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Business Need

Old Dual CPU Solaris hardware
“Wireframe™ (350,000 lines) land parcel fabric
Radius Topology structured 157,374 faces from

“wireframe”
® Thus there are 157,374 potential land parcels (topological
faces)
Requirements

® Generate actual land parcel polygons from faces by
intersection with parcel “point” (centroid) layer (156,543) and
parcel data table

® Do it “as fast as” possible on this old hardware




Visually

Feature Type: Land Parcel

83455

«—cadl
Lot 16, No 23 Smith St Lara f;;:fn % cadipc

has landparcel IFC_UID = 83455 Recreation Reserve

m [t is possible to have multiple points inside a parcel but
only one has the actual parcel details associated with it.




Methodology

m Use multiple sqlplus sessions

®m How?

B Avoid session conflicts

®m How?

m Achieve fast processing and insertion

®m How?




Approach

m Multiple sqlplus sessions
SET Commit_Interval=2000
SET Process. Max=3
SET parcel table=SP_PARCEL

ECHO Create SP_ PARCEL records from Faces with centroid
processing via a number of parallel sessions

FOR /1. %%i IN (1,1,%Process_Max%) DO @start "Face
%%01 YounameYo.%oparcel_table%" /D"%CD%" /i /min
/trealtime sqlplus -s Youname%o,/%upass¥o@%dbcon%o
(@create_sp_parcel.sql Yomfld_name% %%t
%Process_Max% % Commit_Interval% %oparcel table%o
Youname%o

m [Fasy!




Avoid Conflict?

m Simple stratification algorithm:

v_sqgl := '"'SELECT ID, GEOM VERSION “;
v_sgl := v_sgl || ' FROM LSL_FACES']| |v_mfld_id;
v_sgl := v_sgl || " WHERE ID NOT IN (SELECT
UNIVERSE FACE ID FROM USER LSL MANIFOLD METADATA
WHERE manifold _id = '||v_mfld id]||") ";
OPEN faceCursor
FOR v_sqgl;
LOOP

FETCH faceCursor INTO v_id, v_geom_vn;

EXIT WHEN faceCursorsNOTEFOUND;

—— Is this row for me?

IF ( MOD( faceCursorsSROWCOUNT - 1,

&&max_processes. ) + 1 = &&process_id.
THEN

)




@ my_tables =gl

[FSP_PARCEL
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36873 433965 2711 ...
J6E36 447974 4669...
J6EaT 4467351895,
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Row Stratification - Visually
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Fast Processing

m Bottlenecks — Identify them!
® Hints — Use Them!

®m How?

® Fxplain Plan
m Huh?

m [earn it!

m Batch or Array Inserts

® The only way!




(Timing) Bottlenecks

m [ind them by recording timing:
® BEo Create Sdo_Geometry from RT topological face:

v_GetFaceStartTime := dbms_utility.get_time;
V__geom := 1sl_topo_util.face_get_geometry
(v_mfld_1i1d, v_1d, v_geom_vn) ;
v_GetFaceTotalTime : v_GetFaceTotalTime +
( dbms_utility.get_time -
v_GetFaceStartTime ) ;




(Timing) Bottlenecks 2

v_SdolInsideStartTime := dbms_utility.get_time;
SELECT /*+ ORDERED FIRST_ ROWS (2) */
pt.gid,
pt.geometry.sdo_point.x,
pt.geometry.sdo_point.y
INTO v_spi, v_Tag X, v_Tag_ Y
FROM sp_parcel_ pt pt,
sp_parcels_bw pl
WHERE SDO_INSIDE (pt.geometry, v_geom)
= 'TRUE'
AND pl.gid = pt.gid;
v_SdoInside?i7élTime := v_SdoInsideTotalTime +
( dbms_utility.get_time -
v_SdolInsideStartTime ) ;

Actual point holding
correct information
is one whose GID is
the same as in the
sp_parcel_bw table




Hints and Spatial

m Hints can be used for Oracle Spatial too!

= What Oracle says i1s “Best-Practice” 1s to use the ORDERED hint when the
query window (geometry-2) in an operator (SDO_INSIDE) comes from a
table then use the ordered hint, putting the table geometry-2 comes from first
in the from clause.

—— Now, 1is this a face that is really representing a parcel?
—— If it is, then:
—— 1. It should have a point in it
—— 2. And it should be THE point that represents the master centroid
BEGIN —- Use a pl/sgl block to capture no row, too many row EXCEPTIONS.
v_SdoInsideStartTime := dbms_utility.get_time;
SELECT /*+ ORDERED */
pt.gid, pt.geometry.sdo_point.x, pt.geometry.sdo_point.y
INTO v_spi, v_Tag X, v_Tag_ Y
FROM sp_parcel_pt pt,
sp_parcels_bw pl
WHERE SDO_INSIDE (pt.geometry, v_geom) = 'TRUE'
AND pl.gid = pt.gid;

® But it doesn’t appear fast enough: Why?




Explaining the query

SQL> explain plan

2

3
4
5
6
'/
8

9
10
11
12
13

set statement i1d = 'FACE QUERY'

for

SELECT /*+ ORDERED */
pt.gid,
pt.geometry.sdo_point.x,
pt.geometry.sdo_point.y
Sp_parcel_pt pt,
Ssp_parcels_bw pl
SDO_INSIDE (pt.geometry,
Isl topo_util.face get_ geometry (2,
= 'TRUE'

AND pl.gid = pt.gid;

Explained.




Interpret the results

SQL> select * from table(dbms_xplan.display('PLAN_TABLE', '"FACE QUERY', 'TYPICAL'));
PLAN_TABLE_OUTPUT

hash wvalue: 714054537

SELECT STATEMENT

HASH JOIN |
TABLE ACCESS BY INDEX ROWID| SP_PARCEL_PT
DOMAIWN INDEX | SP_PARCEL_PT_S$X
INDEX BKAST FULL SCAN | SP_PARCELS_BW_GID

Definitely
Not!




Change the query -
FIRST_ROWS(n)

B Query should return 1 row if correct. If 2 rows then
wrong answer.
m So, let’s try the FIRST_ROWS(m) (or
FIRST_ROWS_n) hint
® What’s that?

B From the documentation:

“FIRST_ROWS (n)

This hint instructs Oracle to optimize an individual SQL
statement with a goal of best response time to return the
first n number of rows, where n equals any positive integer.
The hint uses a cost-based approach for the SQL statement,
regardless of the presence of statistic.”




FIRST_ROWS(2) in action

Our business rule says that while a parcel may have multiple points
inside it, only ONE point (pl.gid = pt.gid) holds the right information.

m That is our query should return 1 row if correct any more rows then we have the
Wrong answer.

® So, let’s optimise for a few rows via the FIRST _ROWS(n) hint:

—— Now, is this a face that is really representing a parcel?
—— If it is, then:
—— 1. It should have a point in it
—— 2. And it should be THE point that represents the master centroid
BEGIN —— Use a pl/sql block to capture no row, too many row EXCEPTIONS.
v_SdoInsideStartTime := dbms_utility.get_time;
SELECT /*+ ORDERED FIRST ROWS (2) */
pt.gid, pt.geometry.sdo_point.x, pt.geometry.sdo_point.y
INTO v_spi, v_Tag X, v_Tag Y
FROM sp_parcel_pt pt,
sp_parcels_bw pl
WHERE SDO_INSIDE (pt.geometry, v_geom) = 'TRUE'
AND pl.gid = pt.gid;




Explain Plan (First_Rows(2))

SQL> select * from table(dbms_xplan.display('PLAN_TABLE', '"FACE QUERY', 'TYPICAL'))

PLAN_TABLE_OUTPUT

Plan hash wvalue: 4094247311

SELECT STATEMENT
NESTED LOOPS

I

TABLE ACCESS BY INDEX ROWID |

DOMAIN INDEX
INDEX RANGE SCAN

I
|

SP_PARCEL_PT
SP_PARCEL_PT_5SX
SP_PARCELS_BW_GID

Now that's

Yes... much

better

more like it!




Array or Batch inserts

m Single INSERT statements are costly

m PL/SQL makes “ARRAY” inserts easy via:
m FORALL statement
m Approach

m Cache results of parcel building in array

® Execute single FORALL statement for the cached
set at a set interval




Declare Array

TYPE parcel_ t IS TABLE

OF sp_parcelsSROWTYPE

INDEX BY PLS_INTEGER;
V_parcels parcel_t;
V_parcel S_parcel sSROWTYPE;

(Note: sp_parcel has an
Sdo_Geometry column — fully
supported in PL/SQL)




Fill the array with results of search

-- Fill our record with data

SELECT munseq_gid. NEXTVAL
INTO v_parcel.gid
FROM DUAL;
v_parcel.tag x .= v_tag x; -- From SELECT
v_parcel.tag y := v_tag_y;
v_parcel.spi I= V_SpL; Keep
v_parcel.geometry  := v_geom,; / Crg?,\': i‘r’]f

- Assign record to array cache

V_counter := v_counter + 1;
v_parcels(v_counter) := v_parcel;




Batch insert

m When cache (varray of record) has reached parameter-driven limit —
batch insert the data in the cache into the target table (sp_parcel):

IF ( MOD(v_counter,v_iterations) = 0 ) THEN
v_BatchStartTime := dbms_utility.get_time;
FORALL 1 IN 1..v_counter

SAVE EXCEPTIONS

INSERT INTO &&sp_parcel_ table name.

VALUES v_parcels (1) ;
COMMIT ;
v_BatchTotalTime := v._BatchTotalTime +
( dbms_utility.get_time -
v_BatchStartTime ) ;
V_parcel_count : v_parcel_count + v_counter;
V_counter :=
END IF;




Pinning Tables and RTree Indexes

®  As a final performance improvement:
m  The sp_parcel pt table and its RTree index, and
m  The sp_parcel bw table, plus;
m  The Radius Topology topology tables,

m ... were all “pinned” into memory.

m  FExamples:
ALTER TABLE sp_parcel_pt STORAGE (BUFFER_POOL KEEP) ;
DECLARE
v_nl table name varchar2(30);
BEGIN
SELECT sdo_nl index table
INTO v_nl table name
FROM user_sdo_index_metadata
WHERE sdo_index name = 'SP _PARCEL_PT SX';

EXECUTE IMMEDIATE 'ALTER TABLE '||v_nl table name| |'
STORAGE (BUFFER_POOL KEEP) ';

END;
%




Result

Report (sample)

FFaces Processed:

Parcels from Faces:

Faces with no centroids:

Faces with multiple centroids:
__ _Total Execution Time (secs)
Face Get Geom Time (secs)
_Sdo_Inside Query Time (secs)

Batch Insert Time (secs)

_Processing speed (Faces/sec):

)

)

)

Face_Get_Geom (Avg
Sdo_Inside (Avg
Batch_Insert (Avg




Thanks

m My thanks go to:
= Barwon Water (for the problem)
® Open Spatial Pty Ltd (for the chance to work at their
site)
® Daniel Abugov (for QA’ing the talk so well)

m Steven Feuerstein — PLL./SQL Guru (for his books
that helped me out with some tricky array processing
of records).




