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Abstract In this paper, route skyline query processing problem is studied over multidimensional cost graphs.
Route skyline problem is to extract the totality of routes between specified start/goal nodes, that minimize given
linear cost function with non-negative coefficients. Route skyline problem requires route search on the given graph
in order to derive skyline candidates, while data set are explicitly given beforehand in skyline problems for multi-
dimensional data points. Here the authors propose a two-stage algorithm of preprocessing and search processing
to extract route skyline candidates, utilizing the fact that arbitrary partial routes of skyline are also skyline. We
use spatial tessellation of the target graph, and generate route skyline in a bottom-up fashion, by combining route
skyline candidates in partitioned regions. Numerical simulations for digital road maps are also provided to verify

the efficiency of the proposed algorithm quantitatively and to compare it with ARSC in Kriegel et al [7].
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Class Node Class Boundary[Class Route Algorithm 1: Exploration in the v area

Int nodelD; Int boundaryID; Int routelD; Input: arrayList(Boundary)boundaryList

Int motherID; Int nodeRight; Int srcNode; : For (i=0; i<partRoute.size(); i++ N

:;t :;'IOD;X v :"t nloﬂe'aeft’; D: :"t gSt'_\lOde; Route route2 = (Route)route.clone();

ouble A Y. nt rightMotherlD; nt flag; route2.setCost(partRoute.get(i).getCost1(),...);

arrayList(Route) partRoute; | Int leftMotherID; Double costl,....5 route2.insertNode(partRoute.get(i).zetNodel ist);

arrayList(Route) route Temp;| Double costl1,....5 arrayList(Int) nodelList; ) . . - g ’
For ( j=0; j<boundaryList.size(); j++ ){
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If (route2.dstNode == boundaryL.ist.get(j).nodeRightO){
route2.setCost(boundaryList.get(j).getCost10),...);
route2.insertNode(boundaryList.get(j).nodelLeft);
route2.setflag(); } } }

CONOIOAWON =

Algorithm 2—1: Exploration in intermediate areas

Input: arrayList(Boundary)boundaryList, Route route
1: For ( i=0; i<boundaryList.size(); i++ ){
2: If ( route.dstNode == boundaryList.get(i).nodeRightO){
3: If ( route.dstNode.MotherID =
boundaryList.get(i).leftMotherIDO){
4: Route route2 = (Route)route.clone();
5: route2.setCost(boundaryList.get(i).getCost1(),...);
6: If ( route2.dstNode.routeTemp.size() '=0 &&
route2.dstNode '= goalnode X
// Halt condition exploration III
} If ( route2’s not dominated ){
route2.insertNode(boundaryList.get(i).nodelLeft());
route2.setflag(); } 1 11}
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Algorithm 2—2: Exploration in intermediate areas

Algorithm 3: Termination condition in exploration I

Input: arrayList(Route)partRSList, Route route
1: For ( i=0; i<partRSList.size(); i++ ){
2: If ( route.dstNode == partRSList.get(i).srcNodeO){
3: Route route2 = (Route)route.clone();
4: route2.setCost(partRSList.get(i).getCost1(),---);
5: route2.insertNode(partRSList.get(i).getNodeList);
6 If ( route2.dstNode.route Temp.size() '=0 &&
route2.dstNode '= goalnode )
// Halt condition exploration III
} If ( route2.dstNode == goalnode ){ continue; }
If ( route2’s not dominated ){
// Algorithm 2—1
11}
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Input: arrayList(Route) sroute, Route route

1: If ( route.dstNode == goalnode 1

2: If ( sroute.isEmpty() ){ sroute.add( route );

3: JElse{ For (i=0; i<sroute.size(); i++ ){

4: dominanceCheck ( route, sroute.get(i) ); 111

Algorithm 4: Termination condition in exploration II

Input: arrayList(Route) sroute, Route route

1: If ( route.dstNode '= goalnode )}

2: If (! sroute.isEmpty() )X For ( i=0; i<sroute.size();
3: dominanceCheck ( route, sroute.get(i) ); } 11}

i++ )

Algorithm 5: Termination condition in exploration III

Input: arrayList(Route) sroute, Route route
1: If ( route.dstNode.routeTemp.size() '=0 &&
route.dstNode '= goalnode ){
2: For (i=0; i<route.dstNode.routeTemp.size(); i++ ){
3: dominanceCheck ( route,
route.dstNode.routeTemp.get(i) ); }}
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