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CREATE TYPE unit_function  AS OBJECT 
( 
-- (xi, yi) initial positions  

xi       NUMBER, 
yi       NUMBER, 

-- (xe, ye) end position  
xe       NUMBER, 
ye       NUMBER, 

-- (xm, ym) centre of circle (in case of cyclic mot ions)  
xm      NUMBER, 
ym      NUMBER, 
v       NUMBER, -- initial velocity (in case of accelerating)  
a       NUMBER, -- acceleration  
descr    VARCHAR2(20)  -- mask describing the type of motion  

); 
�

��������'��	���

���(��		�����$
��	���/�#�
�	6���
	 9�
unit_function(1,1, 2,2, NULL, NULL, NULL, NULL, NUL L, 'PLNML_1') �
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���H�	'��%&	'��
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���.�

CREATE TYPE d_period_sec  AS OBJECT 
( 
   b d_timepoint_sec , 
   e d_timepoint_sec  
); 
�
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	�������	6���
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tau_tll.d_period_sec(   
 tau_tll.d_timepoint_sec(2000,1,1, 0,0,0),
 tau_tll.d_timepoint_sec(2000,12,31, 23,59,59) 
) 
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CREATE TYPE unit_moving_point  AS OBJECT 
( 
-- Time period with granularity second where Unit f unction is valid  
   p   tau_tll.d_period_sec , 
-- Motion during period p  
   m   unit_function  
); 
�
���	6���
	�#�
�'����
('������('������%&	'�9�
unit_moving_point( 

tau_tll.d_period_sec(       
  tau_tll.d_timepoint_sec(2000,1,1, 0,0,0),   
  tau_tll.d_timepoint_sec(2000,12,31, 23,59,59) 
 ), 
 unit_function(1,1, 2,2, NULL, NULL, NULL, NULL, NU LL, 
'PLNML_1') 
) 
�

�  ����)���H�����H��%����&(�����'�
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CREATE TYPE moving_point_tab  AS VARRAY(7000)  OF unit_moving_point ; 
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CREATE TYPE moving_point  AS OBJECT 
( 
--A series of unit_moving_point defining the conseq uent parts of a 
moving_point  
   u_tab  moving_point_tab , 
--The trajectory id 
   traj_id  INTEGER 
); 
�
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moving_point( 

moving_point_tab( 
unit_moving_point( 

tau_tll.d_period_sec(     
  tau_tll.d_timepoint_sec(2000,1,1, 0,0,0), 
  tau_tll.d_timepoint_sec(2000,12,31, 23,59,59) 

   ), 
   unit_function(1,1, 2,2, NULL, NULL, NULL, NULL, 
NULL, 'PLNML_1') 

) 
 ) , 
 1 
) 
�

�



B�
�

�

�� ����'�
� ��%
	� ���$��'�� �
�&	'��
�	�� �
	� ���
	�� �� � ��)���H������ �%&	'���#�

�$�� ��	�
#�

�$������
('�(
	9�

CREATE TABLE mpoints  
( 

object_id NUMBER(*,0) , 
traj_id   NUMBER(*,0) , 
mpoint moving_point  

); 
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select min(x), max(x), min(y), max(y), min(day), ma x(day), … 
min(hour), max(hour), min(minute), max(minute), min (second),                                                                                        

max(second) 
from milano_cl_raw 
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DECLARE 
 trajs mp_array ; 
 segs unit_moving_point_nt ; 
 
 pos1 NUMBER; 
 pos2 NUMBER; 
 
 Radius NUMBER; 
 D NUMBER; 
 Points NUMBER := 0; 
 Max_Length NUMBER := 0; 
 Avg_Step NUMBER; 
 Points_t NUMBER; 
 
 mbr MDSYS.SDO_GEOMETRY; 
 xmin NUMBER; 
 ymin NUMBER; 
 xmax NUMBER; 
 ymax NUMBER; 
BEGIN 
 SELECT MDSYS.SDO_AGGR_MBR(M.MPOINT. f_trajectory2 ()) 
  INTO mbr 
 FROM MPOINTS M; 
 xmin := SDO_GEOM. SDO_MIN_MBR_ORDINATE(mbr, 1); 
 ymin := SDO_GEOM. SDO_MIN_MBR_ORDINATE(mbr, 2); 
 xmax := SDO_GEOM. SDO_MAX_MBR_ORDINATE(mbr, 1); 
 ymax := SDO_GEOM. SDO_MAX_MBR_ORDINATE(mbr, 2); 
 
 Radius := utilities. distance (xmin, ymin, xmax, ymax) / 2; 
 
 SELECT M.MPOINT 
  BULK COLLECT INTO trajs 
 FROM MPOINTS M; 
 
 D := trajs.COUNT; 
 
 pos1 := trajs.FIRST; 
 WHILE pos1 IS NOT NULL LOOP 
  Points_t := trajs(pos1).u_tab.COUNT + 1; 
  IF Max_Length < Points_t THEN 
   Max_Length := Points_t; 
  END IF; 
  Points := Points + Points_t; 
 
  pos1 := trajs.NEXT(pos1); 
 END LOOP; 
 
 segs := hpv. segments_from_trajectories (trajs); 
 
 SELECT avg (utilities. distance (s.m.xi, s.m.yi, s.m.xe, s.m.ye)) 
  INTO Avg_Step 
 FROM TABLE(segs) s; 
 
 dbms_output.put_line('Radius of MBB: ' || Radius);  
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 dbms_output.put_line('Number of Trajectories: ' ||  D); 
 dbms_output.put_line('Number of Points: ' || Point s); 
 dbms_output.put_line('Maximum Number of Points in a Trajectory: 
' || Max_Length); 
 dbms_output.put_line('Average Segment Length: ' ||  Avg_Step); 
END; 
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SELECT m.userid, m.trajectoryid, m.x, m.y, m.year, m.month, m.day, 
m.hour, m.minute, m.second 
FROM milano_cl_raw m 
WHERE m.userid = 24; 
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SELECT m.object_id, m.traj_id, m.mpoint as trajecto ry 
FROM mpoints m 
WHERE m.traj_id = 24; 
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SELECT m.traj_id, 
m.mpoint. at_instant (tau_tll. d_timepoint_sec (2008,4,6,5,49,35)) 
FROM mpoints m 
WHERE m.traj_id = 1; 
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SELECT m.mpoint. at_period ( 
 tau_tll. d_period_sec ( 
  tau_tll. d_timepoint_sec (2008,4,6,5,49,35), 
  tau_tll. d_timepoint_sec (2008,4,6,6,19,35) 
 ) 
) 
FROM mpoints m 
WHERE m.traj_id = 12; 
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SELECT m.mpoint. at_temp_element ( 
 tau_tll. d_temp_element_sec ( 
  tau_tll. temp_element_sec ( 
   tau_tll. d_period_sec ( 
    tau_tll. d_timepoint_sec (2008,4,6,5,49,35), 
    tau_tll. d_timepoint_sec (2008,4,6,6,19,35) 
   ), 
   tau_tll. d_period_sec ( 
    tau_tll. d_timepoint_sec (2008,4,6,6,29,35), 
    tau_tll. d_timepoint_sec (2008,4,6,6,49,35) 
   ) 
  ) 
 ) 
) 
FROM mpoints m 
WHERE m.traj_id = 12; 
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SELECT SDO_GEOM.relate( 
 SDO_GEOMETRY(2003, 82087, NULL, SDO_ELEM_INFO_ARRA Y(1,1003,3), 
SDO_ORDINATE_ARRAY(1509000,5030000, 1525000,5040000 )), 
 'ANYINTERACT', 
 m.mpoint. at_instant (tau_tll. d_timepoint_sec (2008,4,4,13,24,32.7
3)),       --CHECK again for the next second, i.e. 33.73  
 0.001 
) 
FROM mpoints m 
WHERE m.traj_id = 24; 
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SELECT 
m.mpoint. f_speed (tau_tll. d_timepoint_sec (2008,4,4,13,24,32.73)) 
FROM mpoints m 
WHERE m.traj_id = 24; 
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SELECT m.mpoint. f_trajectory2 ()  
FROM mpoints m  
WHERE m.traj_id = 24 
 AND m.mpoint. f_east ( 
   SDO_GEOMETRY(2001, 82087, 
SDO_POINT_TYPE(1515000,5035000,NULL), NULL, NULL), 
   tau_tll. d_timepoint_sec (2008,4,4,13,24,32.73), 
   30, 
   150 
  ) = 1; 
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SELECT m.traj_id, m.mpoint. f_distance ( 
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 SDO_GEOMETRY(2001, 82087, SDO_POINT_TYPE(1505440,5 039915,NULL), 
NULL, NULL), 
 0.001, 
 tau_tll. d_timepoint_sec (2008,4,6,5,49,35) 
) distance_from_point 
FROM mpoints m 
WHERE m.traj_id IN (1, 12); 
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SELECT m1.mpoint. f_distance ( 
 (SELECT m2.mpoint. f_final () FROM mpoints m2 WHERE m2.traj_id = 
1), 
 0.001, 
 tau_tll. d_timepoint_sec (2008,4,6,5,49,35) 
) distance_from_arrival_point 
FROM mpoints m1 
WHERE m1.traj_id <= 100; 
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SELECT m1.traj_id, m1.mpoint. f_distance ( 
 ( 
  SELECT 
m2.mpoint. at_instant (tau_tll. d_timepoint_sec (2008,4,6,5,49,35)) 
  FROM mpoints m2 
  WHERE m2.traj_id = 1 
 ), 
 0.001, 
 tau_tll. d_timepoint_sec (2008,4,6,5,49,35) 
) distance_from_point_at_time 
FROM mpoints m1 
WHERE m1.traj_id IN (24, 167, 2001, 5486); 
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SELECT hermes. moving_point ( 
 hermes. moving_point_tab ( 
  hermes. unit_moving_point ( 
   tau_tll. d_period_sec ( 
    tau_tll. d_timepoint_sec (2007,1,26,12,1,10), 
    tau_tll. d_timepoint_sec (2007,1,26,12,1,50) 
   ), 
   hermes. unit_function (1,1, 
5,6,NULL,NULL,NULL,NULL,NULL,'PLNML_1') 
  ) 
 ), 
 1 
). f_enter (SDO_GEOMETRY(2003, 82087, NULL, 
SDO_ELEM_INFO_ARRAY(1,1003,3), SDO_ORDINATE_ARRAY(2 ,2, 4,4))) 
FROM DUAL; 
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SELECT hermes. moving_point ( 
 hermes. moving_point_tab ( 
  hermes. unit_moving_point ( 
   tau_tll. d_period_sec ( 
    tau_tll. d_timepoint_sec (2007,1,26,12,1,10), 
    tau_tll. d_timepoint_sec (2007,1,26,12,1,50) 
   ), 
   hermes. unit_function (1,1, 
5,6,NULL,NULL,NULL,NULL,NULL,'PLNML_1') 
  ) 
 ), 
 1 
). f_leave (SDO_GEOMETRY(2003, 82087, NULL, 
SDO_ELEM_INFO_ARRAY(1,1003,3), SDO_ORDINATE_ARRAY(2 ,2, 4,4))) 
FROM DUAL; 
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SELECT m.object_id, m.mpoint. f_within_distance ( 
 10000, 
 SDO_GEOMETRY(2001, 82087, SDO_POINT_TYPE(1505440,5 039915,NULL), 
NULL, NULL), 
 0.001, 
 tau_tll. d_timepoint_sec (2008,4,6,5,49,35) 
) 
FROM mpoints m 
WHERE m.traj_id IN (1, 12); 
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SELECT utilities. direction ( 
 m.mpoint. at_instant (tau_tll. d_timepoint_sec (2008,4,4,13,24,32.7
3)), 
 SDO_GEOMETRY(2001, 82087, SDO_POINT_TYPE 
(1515000,5035000,NULL), NULL, NULL) 
) -- ~ Milano city center 
FROM mpoints m 
WHERE m.traj_id = 24; 
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SELECT m.traj_id, m.mpoint. f_trajectory2 (), m.mpoint. ddist ((SELECT 
m.mpoint FROM mpoints m WHERE m.traj_id = 1), 1) ddist 
FROM mpoints m 
WHERE m.mpoint. ddist ((SELECT m.mpoint FROM mpoints m WHERE m.traj_id 
= 1), 1) < 0.5 
 AND ROWNUM <= 3 
ORDER BY ddist ASC; 
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DECLARE 
    SRID NUMBER; 
    ret1 mp_array ; 
    sgeo SDO_GEOMETRY; 
    tb tau_tll. d_timepoint_sec ; 
    te tau_tll. d_timepoint_sec ; 
    per tau_tll. d_period_sec ; 
BEGIN 
    SELECT value INTO SRID FROM parameters WHERE id = 'SRID'; 
 
    sgeo := SDO_GEOMETRY(2003, SRID, NULL, 
SDO_ELEM_INFO_ARRAY(1,1003,3), SDO_ORDINATE_ARRAY(1 509000,5030000, 
1525000,5040000)); 
 
    VISUALIZER. Polygon2KML (sgeo, 8307, 'RANGE.kml'); 
 
    SELECT m.mpoint 
    BULK COLLECT INTO ret1 
    FROM mpoints m 
    WHERE SDO_GEOM.RELATE( 
   m.mpoint. f_initial (), 
   'INSIDE', 
   SDO_GEOMETRY(2003, 82087, NULL, 
SDO_ELEM_INFO_ARRAY(1,1003,3), SDO_ORDINATE_ARRAY(1 509000,5030000, 
1525000,5040000)), 
   0.005 
  ) = 'INSIDE'; 
    --938 trajectories 
 
    raw_trajectories_loader. MovingPointTable2TXT (ret1, '938.txt'); 
    visualizer. MovingPointTable2WKT (ret1, '938.wkt'); 
 
    COMMIT; 
END; 
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DECLARE 
 point MDSYS.SDO_GEOMETRY; 
 line MDSYS.SDO_GEOMETRY; 
 mp moving_point ; 
BEGIN 
 SELECT m.mpoint INTO mp 
 FROM mpoints m 
 WHERE m.traj_id = 12; 
 VISUALIZER. MovingPoint2KML (mp, 8307, 'MOVING_POINT.kml'); 
 
 SELECT m.mpoint. f_trajectory2 () INTO line 
 FROM mpoints m 
 WHERE m.traj_id = 12; 
 VISUALIZER. Linestring2KML (line, 8307, 'F_TRAJECTORY.kml'); 
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 SELECT 
m.mpoint. at_instant (tau_tll. d_timepoint_sec (2008,4,6,4,50,35)) INTO 
point 
 FROM mpoints m 
 WHERE m.traj_id = 12; 
 VISUALIZER. Placemark2KML (point, 8307, 'AT_INSTANT.kml', 'WHERE 
WAS TRAJECTORY 12 AT 6/4/2008-4:50:35 ?', 'HERE I A M!'); 
END; 
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DECLARE 
 geom MDSYS.SDO_GEOMETRY; 
 TRANSgeom MDSYS.SDO_GEOMETRY; 
 poly MDSYS.SDO_GEOMETRY; 
 mp moving_point ; 
 res_mp moving_point ; 
 tp tau_tll.d_ timepoint_sec ; 
 enterpoint MDSYS.SDO_GEOMETRY; 
 speed NUMBER; 
 id PLS_INTEGER; 
BEGIN 
 geom := SDO_GEOMETRY(2003, 82087, NULL, 
SDO_ELEM_INFO_ARRAY(1,1003,3), SDO_ORDINATE_ARRAY(1 509000,5030000, 
1525000,5040000)); 
 VISUALIZER. Polygon2KML (geom, 8307, 'RECTANGLE.kml'); 
 
 id := 524; 
 
 SELECT m.mpoint INTO mp 
 FROM mpoints m 
 WHERE m.traj_id = id; 
 VISUALIZER. MovingPoint2KML (mp, 8307, 'MOVING_POINT_WHOLE.kml'); 
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 res_mp := mp. f_intersection (geom, 0.001); 
 IF res_mp IS NOT NULL THEN 
  VISUALIZER. MovingPoint2KML (res_mp, 8307, 
'MOVING_POINT_PART.kml'); 
 
  tp := mp. f_enter (geom); 
  enterpoint := mp. at_instant (tp); 
  speed := mp. f_speed (tp); 
 
  VISUALIZER. Placemark2KML ( 
   enterpoint, 
   8307, 
   'ENTER.kml', 
   'WHEN, WHERE and with WHAT SPEED DID TRAJECTORY ' 
|| id || ' ENTER the CITY CENTER?', 
   'HERE @ ' || tp.to_string() || ' WITH SPEED=' ||  
TO_CHAR(speed) || ' m/sec' 
  ); 
 ELSE 
  dbms_output.put_line('THERE IS NO INTERSECTION!') ; 
 END IF; 
 COMMIT; 
END; 
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DECLARE 
 point MDSYS.SDO_GEOMETRY; 
 line MDSYS.SDO_GEOMETRY; 
 simplified_line MDSYS.SDO_GEOMETRY; 
 mp moving_point ; 
 simplified_mp moving_point ; 
BEGIN 
 SELECT m.mpoint INTO mp FROM mpoints m WHERE m.traj_id = 41; 
 VISUALIZER. MovingPoint2KML (mp, 8307, 'MOVING_POINT.kml'); 
 
 simplified_mp := TD_TR(mp, 500); 
 VISUALIZER. MovingPoint2KML (simplified_mp, 8307, 
'SIMPLIFIED_MOVING_POINT.kml'); 
END; 
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DECLARE 
 mp moving_point; 
 simplified_mp moving_point ; 
 online_simplified_mp moving_point ; 
BEGIN 
 SELECT m.mpoint INTO mp FROM mpoints m WHERE m.traj_id = 45; 
 VISUALIZER. MovingPoint2KML (mp, 8307, 'MOVING_POINT.kml'); 
 
 simplified_mp := TD_TR(mp, 500); 
 VISUALIZER. MovingPoint2KML (simplified_mp, 8307, 
'SIMPLIFIED_MOVING_POINT.kml'); 
 
 online_simplified_mp := BOPW_TR(mp, 500); 
 VISUALIZER. MovingPoint2KML (online_simplified_mp, 8307, 
'ONLINE_SIMPLIFIED_MOVING_POINT.kml'); 
END; 
�

�

W�*����H�*���.��
=�



<A�
�

�

2	�������	�����
�#�	���
�&	'��
��(������+H�2.�

�

2	�������	�����
�#�	���
�&	'��
��(�����4*�;H�2.�

�

����C-
����
)�$D����*
E���	��

�



<B�
�

�40�
		�(�	��#(
��	
��%&	'����������	��,$��'���
	�� 
���(��
��	��%����	��
		���
('�(
	-�
���
	�(
��5(	
��
	�(
��.���	����������
�������	���
 	��	�'
�%	���	
	9�

�  ���	� �%������ ��� ��
�� ��	� '���	���� �#� �� �������	���
 �
� �����.� �%6,�-� 0X� 6�
'��
�����	/��%6, -�0X���'��
�����	/��%6,<-�0X���	�� ���.�

CREATE OR REPLACE TYPE tbX AS Varray (3) OF NUMBER; 
CREATE OR REPLACE TYPE tbPoint AS OBJECT 
( 

x tbX  
);  
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CREATE OR REPLACE TYPE tbMovingObjectEntry AS OBJECT 
( 
--Object ID  

Id NUMBER, 
--Points  

P1 tbPoint , 
P2 tbPoint  

); 
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SELECT * FROM TABLE 
( 
 tbFunctions. tb_mp_in_spatiotemporal_window ( 
  SDO_GEOMETRY(2003, 82087, NULL, 
SDO_ELEM_INFO_ARRAY(1,1003,3), SDO_ORDINATE_ARRAY(1 509000,5030000, 
1525000,5040000)), 
 
 tau_tll. d_period_sec (tau_tll. d_timepoint_sec (2008,4,5,16,29,21)
, tau_tll. d_timepoint_sec (2008,4,5,19,29,35)) 
 ) 
); 
�
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SELECT * FROM TABLE 
( 
 tbFunctions. tb_mp_in_spatiotemporal_window ( 
  SDO_GEOMETRY(2003, 82087, NULL, 
SDO_ELEM_INFO_ARRAY(1,1003,3), SDO_ORDINATE_ARRAY(1 509000,5030000, 
1525000,5040000)), 
 
 tau_tll. d_period_sec (tau_tll. d_timepoint_sec (2008,4,4,16,29,21)
, tau_tll. d_timepoint_sec (2008,4,4,23,30,35)) 
 ) 
); 
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SELECT m.traj_id, m.mpoint. get_enter_leave_points ( 
 SDO_GEOMETRY(2003, 82087, NULL, SDO_ELEM_INFO_ARRA Y(1,1003,3), 
SDO_ORDINATE_ARRAY(1509000,5030000, 1525000,5040000 )) 
) 
FROM mpoints m 
WHERE m.traj_id IN ( 
 SELECT DISTINCT * FROM TABLE 
 ( 
  tbFunctions. tb_topological_query ( 
   SDO_GEOMETRY(2003, 82087, NULL, 
SDO_ELEM_INFO_ARRAY(1,1003,3), SDO_ORDINATE_ARRAY(1 509000,5030000, 
1525000,5040000)), 
  
 tau_tll. d_period_sec (tau_tll. d_timepoint_sec (2008,4,5,16,29,21)
, tau_tll. d_timepoint_sec (2008,4,5,19,29,35)), 
   'ENTER_LEAVE' 
  ) 
 ) 
); 
�
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SELECT m.traj_id, m.mpoint. f_enter ( 
 SDO_GEOMETRY(2003, 82087, NULL, SDO_ELEM_INFO_ARRA Y(1,1003,3), 
SDO_ORDINATE_ARRAY(1509000,5030000, 1525000,5040000 )) 
) 
FROM mpoints m 
WHERE m.traj_id IN ( 
 SELECT DISTINCT * FROM TABLE 
 ( 
  tbFunctions. tb_topological_query ( 
   SDO_GEOMETRY(2003, 82087, NULL, 
SDO_ELEM_INFO_ARRAY(1,1003,3), SDO_ORDINATE_ARRAY(1 509000,5030000, 
1525000,5040000)), 
  
 tau_tll. d_period_sec (tau_tll. d_timepoint_sec (2008,4,4,12,29,21)
, tau_tll. d_timepoint_sec (2008,4,5,19,29,35)), 
   'ENTER' 
  ) 
 ) 
); 
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SELECT * FROM TABLE 
( 
 tbFunctions. incpointnnsearch ( 
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  tbMovingObjectEntry (NULL, 
TbPoint ( tbX (1505440,5039915,212073768939)), 
TbPoint ( tbX (1505440,5039915,212073768971))), 
  3 -- the k parameter 
 ) 
); 
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SELECT * FROM TABLE 
( 
 tbFunctions. incpointnnsearch ( 
  tbMovingObjectEntry (NULL, 
TbPoint ( tbX (1505440,5039915,212073768939)), 
TbPoint ( tbX (1506519,5040021,212073768971))), 
  5 --the k parameter 
 ) 
); 
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SELECT * FROM TABLE 
( 
 tbFunctions. inctrajectorynnsearch ( 
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  (SELECT m.mpoint FROM mpoints m WHERE traj_id = 2), 
  3 --the k parameter 
 ) 
); 
�

�

�

7(	
�� 9�

������

SELECT * FROM TABLE 
( 
 tbFunctions. inctrajectorynnsearch ( 
  (SELECT m.mpoint FROM mpoints m WHERE traj_id = 123), 
  5 --the k parameter 
 ) 
); 
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DECLARE 
    SRID NUMBER; 
    ret1 mp_array; 
    sgeo MDSYS.SDO_GEOMETRY; 
    tb tau_tll.d_timepoint_sec; 
    te tau_tll.d_timepoint_sec; 
    per tau_tll.d_period_sec; 
BEGIN 
    SELECT value INTO SRID FROM parameters WHERE id  = 'SRID'; 
 
    sgeo := mdsys.sdo_geometry(2003, SRID, NULL, 
mdsys.sdo_elem_info_array(1,1003,3), 
mdsys.sdo_ordinate_array(1509000,5030000, 1525000,5 040000)); 
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    tb := tau_tll.d_timepoint_sec(2008, 4, 5, 16, 2 9, 21); 
    te := tau_tll.d_timepoint_sec(2008, 4, 5, 19, 2 9, 35); 
    --7 real ->(41,46,60,104,111,131,146) 
 
    per := tau_tll.d_period_sec(tb, te); 
     
    HERMES.VISUALIZER.Polygon2KML(sgeo, 8307, 'RANG E.kml'); 
     
    SELECT moving_point(p.u_tab, p.traj_id) 
    BULK COLLECT INTO ret1 
    FROM TABLE(tbFunctions.tb_mp_in_spatiotemporal_ window(sgeo, per))  
p; 
     
    HERMES.VISUALIZER. MovingPointTable2KML (ret1, 8307, 
'MP_TABLE.kml'); 
 
    COMMIT; 
END; 
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DECLARE 
 
BEGIN 
    hermes.splitspace(10000,10000); --10000 
    hermes.splittime(3600);         --3600 
END; 
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DECLARE 
 
BEGIN 
  feed_tdw_mbr.BulkFeed; 
  calculateauxiliary_cl; 
END; 
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DECLARE 
 
BEGIN 
  feed_tdw_tbtree.BulkFeed; 
  commit; 
  calculateauxiliary_cl; 
END; 
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SELECT 
AGGREGATIONS.AGGREGATED_NUM_OF_TRAJS(32145,32150,2151758,2151759) 
FROM DUAL; 
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SELECT AGGREGATIONS.AGGREGATED_CROSSX(32148,32150,2151758,2151759) AS 
CROSSX, 
AGGREGATIONS.AGGREGATED_CROSSY(32148,32150,2151758,2151759) AS 
CROSSY, 
AGGREGATIONS.AGGREGATED_CROSST(32148,32150,2151758,2151759) AS 
CROSST, 
AGGREGATIONS.AGGREGATED_DISTANCE_TRAVELED(32148,32150,2151758,2151759
) AS DISTANCE_TRAVELED, 
AGGREGATIONS.AGGREGATED_TIME_DURATION(32148,32150,2151758,2151759) AS 
TIME_DURATION, 
AGGREGATIONS.AGGREGATED_NUM_OF_TRAJS(32148,32150,2151758,2151759) AS 
NUM_OF_TRAJS, 
AGGREGATIONS.AGGREGATED_SPEED(32148,32150,2151758,2151759) AS SPEED 
 
FROM DUAL; 
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SELECT AGGREGATIONS.AGGREGATED_CROSSX(32148,32149,2151758,2151759) AS 
CROSSX FROM DUAL; 
$	�W

��	����	�#�

�$����
	�(
�9�

�

����
�	
����)��(�
��	���	��%�)	�
	�(
��/�$	�	6	'(�	 ���	�#�

�$�����8:378��'
���9�



C!�
�

DECLARE 
   SRID NUMBER; 
   ret1 mp_array; 
   sgeo MDSYS.SDO_GEOMETRY; 
begin 
   SELECT value INTO SRID FROM parameters WHERE id = 'SRID'; 
    
    select recgeo INTO sgeo from rectangle where ge ographyid=32148; 
    HERMES.VISUALIZER.Polygon2KML(sgeo, 8307, '3214 8.kml'); 
     
    select recgeo INTO sgeo from rectangle where ge ographyid=32149; 
    HERMES.VISUALIZER.Polygon2KML(sgeo, 8307, '3214 9.kml'); 
    
    SELECT MPOINT 
    BULK COLLECT INTO ret1 
    FROM MILANO_CL_MPOINTS WHERE TRAJ_ID IN 
    ( 
    (SELECT DISTINCT TRAJ_ID FROM TMPFACTTBL WHERE (SPACE_ID=32148 OR 
SPACE_ID=32149) AND (TIME_ID=2151758 OR TIME_ID=215 1759)) 
     INTERSECT 
    (SELECT DISTINCT TRAJ_ID FROM TMPFACTTBL WHERE (SPACE_ID=32145 OR 
SPACE_ID=32146) AND (TIME_ID=2151758 OR TIME_ID=215 1759))); 
 
    HERMES.VISUALIZER.MovingPointTable2KML(ret1, 83 07, 
'CROSSX_TRAJECTORIES.kml'); 
     
    commit; 
     
END; 
 

�#�	
���	��(''	��#(
�	6	'(������#���	� �
	)��(���'
� ��/���
		���8�#�
	��$�

���)	�%		��
'
	��	�/� '�

	��< �>A.��
/�< �>B.��
� ���� "2*33GH�2� K�"�*2��3.��
.� ;�	�� ��	�	�
��
		�#�
	���
	���	�	�����(
���	�(�
��$����E����
	� ��
��F/����	�#�

�$����
	�(
��$�

�
%	�����
��	�9�

�
������)���%
	������	��%�)	���'�(
	/��������	��(�%	
 ��#�������'���
�&	'��
�	��'
���������	�
G0%�
�	
� �#� ��	� �������	���
�
� �
	�/� �	��%�� ��	� ��� ���
� �
����< �>A�����< �>B�����



C��
�

��	��	���
�
��	
����� �C�?CA����� �C�?CB/�������		� �D/�
��	����$���'�
'(
��	��%����	�
���2�����*�3.���2�����+H"2*33G�#(�'����.�

!8(   	����	?��	��
��
���
�����4
�������

���������	
��� �,'�-./��
**�
*
�
�������5���	�

��� �����	
� 	6���
	/� $�	�� $	� 	6	'(�	� ��	� �""�!"��������""�!"��!�������6 �
#(�'����� ��� ��	� ���
	���	�� ������
� �
��� '���������� �#� ��	� �
���� $���� �+�� < �>D� ����
< �>B/� ���� ��	� ���
	���	�� �	���
�
� �	
���� ���
����� #
��� ��	� ���	� �	
����$���� �+�
 �C�?CA�����	������$������	����	��	
����$�����+� �C �?CB/��

SELECT AGGREGATIONS.AGGREGATED_CROSSY(32146,32149,2151758,2151759) AS 
CROSSY FROM DUAL; 
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(a) original MOD, (b) sample MOD 
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DECLARE 
Value NUMBER; 
BEGIN 
  Value := hermes.odyssey_package.T_Sampling( 
    '938TrajFromMilano.txt', 
    '938TrajFromMilanoSample200.txt', 
    5,    -- Split temporal axis in 5 periods 
    0.2,  -- difftol 
    0.1,  -- epsilon, for uncertainty 
    0.15, -- sigma, Gaussian kernel parameter 
    -50,  -- Cell grid size -> Split space in 50x50  cells 
    200); -- topK representatative trajectories -> Sample 200 
trajectories 
   
END; 
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DECLARE 
Value NUMBER; 
BEGIN 
  Value := hermes.odyssey_package.Tr_FCM( 
    '938TrajFromMilanoSample200.txt', 
    '938TrajFromMilanoSample200ClusteredbyTr_FCMcl4 .txt', 
    0.05, -- density 
    5,    -- Split temporal axis in 5 periods 
    0.1,  -- threshold to consider two regions (set  of cells) similar 
    0.0,  -- uncertainty 
    0.2,  -- Growth -> a threshold that tunes the g rowing level 
    -50,  -- Cell grid size -> Split space in 30x30  cells 
    4);   -- Number of clusters 
   
END; 
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--FUNCTION CenTra(filename VARCHAR2, density DOUBLE  PRECISION, tau 
PLS_INTEGER, difftol DOUBLE PRECISION, epsilon DOUB LE PRECISION, 
deltasigma DOUBLE PRECISION, side PLS_INTEGER) retu rn PLS_INTEGER; 
 
DECLARE 
Value NUMBER; 
BEGIN 
  Value := hermes.odyssey_package.TX_CenTra( 
    
'938TrajFromMilanoSample200ClusteredbyCenTr_I_FCMcl 2.txtCL_1.txt', 
    0.05, -- density -> a dense region is one that at least 0.05 
objects cross it 
    5,    -- Split temporal axis in 2 periods  
    0.1,  -- threshold to consider two regions (set  of cells) similar 
    0.0,  -- uncertainty 
    0.2,  -- Growth -> a threshold that tunes the g rowing level 
    -30); -- Cell grid size -> Split space in 30 ce lls 
   
END; 
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--FUNCTION TX_CenTra(filename VARCHAR2, density DOU BLE PRECISION, tau 
PLS_INTEGER, difftol DOUBLE PRECISION, epsilon DOUB LE PRECISION, 
deltasigma DOUBLE PRECISION, side PLS_INTEGER) retu rn PLS_INTEGER; 
 
DECLARE 
Value NUMBER; 
BEGIN 
  Value := hermes.odyssey_package.TX_CenTra( 
    
'938TrajFromMilanoSample200ClusteredbyCenTr_I_FCMcl 2.txtCL_1.txt', 
    0.05, -- density -> a dense region is one that at least 0.05 
objects cross it 
    5,    -- Split temporal axis in 2 periods  
    0.1,  -- threshold to consider two regions (set  of cells) similar 
    0.0,  -- uncertainty 
    0.2,  -- Growth -> a threshold that tunes the g rowing level 
    -30); -- Cell grid size -> Split space in 30 ce lls 
   
END; 
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DECLARE 
    flag1 NUMBER; 
    flag2 NUMBER; 
    cur SYS_REFCURSOR; 
    trajectories mp_array; 
    segments unit_moving_point_nt; 
    segments_t unit_moving_point_nt; 
    u_tab_t moving_point_tab; 
    u_tab_t_1 moving_point_tab; 
    min_traj_id NUMBER; 
    min_lns NUMBER := 2; 
    smooth_factor NUMBER:= 200; 
    time_step NUMBER := 30; 
    min_tr_dur NUMBER; 
    max_tr_dur NUMBER; 
    t_min NUMBER; 
    t_max NUMBER; 
    min_tr_avg_speed NUMBER; 
    max_tr_avg_speed NUMBER; 
    min_seg_len NUMBER; 
    max_seg_len NUMBER; 
    avg_seg_len NUMBER; 
     
    RepresentativeTrajectory hermes.Moving_Point; 
    FakeTrajectory hermes.Moving_Point; 
BEGIN 
    OPEN cur FOR 
        SELECT p.mpoint FROM mpoints p WHERE p.traj_id IN (24,524); 
    FETCH cur BULK COLLECT INTO trajectories; 
    CLOSE cur; 
     
     
    HERMES.VISUALIZER. MovingPointTable2KML (trajectories, 8307, 
'MP_TABLE.kml'); 
     
    SELECT min(t. f_final_timepoint ().get_abs_date() - 
t. f_initial_timepoint ().get_abs_date()), 
max(t. f_final_timepoint ().get_abs_date() - 
t. f_initial_timepoint ().get_abs_date()), 
min(t. f_initial_timepoint ().get_abs_date()), 
max(t. f_final_timepoint ().get_abs_date()), min(t. f_avg_speed ()), 
max(t. f_avg_speed ()) 
    INTO min_tr_dur, max_tr_dur, t_min, t_max, min_ tr_avg_speed, 
max_tr_avg_speed 
    FROM TABLE(trajectories) t; 
 
    segments := hpv. segments_from_trajectories (trajectories); 
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    SELECT avg(s.p. duration ().m_Value), 
min(utilities. distance (s.m.xi, s.m.yi, s.m.xe, s.m.ye)), 
max(utilities. distance (s.m.xi, s.m.yi, s.m.xe, s.m.ye)), 
avg(utilities. distance (s.m.xi, s.m.yi, s.m.xe, s.m.ye)) 
    INTO time_step, min_seg_len, max_seg_len, avg_s eg_len 
    FROM TABLE(segments) s; 
     
    u_tab_t := hpv. create_representative_traj (segments, min_lns, 
smooth_factor); 
    RepresentativeTrajectory := moving_point(u_tab_ t, 100); 
     
    HERMES.VISUALIZER. MovingPoint2KML (RepresentativeTrajectory, 8307, 
'REPRESENTATIVE.kml'); 
     
END; 
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DECLARE 
 SRID NUMBER; 
 flag1 NUMBER; 
 flag2 NUMBER; 
 cur SYS_REFCURSOR; 
 trajall mp_array; 
 trajectories mp_array; 
 segments unit_moving_point_nt; 
 segments_t unit_moving_point_nt; 
 u_tab_t moving_point_tab; 
 u_tab_t_1 moving_point_tab; 
 min_traj_id NUMBER; 
 min_lns NUMBER := 2; 
 smooth_factor NUMBER:= 200; 
 time_step NUMBER := 30; 
 min_tr_dur NUMBER; 
 max_tr_dur NUMBER; 
 t_min NUMBER; 
 t_max NUMBER; 
 min_tr_avg_speed NUMBER; 
 max_tr_avg_speed NUMBER; 
 min_seg_len NUMBER; 
 max_seg_len NUMBER; 
 avg_seg_len NUMBER; 
 
 RepresentativeTrajectory hermes.Moving_Point; 
 FakeTrajectory hermes.Moving_Point; 
 
 x1_t NUMBER; 
 y1_t NUMBER; 
 t1_t NUMBER; 
 x2_t NUMBER; 
 y2_t NUMBER; 
 t2_t NUMBER; 
 
 sgeo mdsys.sdo_geometry; 
 wtim tau_tll.d_period_sec; 
 tb tau_tll.d_timepoint_sec := tau_tll.d_timepoint_ sec(1, 1, 1, 
0, 0, 0); 
 te tau_tll.d_timepoint_sec := tau_tll.d_timepoint_ sec(1, 1, 1, 
0, 0, 0); 
BEGIN 
 SELECT value INTO SRID FROM parameters WHERE id = 'SRID'; 
 
 x1_t := 1517059.23888674334285434585885499036361; 
 y1_t := 5027169.03819015413860090771055336245438; 
 t1_t := 212074241222.3840226551269593159615018178;  
 x2_t := 1520964.85674887202372743512490783250214; 
 y2_t := 5031074.65605228281947399697660620459291; 
 t2_t := 212074265411.7440226551269593159615018178;  
  
 sgeo := mdsys.sdo_geometry(2003, SRID, NULL, 
mdsys.sdo_elem_info_array(1,1003,3), 
mdsys.sdo_ordinate_array(x1_t,y1_t, x2_t,y2_t)); 
 tb.set_abs_date(t1_t); 
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 te.set_abs_date(t2_t); 
 wtim := tau_tll.d_period_sec(tb, te); 
 
 SELECT m.mpoint 
  BULK COLLECT INTO trajectories 
 FROM mpoints m 
 WHERE hpv.minof_2(wtim.e.get_abs_date(), 
m.mpoint.f_final_timepoint().get_abs_date()) > 
hpv.maxof_2(wtim.b.get_abs_date(), 
m.mpoint.f_initial_timepoint().get_abs_date()) 
  AND m.mpoint.at_period(wtim).f_intersection2(sgeo , 0.005) 
IS NOT NULL; 
 
    HERMES.VISUALIZER. MovingPointTable2KML (trajectories, 8307, 
'MP_TABLE.kml'); 
     
    SELECT min(t.f_final_timepoint().get_abs_date()  - 
t.f_initial_timepoint().get_abs_date()), 
max(t.f_final_timepoint().get_abs_date() - 
t.f_initial_timepoint().get_abs_date()), 
min(t.f_initial_timepoint().get_abs_date()), 
max(t.f_final_timepoint().get_abs_date()), min(t.f_ avg_speed()), 
max(t.f_avg_speed()) 
    INTO min_tr_dur, max_tr_dur, t_min, t_max, min_ tr_avg_speed, 
max_tr_avg_speed 
    FROM TABLE(trajectories) t; 
    segments := hpv. segments_from_trajectories (trajectories); 
 
    SELECT avg(s.p.duration().m_Value), 
min(utilities.distance(s.m.xi, s.m.yi, s.m.xe, s.m. ye)), 
max(utilities.distance(s.m.xi, s.m.yi, s.m.xe, s.m. ye)), 
avg(utilities.distance(s.m.xi, s.m.yi, s.m.xe, s.m. ye)) 
    INTO time_step, min_seg_len, max_seg_len, avg_s eg_len 
    FROM TABLE(segments) s; 
     
    u_tab_t := hpv. create_representative_traj (segments, min_lns, 
smooth_factor); 
    RepresentativeTrajectory := moving_point(u_tab_ t, 100); 
     
    HERMES.VISUALIZER. MovingPoint2KML (RepresentativeTrajectory, 8307, 
'REPRESENTATIVE.kml'); 
     
    FakeTrajectory := hpv. fake_trajectory (segments, min_lns, 
smooth_factor, time_step, min_tr_dur, max_tr_dur, t _min, t_max, 
min_tr_avg_speed, max_tr_avg_speed, min_seg_len, ma x_seg_len, 
avg_seg_len, sgeo, wtim, 1, flag1, flag2); 
    FakeTrajectory.traj_id := 101; 
     
    HERMES.VISUALIZER. MovingPoint2KML (FakeTrajectory, 8307, 
'FAKE.kml'); 
 
    COMMIT; 
END; 
�
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DECLARE 
    SRID NUMBER; 
    ret1 mp_array; 
    ret2 mp_array; 
    sgeo mdsys.sdo_geometry; 
    tb tau_tll.d_timepoint_sec := tau_tll.d_timepoi nt_sec(1, 1, 1, 0, 
0, 0); 
    te tau_tll.d_timepoint_sec := tau_tll.d_timepoi nt_sec(1, 1, 1, 0, 
0, 0); 
    wtim tau_tll.d_period_sec; 
  
 d mp_array; 
BEGIN 
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    SELECT value INTO SRID FROM parameters WHERE id  = 'SRID'; 
 
    sgeo := mdsys.sdo_geometry(2003, SRID, NULL, 
mdsys.sdo_elem_info_array(1,1003,3), mdsys.sdo_ordi nate_array( 
  
 1515460.99851991161959920774950672162326,5042440.9 5577979198225
011261247450843849, 
  
 1517413.80745097596003575238253314269252,5044393.7 6471085632268
665724550092950775 
  )); 
    tb.set_abs_date(212073728307.238576621284235213 6432939879); 
 te.set_abs_date(212073734354.578576621284235213643 2939879); 
    --2 real ->(34,148) 
 
    wtim := tau_tll.d_period_sec(tb, te); 
     
    HERMES.VISUALIZER. Polygon2KML (sgeo, 8307, 'RANGE.kml'); 
 
 SELECT m.mpoint 
  BULK COLLECT INTO d 
 FROM mpoints m 
 WHERE hpv.minof_2(wtim.e.get_abs_date(), 
m.mpoint.f_final_timepoint().get_abs_date()) > 
hpv.maxof_2(wtim.b.get_abs_date(), 
m.mpoint.f_initial_timepoint().get_abs_date()) 
  AND m.mpoint.at_period(wtim).f_intersection2(sgeo , 0.005) 
IS NOT NULL; 
 
 SELECT moving_point(moving_point(m.u_tab, 
NULL).at_period(wtim).f_intersection2(sgeo, 0.005). u_tab, m.traj_id) 
  BULK COLLECT INTO ret1 
 FROM TABLE(d) m; 
 
 dbms_output.put_line(ret1.COUNT); 
 
    HERMES.VISUALIZER. MovingPointTable2KML (ret1, 8307, 
'MP_TABLE.kml'); 
 
    -- Now the same query but anonymize the result 
    --hpv.range_query(spatial region, time period, k-anonymity, l, 
spatial tolerance for in_hist, temporal tolerance f or in_hist, user 
id, min_lns, smooth_factor, time step, max step in degrees); 
    ret2 := hpv. range_query2 (sgeo, wtim, 5, 3, 0.005, 1, 6022, 1, 5, 
NULL, 360); 
 
    IF ret2 IS NULL THEN 
        RETURN; 
    END IF; 
 
    HERMES.VISUALIZER. MovingPointTable2KML (ret2, 8307, 
'ANONYMIZED_MP_TABLE.kml'); 
 
    DELETE FROM hpv_result; 
 
    INSERT INTO hpv_result(traj_id, mpoint) 
        SELECT traj_id, moving_point(u_tab, traj_id ) FROM 
TABLE(ret2); 
 
    COMMIT; 
END; 
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DECLARE 
    real_tr mp_array; 
 real_tr_sliced mp_array; 
    ret2 mp_array; 
    tb tau_tll.d_timepoint_sec; 
    te tau_tll.d_timepoint_sec; 
    wtim tau_tll.d_period_sec; 
    p INTEGER; 
    n INTEGER; 
 mxdist NUMBER; 
    QueryTrajectory hermes.Moving_Point; 
  
 d mp_array; 
BEGIN 
    tb := tau_tll.d_timepoint_sec(1, 1, 1, 0, 0, 0) ; 
    te := tau_tll.d_timepoint_sec(1, 1, 1, 0, 0, 0) ; 
 
    p := 4808; 
    n := 10; 
 mxdist := 2000; 
    tb.set_abs_date(212074312000); 
    te.set_abs_date(212074314100); 
    --3 real ->(2,81,144) 
    wtim := tau_tll.d_period_sec(tb, te); 
 
    SELECT moving_point(m.mpoint.at_period(wtim).u_ tab, m.traj_id) 
INTO QueryTrajectory FROM mpoints m WHERE m.traj_id  = p; 
    HERMES.VISUALIZER. MovingPoint2KML (QueryTrajectory, 8307, 
'QUERY_TRAJECTORY.kml'); 
 
 SELECT m.mpoint 
  BULK COLLECT INTO d 
 FROM mpoints m 
 WHERE hpv.minof_2(wtim.e.get_abs_date(), 
m.mpoint.f_final_timepoint().get_abs_date()) > 
hpv.maxof_2(wtim.b.get_abs_date(), 
m.mpoint.f_initial_timepoint().get_abs_date()); 
 
 SELECT moving_point(m.u_tab, m.traj_id) 
  BULK COLLECT INTO real_tr 
 FROM TABLE(d) m 
 WHERE moving_point(m.u_tab, NULL).at_period(wtim) IS NOT NULL; 
 
 SELECT moving_point(moving_point(m.u_tab, 
NULL).at_period(wtim).u_tab, m.traj_id) 
  BULK COLLECT INTO real_tr_sliced 
 FROM TABLE(real_tr) m 
 WHERE hpv.min_dist(moving_point(m.u_tab, NULL).at_ period(wtim), 
QueryTrajectory) <= mxdist; 
 
 SELECT moving_point(m.u_tab, m.traj_id) 
  BULK COLLECT INTO d 



?<�
�

 FROM TABLE(real_tr_sliced) m 
 WHERE ROWNUM <= n 
 ORDER BY hpv.min_dist(moving_point(m.u_tab, NULL),  
QueryTrajectory); 
 
 dbms_output.put_line(d.COUNT); 
  
    HERMES.VISUALIZER. MovingPointTable2KML (d, 8307, 'MP_TABLE.kml'); 
 
    --hpv.knn_query(the trajectory id that we want to find its 
neighbours, how many neighbours, max distance, time  period, 
k_anonymity, l, spatial tolerance for in_hist, temp oral tolerance for 
in_hist, user id, min_lns, smooth_factor, time step , max step in 
degrees); 
    ret2 := hpv. knn_query2 (p, n, mxdist, wtim, 7, 6, 0.005, 1, 6022, 
1, 5, NULL, 360); 
     
    HERMES.VISUALIZER. MovingPointTable2KML (ret2, 8307, 
'ANONYMIZED_MP_TABLE.kml'); 
     
    IF ret2 IS NULL THEN 
        RETURN; 
    END IF; 
 
    DELETE FROM hpv_result; 
     
    INSERT INTO hpv_result(traj_id, mpoint) 
        SELECT traj_id, moving_point(u_tab, traj_id ) FROM 
TABLE(ret2); 
 
    COMMIT; 
END; 
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.\T-Pattern.exe milano.txt 0.07 600 -side 500 -regi ons_density 1 -
no_interpolate -semi_static 
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'%ORACLEHOME%\BIN\TLLWrapper.dll' 
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CREATE OR REPLACE LIBRARY odyssey_lib AS 
'%ORACLEHOME%\BIN\odyssey.dll �' 
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