & QXOO00000000000TH,
long Ibb = (Ib1{Ib2|Ib3|Ib4lb5|ih6|Ib7|Ib8);
retum Double.longBitsToDouble(lbb);

}
catch (IOException €) {

System.out.printin(*File Data read error; "+ e.getMessageO);

}
retun -1.111111:

public void addColor(int i, Color cl) {
colorf] = cl;
}

private int getcHeightO {
retum getSizeQ.height;
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private int getcWidthO {
return getSize().width;

public void setCGIPath(String path) {
wqry.setCGl(path);
llpath ="http://161.200.86.68/project/gisquery.dH"

public void paint(Graphics g) {
for (int i=0; i< ; i++) {
if(seiect[i] == true) {
g.setColor(color[i]);
switch (type[i]) {
case L. // Point
case 8: // Multipoint
for (intj=0; j<recli; j++)
g.drawString(Psym{[i],polyn(i][0][0]-xpointsO],polyn([i][0][0].ypoints]j]);
break;
case 3. /larc
for(int j=0; j<recli]; j++) {
for(int k=0; k<part[iJ[j]; k++) {
g.drawPolyline(polyn[i][j][k].xpoints
Jpoiyn[i][il[k].ypoints, polynfilQ][k]. points);

}

break;
case 5. /[Polygon
for (intj=0; j<rec[i]; j++) {


http://161.200.86.68/project/gisquery.dH

for(int k=0; k<part[i][j]; k++)
g.drawPolygon(polyn[i]il[k]);

}
break;

default:
break;

} Il End switch.

} I/ End If clause.
} /I End Loop |

private double getScaleO {
return Math.min((double)getcHeight()/(double)Gheight
, (double)getcWidth()/(double)Gwidth);

public void update(){
repaintO;

public void setSelect(int i,ooolean sel) {
select[i] = sel;

public void addSymbol(int i,String str) {
Psym[i] = str;

public void addFile(int i, string str) {
file[i] = str;

103



public void clearO {
for (inti=0 ;i< ; i+4)
select[i] =false;
updateO;

public void identify(int i) {
iden = true;
gryLayer =,
this.setCursor(new Cursor(Cursor.HAND_CURSOR));

public void panDoneO {
pan = true;
this.setCursor(new Cursor(Cursor.MOVE_CURSOR));

public void zoomInO {
zoomW = true;

this.setCursor(new Cursor(Cursor. CROSSHAIR_CURSOR));

public void zoomOutO {
Polygon poly = new PolygonO;
intxy;
mScale = scaleOut * mScale;
xConst = (int)(Xcb - mScale * Xgh);
yConst = (int)(Ych + mScale * Ygb);
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for (int i=0; i< ; i++) {
switch (type[i]) {
case 1.
case 8
poly = new PolygonO;
for (int j=0; j<polyni][0][0]. points; j++) {
X = (int)(mScale * polys[i][0][0].xpoints[j] + xConst);
y = (int)(yConst - cale * poiys]i][0][0].ypoints[j]);
poly.addPoint(x,y);

)
polyn[il[0][0] = poly;
break;
case 3.
case 9.
for (int j=0; j<recli]; j++) {
for (int k=0; k<part[il[il; k++) {
poly = new PolygonO;
for (int 1=0; I<polyn[i](][k]. points; ++) {

X = (int)(mScale * polys]i][j][k].xpoints[l] + xConst);
y = (intXyConst - mScale * polys[i][j][k].ypoints[l]);

poly.addPoint(x.y);

}
polyn[i][iJ{k] = poly;

}

break;
default;
break;
} /I End switch type|.
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} /I End for loop.
repaintO;

public void fullViewO {
this.setCursor(new Cursor(Cursor.DEFAULT CURSOR));
mScale = getScaleO;
Xgh = (Xmax + Xmin) / 2,
Ygb = (Ymax +Ymin) / 2,
Xch = getcWidthO / 2,
Ycb = getcHeightO / 2,
xConst = (int)(Xch - (mScale * Xgb));
yConst = (int)(Ych + (mScale * Ygh));
nt x,y;

for (int i=0; i<n; i++) {
switch (type[i]) {
case 1.
case 8
polyn(i][0][0] = new PolygonO;
for (intj=0; j<polys[i][0][0]. points; j++) {
X = (int)(mScale * polys[i][0][0].xpoints0] + xConst);
y = (int)(yConst - mScale * polys[i][0][0].ypoints[]]);
polyn[i][0][0].addPoint(x,y);
}
break;
case 3.
case 5.
for (intj=0; j<rec[i]; j++) {
for (int k=0; k<part[iJ[j]; k++) {
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polyn(i][j][k] = new PolygonO;

for (int 1=0; I<polys[i][j][k].npoints; 1++) {
X = (int)(mScale * polys]i][j][k].xpoints[l] + xConst);
y = (int)(yConst- mScale * polysi][j][k].ypoints[l]);
polyn[i]j][k].addPoint(x,y);

}

break;
default;
break;
} 11 End switch typel],
} Il End for loop.
repaintO;

private void panUpdate(int Xdist, int Ydist) {
xConst = xConst + Xdist;
yConst = yConst + Ydist;
Xgh = (int)((Xch - xConst) / mScale);
Ygb = (int)((yConst - Ych) / mScale);

for (int i=0; i< ; i++) {

switch (typeli]) {

case 1.

case 8
poiyn[i][0][0] transiate(Xdist, Ydist);
break;

case 3

case 5.
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for (intj=0; j<recli]; j++) {
for (int k=0; k<part[i][j]; k++)
polyn[i][j][k] translate(Xdist, Ydist);
}
break;
default;
break;
} Il End switch type[],
} 1l End for loop.
repaintO;

private void zoominUpdate(int x1, int y1, int x2, int y2) {
Polygon poly;
nt x,y;
int X1 = (int)(Xgb + (xL - Xch)/mScale)
int Y1 = (int)(Ygb + (Ycb - y1)/mScale);
int X2 = (int)(Xgb + (x2 - Xch)/mScale);
int Y2 = (int)(Ygb + (Ycb - y2)/imScaie);
mScale = Math.min((double)getcHeight()/(double)(Y1-Y2)
, (double)getcWidth()/(double)(X2-X1));
Xgh = (XL +X2) /2
Ygb = (Y1 +Y2)/ 2
Xch = getcWidthO / 2,
Ycb = getcHeightO / 2,
xConst = (int)(Xch - (mScale * Xgh));
yConst = (int)(Ych + (mScale * Ygh));

1

for (int i=0; i< ; i++) {
switch (type[i]) {



case 1.
case 8
poly = new PolygonO;
for (intj=0; j<polyn[i][0][0]. points; j++) {
X = (int)(mScale * polys[i][0][0].xpoints[j] + xConst);
y = (int)(yConst - mScale * polys]i][0][0].ypoints[}]);
poly.addPoint(x,y);
}
polyn[i][0][0] = poly;
break;
case 3
case 9.
for (int j=0; j<rec[i]; j++) {
for (int k=0; k<part[i][j]; k++) {
poly = new PolygonO;
for (int 1=0; I<polyn[i][j][k].npoints; 1++) {
X = (int)(mScale * polys[i][j][k].xpoints[l] + xConst);
y = (int)(yConst - mScale * polys[i][j][k].ypoints[I]);
poly.addPoint(x.y);

}
polynfiJii(k] = poly;

}

break;
default:
break;
} 11 End switch typeQ.
} /I End for loop.
repaintO;
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private void query(int x.inty) {
intred =-1;
int prtl =0;
double dist = 10;
double XI,y1,d1,x2,y2,d2,d12;
double X3,y3,d3;
Graphics g = this.getGraphicsO;
boolean sel = false;
g.setColor(Color.white);

switch (type[qryLayer]) {
case 1.
case 8
for (int i=0;i<polyn[qryl_ayer][0][0].npoints;i++) {
xL = (double)polyn[qryLayer][0][0].xpoints[i];
yl = (double)polyn[gryLayer][0][0],ypoints[i];
dl = Math.sgrt( (x2-x)*(x1-x) + (yL-y)*(y1-y));
if (d1 < dist) {
red =i
dist = dl;
sel = true;

}
}

break;
case 3.
for (int i=0; i<rec[qryLayer]; i++) {
for (int j=0; j<part[qryLayer][i]; j++) {
if (polyn[qryLayer][i][]].getBounds().contains(x,y)==true) {
for (int k=0;k<polyn[qryLayer][i][j].npoints-1;k++) {



x1 = (double)polyn[qryLayer][i][j]-xpoints[K];
yl = (double)polyn[qryLayer][i][j].ypoints[K];
x2 = (double)polyn[qryLayer][i][]] xpoints[k+1];
y2 = (double)polyn[qryLayer][i][i].ypoints[k+1];
d12 = Math.sqrt((x1-x2)*(x1-x2) + (y1-y2)*(y1-y2));
dl = Math.sqrt((x1-x)*(x1-x) + (y1-y)*(y1-y));
d2 = Math.sqrt((x2-x)*(x2-x) + (y2-y)*(y2-y));
d3 = Math.min(d1 ,d2);
x3 = (double)(x-x1 )*(x2-x1)/d12 + (double)(y-y1)*(y2-y1)/d12;
y3 = (double)(y-y1)*(x2-x1)/d12 - (double)(x-x1)*(y2-y1)/d12;
if(0<x3 && x3<d12)
d3 = Math.abs(y3);
if (d3 < dist) {
dist = d3;
red =i
pril =j;
sel = true;
} /End If(d3<dist).
} /IEnd loop k.
} /I End If contain(x,y).
} I/End loop j.
} JIEnd loop |
break;
case 9.
for (int i=0;i<rec(qryl_ayer];i++) {
if(part[qryLayer][i] == 1) {
if (polyn[qryLayer][i][0].contains(x,y) == true) {
red =i
ptl =0;
| = rec[qryLayer];



sel =true;
}/IEnd if contains.
HIEnd If parth [ == 1
else {
inf inside = 0;

for (int j=0;j<part[qryLayer][i];j++) {
if (polyn[qryLayer][i][j].contains(x,y) == true) {

inside++;
ptl =]
} I[End if contains.
}IEnd loop |.
if (inside==1) {
red =i
| = rec[qryLayer];
sel =true;
}IEnd if inside == 1
}IEnd else part[][] <> L
}/[End loop 1.
break;
default:
break;
}IEnd switch.

if (sel==true) {
switch (type[qryLayer]) {
case 1.
case 8

g.drawString(Psym[qryLayer],polyn[qryLayer][0][0].xpoints[recl]
Jpolyn[qryLayer][0][0].ypoints[recl));

break:
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case 3.
g.drawPolyline(polyn[qryl_ayer][rec1][prtl] xpoints
olyn[qryLayer][recl ][prtl ].ypoints
Jpolyn[gryLayer][rec1][prtl].npaints);
break;
case 9.
g.drawPolygon(polyn[qryLayer][rec1][prtl]);
break;
default;
break;
WIEnd if sel=true and end switch,

if (red !=-1) {
wqry.updateText(file[gryLayer]+".dbf string.valueOf(red));
Ilwgry.searchText('bma.dbf',"3","2");
Ilwqry.showDatabase("oma.dbf);
wqry.showO;
wqry.toFrontO;

}HIEnd if

public void mouseClicked(MouseEvent e) {
if(iden==true) {
iden = false;

query(e.getX(),e.getY());
this.setCursor(new Cursor(Cursor.DEFAULT CURSOR));

public void mouseEntered(MouseEvent €) {



public void ( eExited(MouseEvent g) {
}

public void mousePressed(MouseEvent €) {
Graphics g = this.getGraphicsO;
g.setColor(Color.white);
startx = endX = e.getXO;
startY = endY = e.getYO;
if (pan==true)
g.drawiine(startx,StartY endX,endY);
else if(zoomW==true)
g.drawRect(Math.min(startX,endX), Math. min(startY, endY)
JMath.abs(startX-endX), Math.abs(startY-endY));

public void mouseReleased(MouseEvent e) {
this.setCursor(new Cursor(Cursor.DEFAULT CURSOR));
if (pan==true) {
pan = false;
int Xdist = endX - startX;
int Ydist = endY - startY;
panlipdate(Xdist,Ydist);
}
else if(zoomW==true) {
zoomW = false;
Math.min(startx,endX);
Math. min(startY, endY);

zoomInUpdate(Math.min(startx,endX), Math.min(startY,endY)
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IMath. ax(startx,endX), Math.max(startY,endY));

public void  ouseDragged(MouseEvent e) {
Graphics g = this.getGraphicsO;
g.setColor(Color.white);
g.5etXORMode(getBackgroundO);
int tempX, tempY;
tempX = endX;
tempY = endY;
endX = e.getXO;
endY = e.getYO;
if (pan==true) {
g.drawLine(startX,startY, tempX,tempY);
g.drawLine(startX,startY,endX,endY);
}

else if (zoomW==true) {

g.drawRect(Math.min(startX, tempX), Math. i (startY,tempY)
JMath.abs(tempX-startX), Math.abs(tempY-startY));

g.drawRect(Math.min(startX,endX), Math.min(startY,endY)
JMath.abs(endX-startX), Math.abs(endY-startY)):

public void  ouseMoved(MouseEvent g) {

}
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Wqry.java

class Wqry extends Frame {
Symantec.itools.awt.MultiList mList;
int row,cols;
URL url;
String httpAddress;
Datalnputstream inStream:
StringTokenizer $t;

WaryO {

[/ it Controls

setLayout(new BorderLayout(0.0));

addNotifyO;

setSize(getinsets().left+getinsets().right+324,

getinsets().top+getinsets().oottom+369);

mList = new Symantec.itools.awt.MultiList(2);
List.setBounds(getinsets().left+0,

getinsets().top+0, 324, 369);

add("Center", mList);

I Set Title of Frame

setTitle("Data Results");

void setCGI(String cgiAddress)

httpAddress = cgiAddress;
Il cgiAddress = "http://161.200.86.68/project/gisquery.dll"

void updateText(String file,string rec) {


http://161.200.86.68/project/gisquery.dll
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row =0

mList.clearO;

String querystring,line;

setTitle ("Query in" +file +" at record " + rec);

querystring = httpAddress + "?a=1&b=" + file +"&c="+ rec;

Il Set Item Name

t.setColumns(2);
String]] tempstring = new string[2];
tempString[0] = new StringC'Fields");
tempString[1] = new String("Query_Data");
mList.setHeadings(tempString);

try {
url = new URL(queryString);

BufferedReader buff = new BufferedReader(
new InputStreamReader(url.openStreamQ));
line = buff.readLineO;
st = new StringTokenizer(line,|");
while (st.hasMoreTokensO) {
mList.addTextCeli(row,0,st.nextToken());
mList.addTextCell(row,15t.nextTokenO);
mList,red raw();
[ow++;
}
buff.closeO;
Jcatch (MalformedURLException ex) {
Jcatch (IOException ex) {

}



public boolean handleEvent(Event event) {
if(event.id == Event.WINDOW_DESTROY) {
setVisible(false); //hide the Frame
return true;

}

return super.handleEvent(event);
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