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Fig 5 Relational database siorage model of smple features
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class QM essage

, { intm_ OndTypeg //
intm_ ErrorCode;, //
intm_ Thameld, //
intm_ DataType, //

1 , intm_ Continue; //
, intm_ Counts //
( DBEv) CPtArraym_ Data;, //

wid Decode (BYTE * pBuffer); /
woid Encode (BYTE * pBuffer); /

1

Tab.1 Canmon messages of network transpor tation protocol for theD igital South Chiha Sea systam

(OmdType) (OmdType)

CLIENT_ LOGN

CLIENT_ LOGOUT

SERVER_ LOGN
SERVER_ LOGOUT

CLIENT _ DATABASE _ PA-

SERVER_ DATABASE_ PARAM

RAM
CLIENT_ OPEN_ DATABASE SERVER_ OPEN_ DATABASE

CLIENT_ OBJ_ COUNT SERVER_ OBJ_ COUNT

CLIENT_WHOLE_ OBJ SERVER_ WHOLE_ OBJ

CLIENT_ATTR_ OBJD_ OBJ SERVER_ ATTR_ OBJD_ OBJ
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Fig. 6 Client systam of the Digital South China Sea for 3D rendering
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Design and Implementation of Geo-relational DatabaseM odel and Tran spor t
Protocol for theD igital South China Sea

MA Jingong, XU Shoucheng, ZHU Dakui, HUANG Xingyuan
(D eparment of Coastal Ocean Sciences School of Geography and Oceanography, Nanjing University, Nanjing 210093, China)

Absdtract: Digital Earth now is becoming one of the leading technologies in the Internet GIS research and develop-
ment In thisarea, there are canmonly o of the key techniques that aDigital Earth softvare systan’ s develop-
ment process should deal with: one is the great anount of gatial data should be properly organized and siored in
atial databases, and the other is the Patial data should be effectively trangorted on netwvorks such as Internet
and/or Intranet By the implementation of theDigital South China Sea (DSCS) systam, thispagper discusses sver-
al technical methods that can mainly be used for independently design and development of geo-relational database
models and trangoort procolson account of conceming the nation's information security issues The resultingmod-
eling olutions for the DSCS are: Firstly, the object-oriented ORM surce model is adopted as a nev Patial data-
base data conceptual modeling technique Secondly, the logical model of the gatial database is built by using the
D EF1X model which ismore effective in sanantic description And thirdly, the siorage model of the gatial data-
base is based on relational database Besides, the atial data trangort protocol is designed and implemented u-
sing the asynchronous unblock scket method together with the multithreading method in C ++ progranming, and
directly on the basisof the TCP/ IP protocol It isproved by testing the DSCS systan on neworks that these tech-
nologies can make the Patial data efficiently and safely exchange between the three-dmensional rendering client
gystan and the atial data server systan that are a necessity for aDigital Earth The DSCS al© supportsmost of
the functions and manipulationswhich are smilar o the Google Earth, e g the database sbrage of fatial data
auch aspoints, curves, polygons and images, data streaming and progressive trangortation etc  For the fully pos
esxd proprietary intellectual property right to the database model and the trangort protocol, the DSCS can im-
prove the development of China’s national Digital Earth systen and provide more safety guarantee o the mportant
$atial data of the nation when trangorting on the Intemet

Key words Intemet GIS 9atial database; geo-relational database model; trangport protocol; D igital South Chi-
na Sea



