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Design and Implementation of Spatiotemporal
Query Processing Systems

Seonglong Lee' - DongHo Kim'' - KeunHo Ryu''

ABSTRACT

The spatiotemporal databases support a historical informations as well as spatial managements for various kinds of
objects in the real world, and can be efficiently used in many applications such as geographic information system, urban
plan system, car navigation system. However it is difficult to represent efficiently historical operations with conventional
database query language for spatial objects. In terms of cost for query processing, it also degenerates performance of
query processing because of syntactic limitations which is innate in conventional query representation. So in this paper,
we introduce a new query language, entitled as STQL, which has been extended on the basis of the most popular
relational database query language SQL. And we implement as well as evaluate a spatiotemporal query processing
system that get a query written by STQL and then process it in a main memory,
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DMLStmt = SelectStmt | InsertStmt |
DeleteStmt | UpdateStmt;

DMLStmt =>  syn_fromClause @ FromClauseORvoid,
syn_validClause : ValidClauseORvoid,
syn_whereClause :  WhereClauseORvoid,
syn_whenClause : WhenClauseORvoid;

FromClauseORvoid =  FromClause b void;

FromClause =>  syn_tables Seq Of TableList;

ValidClauseORvoid = ValidClause | void:

ValidClause =>  syn_validExpr TemporalExpr;

WhereClauseORvoid = WhereClause | void;

WhereClause =>  syn_whereExpr WhereExpr;

WhenClauseORvoid =  WhenClause | void;

WhenClause =>  syn_whenExpr TemporalExpr;
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Structure Database From Schema Is

Database => syn_transNumber : Integer;

Table => syn_states Seq Of State;

State => syn_tuples Seq Of Tuple,
syn_transNumber : Integer;

Tuple => syn_attrValues Seq Of AttrValue,
syn_start Integer,
syn_stop Integer;

AtrValue => syn_attrPtr Attribute,
syn_represType RepresType,
syn_validPeriods Seq Of Period;

RepresType = Replnteger | RepShort |
Replong | RepFloat |
RepDouble | RepString |
RepBoolean | RepPoint |
RepLine [ RepLines |
RepTriangle | RepRectangle |
RepCircle | RepPolygon;
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Roots => syn_tables : Seq Of Existing;
Existing => syn_where . Location,
syn_description  : Table,
syn_descendents : Set Of Descendentinfo;
Node == DisplayNode | NonterminalNode;
Node => syn_nodeld . Integer,
syn_leftlnputArc  ©  Descendentlnfo;
NonterminalNode = UnaryNode | BinaryNode;
NontermmaJNode => syn_descendents @ Set Of DescendentInfo;
UnaryNode = SelectNode | TemporalNode |
SpatialNode | ProjectNode |
StoreNode | ValidNode;
SelectNode => syn_whereExpr : WhereExpr;
TemporalNode  => syn_domainPrs @ Seq Of DomainPtr,
syn_temporalExpr :© TemporalExpr;
ValidNode => syn_domainPtrs @ Seq Of DomainPtr,
syn_temporalExpr © TemporalExpr;
ProjectNode => syn_targetelements: Seq Of TargetElem,
syn_allTargetRef : Boolean;
DisplayNode => syn_attributes : Seq Of AttributeRef;
StoreNode => syn_addToDB ' Boolean,
syn_targetTable @ TableRef;
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Command ==  Initialize | Propagate | Update;

Command = syn_relationRef Table;

Initialize =>;

Propagate  =>;

Update = syn_updateSpec Seq Of TuplePair;

TuplePair = syn_beforelmage Tuple,
syn_afterlmage Tuple;

Node =>  syn_leftTransFunc TransFunction,
syn_leftTuples Seq Of Tuple;

BinaryNode =>  syn_rightTransFunc : TransFunction,
syn_rightTuples Seq Of Tuple;

DisplayNode =>  syn_displayTuples Seq Of DisplayTuple,
syn_displayFile FilePtr;
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STQP_CodeGenerator()

Input : Statement, Roots of tree, Node identifier, Tuple variables
Output * Execution tree

£

Extract tuple variables from input statement;
Count a number of tuple variable;
if (total number of tuple equal to 1) {
Build Existing Node and then attach it to tree as a root;
Build Select_Node and then attach it to Existing_Node as a child;

else {
Build Cartesian_Subtree and then attach it to tree as a root;
Build Select_Node and then attach it to Existing Node as a child;
}
Build Temporal_Node and then attach it to Select_Node as a child;
Build Valid_Node and then attach it to Temporal_Node as a child;
Build Project_Node and then attach it to Valid Node as a child;

if {type of input statement is equal to Select statement)

Build Display_Node and then attach it to Project_Node as a child;
else

Build Store_Node and then attach it to Project_Node as a child;
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