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ABSTRACT

A spatial index is necessary to support an efficient search in a geographical information system (GIS) that is
important in these days In this paper, we design and implement a geographical data manager, called GOOD
(Geo-Object Oriented Data Manager) 2.0, by extending GOOD 10 with a spatial index processing module. That is,
R-tree and Rx-tree are used as a spatial index in this paper to make an efficient search possible. In addition, this
paper conducts a performance evaluation to measure the improvement in search efficiency and analyzes the results
of the performance evaluation. When the performance evaluation is carried out, we consider various environment
factors to allow an GIS administrator to use the results as a basic data in selecting an aporopriate spatial index.
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int Ginttigize(int arge, char =argvll);
int GClose(:
int GGetDomainList{GDOMAINLIST =dliist);
int GOpenDomain{GDOMAINDATA +domaindata);
int GlinsertClass(GCLASSDATA classdatal;
int GUpdateClass(GCLASSDATA +classdatal;
int GDeleteClass(GCLASSDATA +dlassdata);
int GSearchClassiGCLASSDATA sciassdata, GCLASSDEF »cdet, int *offset, int +ound);
int GGetClassList(GCLASSLIST =iist);
int GinsertAtiribute(GCLASSDATA «lassdata, GATTRDATA =atirdata);
int GUpdateAttribute{GCLASSDATA classdala, GATTRDATA +afirdata);
int GDeleteAttribute{GCLASSDATA +classdata, GATTRDATA satirdata);
int GGetAttributeList{ GOLASSDATA *classdata, GATTRUST ~alist);
int GCreateObject{ GOLASSDATA +classdata, char =objeciname, GOBJECTDATA ~objectdata);
int GDeleteObiect{GCLASSDATA ~classdata, GOBJECTDATA objectdata);
int GGetClassObjectList{GCLASSDATA *classdaia, GOBJECTLIST «olist);
int GGetObjectAttribute(GCLASSDATA +dlassdata, GOBJECTDATA objecidata, GATTRDATA =attrdata, char =data);
int GSetObjectAtiribute{GCLASSDATA +classdata, GOBJECTDATA +objectdata, GATTRDATA attrdata, char *data);
int GGetAspatialQueryObiedListGCLASSUST clist, GOBJECTLIST «in_olist, GATTRDATA +aftrdata,
GASPATIALOP operatort, char *datal, GASPATIALOP operator2, char *data2,
GOBJECTLIST =out_olist);
int GGetPointQueryObjectList{GCLASSLIST +clist, int x, int y, GOBJECTLISST =olist);
int GGetRegionQueryObjeciList{ GCLASSLIST «clist, int X1, int y1, int X2, int y2, GOBJECTLIST =olist);
int GGetFurthestObjectList{GOBJECTDATA +objecidata, GCLASSLIST «clist, GOBJECTLIST *in_olist,
GOBJECTLIST mout_olist);
int GGeiClosestObjectList{GOBJECTDATA ~objectdata, GCLASSLIST *clist, GOBJECTLIST #in_oiist,
GOBJECTLIST =out_olist);
int GGetContainObjectList{ GOBJECTDATA *objectdata, GCLASSLIST =clist, GOBJECTLIST +in_oist,
GOBJECTUIST =out_olist);
int GGetinciudedObjectList{GOBJECTDATA objectdata, GCLASSLIST «dlist, GOBJECTLIST «in_ofist,
GOBJECTLIST =out_ofist);
int GGetintersectOblectListGOBJECTDATA objecidata, GCLASSLIST »dlist, GOBJECTLIST #in_olist,
GOBJECTLIST +out_olist);
int GGetAdiacentObjectlist{ GOBIECTDATA »objectdata, GCLASSLIST +clist, GOBJECTLIST +in_olist,
GOBJECTLIST =out_oiist);
int GGetRangeObiectList(GOBJECTDATA ~objectdata, long range, GCLASSLIST »dlist, GOBJECTLIST «in_olist,
GOBJECTLIST wout_olist);
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int GiGetMap(Display *display, GC gc, int sizex, int sizey, Drawable pixmap);

int GiCetMapHeader(GWAPHEADER *header);

int GiGetMapSizeXY(int #sizex, int *sizey);

int GiDrawObject(GOBJECTDATA *odata, Display *display, GC gc, Drawable pixmap);

int GiDrawObjectList(GOBJECTLIST #dlist, Display *display, GC g¢, Drawable pixmap);

int GiGetViewMap(GALASSDATA #classdata, GOBJECTUST *list, GATTRDATA #attrdata, int order,
Display display, GC gc, int red, int green, int blue, Drawable pixmap);

int GiSetZoomFactor(float zoomx, float zoomy);

int GiGetZoorFactor(float *zoomx, float *z0omy);
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int CeSaveMap(char *filename, Display *display, GC g¢, GOBJECTUST =olist, Drawable pixmap);
int Gel.oadViap(char *filename, char load_option, Display *display, GC gg,
GOBJECTUST =*in__dlist, Drawable in__pixmap,
GOBJECTUIST =#out__olist, Drawable out__pixmap);
int GeTOMSZPS__nit(char #psfilename, FILE *#psfp);
int CeTOMSZPS_Kind1 (int areacode, int tablenum, ALE #psfp);
int CeTOMSPS_ Kind2(int areacode, int tablenum, ALE #psfp);
int GeTOMSPS_Kind3(int areacode, int tablenum, ALE #*psfp);
int GeTOMSZPS__Kind4(int areacode, int tablenum, ALE *psfp);
int GeTOMS2PS_Kinda(int areacode, int tablenum, ALE *psfp);
int GeTOMSPS_ Close(FILE #psfp);
it GemportPS{char *innare);
int GemportPCX(char #*inname);
int GeExportPS(char *outrame, int starty, int starty, int sizex, int sizey, GOBJECTLIST #olist, Drawable pixmap);
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