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Abstract 

National Land Surveying and Mapping Center had built 

"National Land Surveying and Mapping Information Web Map 

Service System" in 2012, and officially online maintenance and 

operation (System URL http://maps.nlsc.gov.tw) on 2012 December 

7th, the browser side widely be adopted by European and U.S.A. 

countries use OSGeo(Open Source Geospatial Foundation) which 

provided OpenLayers API(a program library), the server-side develops 

an exclusive service system, and publish web Map API (embedded 

in web pages dynamic map) , and the other to conform to open Data 

trends, and provides map data in possession of the full liberalization 

in line with OGC standards WMS ( network map ), WMTS (Maps 

Tile) service , the users do not need to apply for interfacing to free 

use. Provide a common platform and unified standards of map data, 

for the relevant application systems integration, deployment and 

reduce repetitive data application system complexity. The main 

information system and Maps Tile data build the system with the 

Maps Tile in GSN (IDC) to up to 24 hours of online service goals. 

The case against the "system services monitoring and analysis", 

"common platform to showcase", "cadastral map data framing and 

staging on the bit processing platform" functional expansion of three 

subsystems , including the home page revision build for users and 

more pro operation of the interface , combined with the results of 

land surveying and mapping center GEE 3D nesting application , 

monitoring and analysis management mechanism to expand and 

build reports for bit processing platform and version control 

permissions set up cadastral maps produced brick home technology 
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and other functions to enhance development . At the same time , 

build " maintain geographic map tiles and WMS Publishing Suite " 

authorized to provide other agencies or enterprises , the application 

of the system of high-performance core map service , publish kit 

OGC WMS, WMTS services . With the case of the extension , once 

again enhance the system functionality to optimize and maximize 

efficiency . 

 

Keywords: Land Surveying and Mapping Maps OpenLayers  

Web Map API WMS WMTS 
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-
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OSGeo(Open Source Geospatial Foundation)

OpenLayers Web 

Map API OGC(Open Geospatial 

Consortium) WMS Web Map Service WMTS Web Map 

Tile Service
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LOG
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LOG  
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ŤWMTS KVP RESTful  
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Ť  

SDI Spatial data infrastructure

Open GIS
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Web Services XML

GML
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OpenLayers Web Map API
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Ť  

:

(OGC)  OSGeo  OpenLayers  

ŤOGC 

(Open Geospatial Consortium

OGC) 1994

(Geospatial Service) (Location Based Service)

 OGC 

OGC Open GIS 

 

1.  
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3.  

Open GIS

Open GIS

 (OGC 1996)

OGC
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OGC

(Web Service) OGC 

/ 2- 1  

 

 

http://en.wikipedia.org/wiki/Open_Geospatial_Consortium 

2- 1  OGC /  

 

 

 

ŤOSGeo 

Open Source Geospatial Foundation OSGeo

Open Source

geospatial location-aware

http://www.osgeo.org/ The Open PlanningProject TOPP
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OpenGeo

PostGIS/PostgreSQL GeoServer

GeoWebCache OpenLayers GeoExt

The OpenGeo Architecture

http://opengeo.org/

( 2- 2 )

OGC

 

 

http://opengeo.org/publications/opengeo-architecture/ 

2- 2  
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ŤOpenLayers 

OpenLayers WebGIS JavaScript

OpenLayers OpenGIS WMS

WFS OGC 

OpenLayers 

OpenLayers OpenLayers

WMS Google Maps Yahoo! Map Microsoft 

Virtual Earth

OpenLayers  

OpenLayers 

Zoom In Zoom 

Out Pan
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OpenLayers 

OpenLayers WPS 

OpenLayers Ajax  

ŤOpenLayer API  

OpenLayer API  class OpenLayers.Map 

 Map 

(Base Layer)

(Overlays)
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( GIF PNG )

OpenLayer API 

OpenLayer 

 

Ť OGC WMTS(Web Map Tile Service) 

OGC OpenGIS Web Map Tile Service Implementation 

Standard OSGeo WMS_C TMS Google

TMS

4

( OGC WMTS )

WMS WMS GetCapabilities

XML GetMap

WMTS GetCapabilities XML

GetTile  
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2- 3  WMTS  

 

101 9

( )

OGC WMTS

EPSG 3857 EPSG 3857 Web Mercator 

Auxiliary Sphere

Web Mercator
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Google Maps 

 

r 6378137

2*PI*r X -20037508.342787~20037508.342787

Y

EPSG:3857 X: -20037508.342787 Y: 

20037508.342787

EPSG:3857 (-180,-85.05112877980659) (180, 

85.05112877980659) Ground 

Resolution [cos( * PI/180)*2*PI* ] 

/(256*2 ^ level) *

/0.0254 (standardized rendering pixel size) 90dpi

0.28mm  

OGC WMTS Google Maps EPSG 3857

90dpi
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2- 1  WMTS  

 

OGC OpenGIS Web Map Tile Service Implementation 

Standard  

EPSG:3857 90 dpi

96 dpi 96 dpi

LCD

90dpi

96dpi

Level Level
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EPSG:3857 96dpi 256*256

(Resolution) (Scale) 2- 2  

2- 2  WMTS  

Level Scale  Resolution(m) 

0 591657527.591555 156543.033928

1 295828763.795777 78271.5169639999

2 147914381.897889 39135.7584820001

3 73957190.948944 19567.8792409999

4 36978595.474472 9783.93962049996

5 18489297.737236 4891.96981024998

6 9244648.868618 2445.98490512499

7 4622324.434309 1222.99245256249

8 2311162.217155 611.49622628138

9 1155581.108577 305.748113140558

10 577790.554289 152.874056570411

11 288895.277144 76.4370282850732

12 144447.638572 38.2185141425366

13 72223.819286 19.1092570712683

14 36111.909643 9.55462853563415

15 18055.954822 4.77731426794937

16 9027.977411 2.38865713397468

17 4513.988705 1.19432856685505

18 2256.994353 0.597164283559817

19 1128.497176 0.298582141647617

(http://basemap.nationalmap.gov/arcgis/rest/services)  

 



 

29 

 

EPSG:3857 0 (Level) 1 256*256

19 0.3

OGC 90dpi MapServer 96dpi

Level
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Java Script
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2- 4  
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ŤJava  

Java

Java

 

  

  Web  Web 

HTML 

 

  Java 

 

 Android

 

ŤJSP/Servlet/Application 

Java Java API

Java Web 

Map API  

ŤJava  

Sun Microsystems, Inc.

Java

(Object-oriented)

Java
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Java Java

Java  

ŤJSP 

JSP(JavaServer Pages ) Sun Microsystems

HTML XML Web

JSP Java JSP

Java

HTTP JSP Web

Web

Web

 

ŤServlet 

Servlet Java Web

 eb ttp 

Reauest Web

Web

WMS-C/WMS

Java Script

( AJAX )  

ŤTomcat  

Tomcat Apache Jakarta

Servlet Sun Microsystems

Servlet JavaServer Page JSP
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Web Tomcat

Tomcat Tomcat Jasper

JSP Servlet  

 

Ť  

Ť  

Apache 2001

Lucene(http://lucene.apache.org)

Java Lucene

 

Lucene (Analyzer)

(Word Segment)

 

Oracle SQL Server DB2...

SQL LIKE

LIKE

Lucene

I/O 

Lucene

 

Lucene andardAnalyzer

(si-gram)
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andardAnalyzer

 

Lucene

CJKAnalyzer

(bigram)

65 26

14

6 65 5 2 26 6

65 26  

65 26

10

2- 5  
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2- 5  

 

AutoComplete

2- 6 1

6

2- 6 2

25

102

( )
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2- 6  

Lucene HTML PDF

Lucene

...

ShapeFiles

.DBF

 

Ť  

100 98%
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Lucene

AutoComplete

SQL

 

 

AutoComplete Cache

Lucene

300 Cache 6

Cache

Lucene

2- 3  
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2- 3  

  
  

 DISTRICT SHP + DBF 3
+ 2  

 VILLAGE SHP + DBF 3
+ 2  

 SECTION SHP + DBF + EA0474

 LANDMARK SHP + DBF PID  

 ADDRESS SHP + DBF  

 CROSSROAD   
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101 5

GSN IDC

1  (Master Server)

3  3 (Maps Server1 Maps Server2 Maps Server3)

1 (Maps Server3)

1 (Control Server)

102

(DMap Server)

Web Service

 3- 1  
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 3- 1  

104 Oracle 9i

Oracle 9i 102

(NDCMAPS Server)

104  3- 2 : 



 

41 

 

 
 

 3- 2 104  

 

Ť  

Ť  
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 3- 1  

  
 

Master 
Server 

 

1. 
Domain Name  

2. Load Balancing
Maps Server 

5
 

 

Maps 
Server 

 

1. 
 

2. 
Master Server  

3. 
Control Server  

4. Maps Server Maps Server3
 Master Server Control Server
 

Control 
Server 

 

1. IP
 

2. IP
Maps Server  

3. Maps Server Log Data
 

4. WMS WMTS(WMS Tile Caching)
( Excel ) 

5. 
IP  

LandMap 

 

1.  
2. UI  
3.   
4.  
5. IP IO Port  

 

NDCMAPS 
Server   

 

1. 
 

2. 

WMTS WMS WFS KML API
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5.  
6.  
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8.  
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10.  

DMap 
Server 

 

1.  
2.  
3.  
4.  
5.  
6. LOG 
7.  

PC1 
 

 

1.  
2. DXF  
3. TWD97  
4.  
5.  DXF SHP KML 
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1.  
2. DXF  
3.  
4.  DXF SHP KML 
5.  Oracle  

 
 

1. Oracle 10g RAC1 , Oracle 10g 
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2.  DATLAND  
3. RALID  
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Ť  

Ť ( ) 

: 

( ) WMTS :

4~8 1

 3- 2  

 3- 2  

   

 SHELTERS 911 

1/100000  B100000 10M 

1/25000  B25000 25K 

1/50000  B50000 50K 

( ) EMAP6 A00 

 EMAP2 A02 

( ) EMAP0 A03 

( ) EMAP5 A05 

 EMAP A05 

EN( ) EMAP7 A07 

EN EMAP8 A08 

1/5000  B5000 B01 

 LUIMAP C00 

( ) PHOTO2 E02 

 ROAD G00 

 URBAN H00 

 nURBAN H01 
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1/5000  MB5000 M05 

 PARK P01 

 WILDLIFE P02 

 INDUSTRY P03 

 WATER P05 

 LANDFILL P06 

 MUDSLIDE P07 

 HIGHWAY2 P09 

 LANDSECT S01 

 SCHOOL S02 

 Village V01 

 

Ť  

( ) (WMTS WMS Static Maps ) 

1. Maps Server  /LOG/ / /

6 2 :01 Maps Server1 21

DMap Server  

2. C+ .LOG  C1011001.LOG 

C20130101.LOG 

ADDR

.REQ  

3. .LOG .REQ

(Append)  

4. WMTS WMS Static Maps

Session
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3- 1  

    

TIME (HHMMSSSS)  4

IP    24

IP_REAL x-forwarded-for IP

IP Proxy 

 24

HEADER1 User-Agent (0-99)  1

HEADER2 User-Agent (0-99)  1

HEADER3 2 bit (

Q) 4  

0: 1:  

3 bit (

L) 8  

0: 1:  

3 bit  

 1

ADDR_REQ .REQ  4

ADDR_SEC Session .LOG  4

RESULT / /0  1

 

 byte=1, short=2, long=4 

64

 

( ) (WMTS WMS Static Maps ) 

1. WMTS WMS Static Maps

= DAY+SERVER+SEQ

IP  
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3- 2  

    

DAY (1-31)   2

SERVER :01 Maps Server1 21

DMap Server  

  2

SEQ ADDR_SEC

 (SESSION,LAYER,LEVEL)

 

  8

TIME (HHMM)   4

IP    24

IP_REAL x-forwarded-for IP

IP Proxy 

 24

HEADER1 (0-99) USER_OS.TXT

 

 2

HEADER2 (0-99) 

USER_BROWSER.TXT  

 2

HEADER3   2

HOSTID HTTP referer Domain   6

PAGEID HTTP referer Page   3

LAYER 

 

 8

XMIN ( 6 )  10

YMIN ( 6 )  9

XMAX ( 6 )  10
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YMAX ( 6 )  9

WIDTH   4

HEIGHT   4

NUM WMTS    5

FLOW KB   6

 0.25KB 

 

3- 3  

    

HOSTID    6

HOST HTTP referer Domain   64

 0.15KB 1~5  

 

3- 4  

    

HOSTID    6

PAGEID    3

PAGE HTTP referer Page   256

 0.4KB 1~10

5~20  
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1. Maps Server .LOG .REQ

.LOG ADDR

 

2.   

.TXT XML  

3. Control Server  Derby 

IP  

4. Control Server Maps Server

Object 

serializable  
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3- 5  

    

Control 

Server 

MAPSCONF  

(XML) 

Control 

Server 

O09  

(CFG) 

Control 

Server 

O09DB Control Server

 Derby 

 

(Derby) 
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Control 

Server 

SULIST WMTS (

 

ip*+  

(wms/TILE/refer)(char2)+

*+

(char20) 

(Derby) 

Control 

Server 

WHITE IP (  

ip*+  (wms)(char2)+

*+

(char20)+

(char20) 

(Derby) 

Control 

Server 

BLACK IP  (  

ip*+  

(wms/TILE/refer)(char2)+

(char20)+

(yyyyMMddhhmi)(char12

)*+

(yyyyMMddhhmi)*(char1

2) 

(Derby) 

Control 

Server 

CONTROLPARAM  

(Derby) 

Control 

Server 

REFERGROUP *+ (

X

)+ +  

(Derby) 

Control 

Server 

REFERLIST *+

*+ +

(yyyyMMddhhmi)*+

(yyyyMMddhhmi)* 

(Derby) 
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Control 

Server 

WMSGROUP *+ (

X

)+ +  

(Derby) 

Control 

Server 

TILEGROUP *+ (

X

)+ +  

(Derby) 

Maps1

Maps2

Maps3 

C+ .LOG C+

.REQ 

 

 (LOG REQ)

Maps1

Maps2

Maps3 

MAPSSERVER Maps Server

 (CFG) 

Maps1

Maps2

Maps3 

USER_OS (0-99) 

(TXT) 

Maps1

Maps2

Maps3 

USER_BROWSER (0-99)  

(TXT) 

Maps1

Maps2

Maps3 

seq

Control Server

 

control 

obj

seq  

(.obj) 

Maps1

Maps2

Maps3 

O09  

(TXT) 
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Ť  

HTTP Header 

IP 

HTTP Header 

 

IP 

IP 

 

 WMS WMTS Web Map API Web Map 

API ( )

(Static Maps) WMTS

30

WMTS WMS Web Map API

(

)  3- 3 : 
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 3- 3  

 

Ť WMS 

( ) WMS  

(  3- 3 ) 2013/6/13

WMS

WMS

WMS 3- 6 : 
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        3- 6 WMS  

  

1 URL Port 80(HTTP) 443(HTTPS)

2 
Master Server AJP

1 Maps Server Tomcat  

3 

1.Maps Server IP

 

2. 4  

3. (APPEND)

 

4. Session Session Control Server

IP  

5. IP  

6. HEADER1 Session Session

Control Server Derby

; HEADER1

Control Server Derby  

4 Maps Server AJP

5 Master Server  

6 

1.Control Server IP

 

2.  Maps Server IP

 

3.  

7 

1. Control Server IP

Maps Server e-mail

 

2. IP  DUMP

Control 

Server  

3. UI IP IP
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8 

1.Maps Server Control Server

 

2. Control Server Maps Server

IP IP  

3. Maps Server IP

Control Server

 

4. 3 Control Server

 

 

( ) WMS  

WMS URL   

http://maps.nlsc.gov.tw/S_Maps/wms?VERSION=1.1.1&REQUEST=Get

Map&SRS=EPSG:4326&WIDTH=512&HEIGHT=512&LAYERS=EMAP&S

TYLES=default&TRANSPARENT=TRUE&FORMAT=image/png&BBOX=8

0.99425597848835,-2.308693311551937,158.6048742151281,36.7018157288

5632 
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3- 7 WMS  

  

SERVICE WMS ( ) 

REQUEST GetCapabilities ( Server ) 

GetMap> > > ( GetCapabilities

) 

GetFeatureInfo( ) 

VERSION 1.1.1 or 1.3.0 ( ) 

LAYERS (4-8)

 

TRANSPARENT  (true ) 

FORMAT image/png (   jpg, 

png, gif) 

SRS EPSG:4326 

BBOX  

WIDTH  

HEIGHT  

ŤWMTS 

( ) WMTS  

(  3- 3 )

WMTS

(Client)

(

)

3- 8 : 
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3- 8 WMTS  

  

1 URL Port 80(HTTP) 443(HTTPS)  

2 

Master Server AJP
1 Maps Server Tomcat  

AJP :  Tomcat 
Apache Jserv Protocol (AJP)  HTTP  
Tomcat  HTTP 
Tomcat  Tomcat 

 AJP  Web  Apache HTTP 
Server Proxy  

: http://publib.boulder.ibm.com/wasce/V1.0.1/zh_TW/Tasks/Tomcat/Ajp.html IBM

3 

1.Maps Server IP
 

2.  
3. (APPEND)
4. Session Control Server IP

 
5. Session Layer  Level
6. Session Session

Control Server Derby  

4 Maps Server AJP

5 Master Server  

6 

1.Control Server IP
2.  Maps Server IP

 
3.  
4.  

7 

1. Control Server IP
Maps Server

e-mail  
2. IP  DUMP

Control 
Server  

3. UI IP IP
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8 

1.Maps Server Control Server
 

2. Control Server Maps Server
IP IP  

3. Maps Server IP
Control Server  

4. 3 Control Server
 

 

( ) WMTS  

WMTS  URL  

http://maps.nlsc.gov.tw/S_P09_Maps/wmts?SERVICE=WMTS&REQUE

ST=GetTile&VERSION=1.0.0&LAYER=EMAP&STYLE=_null&TILEMAT

RIXSET=EPSG%3A3857&TILEMATRIX=EPSG%3A3857%3A13&TILERO

W=3534&TILECOL=6838&FORMAT=image%2Fpng  
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3- 9 WMTS  

  

SERVICE WMTS ( ) 

REQUEST GetCapabilities 
GetTile 

VERSION 1.0.0 ( ) 

LAYERS (4-8)
 

STYLE  

TILEMATRIXSET  

TILEMATRIX  

TILEROW   

TILECOL  

FORMAT image/png (  
jpeg, png,tiff) 
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Ť  

ŤGSN IDC  

Ť  

Process Server

Control Server  

Master Server  
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╩╣░█▒█╦▓Ť╗╩▄╤█▲▒Ť╓╥░▬╥░Ťφσσ↑

┘╒─

╔█▀╣╡▓

┬╡▌▒╓╥░▬╥░╖┬

⌠█▄▓░█╬Ť╓╥░▬╥░
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