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Abstract

To handling the extreme situation that must manage positional information of a very large
volume, at least millions of moving objects. A cluster—based scalable distributed computing
system architecture, called the GALIS which consists of multiple data processors, each
dedicated to keeping records relevant to a different geographical zone and a different time
zone, was proposed.

In this paper, we proposed a valid time management and time—zone shifting scheme,
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which are essential in realizing the long—term location data subsystem of GALIS, but missed

in our previous prototype development. We explain how to manage valid time of moving
objects to avoid ambiguity of location information. We also describe time—zone shifting
algorithm with three variations, such as Real Time — Time Zone Shifting, Batch — Time Zone
Shifting, Table Partitioned Batch — Time Zone Shifting.

Through experiments related with query processing time and CPU utilization, we show the

efficiency of the proposed time—zone shifting schemes.
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Set_MMC_flag(c_location report)
// MMC_flag (Macro Cell Change flag) :
// set true when the moving object moves out of
7/ the previous macro cell
// MO : a moving object .
// c_location_report : current location report for MO
// p_location_report : previous location report for MO
begin
for (each c_location_report) do
If (c_location_report.macro_cell !=p_location_report.macro_cell)
then
Set c_location_report MMC_flag is true;
endif
end for
end

(18 5> Set_MMC_Flag S|AZE (LDP master)
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SvM_storeIndex(c_location_report, MCC_flag)

// MO: a moving object

// ¢_location_report : current location report for MO
// p_location_report : previous location report for MO
// MCC_flag (Macro Cell Change flag) :

// set true when the moving object movies out of
// the previous macro cell

// PL_heap : heap storing previous location reports temporarily

/ for moving objects belonging to the macro—cell
// covered by the LDP node
begin

if (MCC _flag is true) then
// the macrocell of MO was changed
if (OID is found in the PL_heap) then
// MO left this node
add end_time to the entry for MO in PL_heap;
insert completed p_location_report to DB;
remove the entry for MO from PL_heap;
else
// MO newly entered into this node
add an entered into this node
endif
else
// the macrocell of MO was not changed
if (OID is found in the PL_heap) then
// MO moved within this node
add end_time to the entry for MO in PL_heap;
insert completed p_location_report to DB;
change the entry for MO in PL_heap;
endif
endif
end
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SpM_Update_Index()

// ¢_location_report : a candidate location report for MO in DB
// ps_location_report : previously shifted location report

// for MO in DB

// PSL_buffer : array storing previously shifted location

// reports form source time-zone to target
// time-zone temporarily for all moving objects
begin

select all c¢_location_report whose end time equals the
boundary time of this time zone from DB,
for (each c¢_location_report) do
if (OID is found in the PSI_buffer) then
// object is already buffered during shifting
if (c_location_report.start_time = PSL_buffer[OID].end_time
& current location remains within the same medium cell)
then
// previous end time meets with start time update
// the end_time of ps_location_report
// for MO in DB;
delete c_location_report for MO from DB;
// candidate location report is filtered out
endif
change the cell_ID for MO in PSL_buffer;
else
// first occurrence of this object during shifting
add c_location_report to PSL_buffer;
endif
end for

end

<13 8> SpM_Update_Index() SIAIRE
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