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* Logistics Lifecycle

* Role of Network Data Model (NDM)

* Role of Linear Referencing System (LRS)
* LRS examples

» Demonstration

- Q&A
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Pre-trip planning and analysis
e Optimal path determination
e Report time/distance to features on/near path

Trip execution and situational awareness

e Real-time reporting of time/distance to landmarks/events

 Route adherence

e Dynamic re-routing

Post-trip analysis

e Mining intelligence from historical trip data
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Network Data Model (NDM)

generates paths based on network, costs, and constraints

Linear Referencing System (LRS)

supports along-path distance determination, drive times and
situational awareness (i.e., more than just dynamic segmentation!!)

Application Server Mapviewer

generates dynamic data-driven maps for inclusion into
business applications

FARALLON

GEOGRAPHICS INC.



ORACLE’

sarae Path Determination

lllllllll
Oracle Spatial Users Conference

* Network Data Model (NDM)

* Link/Node/Path model

- PL/SQL and Java APls

 NDM versus ‘Oracle Route Server’
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Oracle Spatial Users Conference Name Null? Type
SQL> desc user sdo network metadata NODE ID NOT NULL NUMBER
Name NODE NAME VARCHAR2 (200)
——————————————————————————————————— NODE TYPE VARCHARZ (200)
ACTIVE VARCHAR2 (1)
NETWORK PARTITION ID NUMBER
NETWORK_ID GEOMETRY MDSYS.SDO_GEOMETRY
NETWORK CATEGORY COST NUMBER
GECMETRY TYPE
NETWORK TYPE SQL> desc [network] link$
NO OF HIERARCHY LEVELS Name Null? Type
NO_OF PARTITIONS | e
LRS_TABLE NAME LINK ID NOT NULL NUMBER
LIRS GEOM COLUMN LINK NAME VARCHAR2 (200)
NODE_TABLE_NAME START NODE ID NOT NULL NUMBER
NODE_GEOM_COLUMN END NODE ID NOT NULL NUMBER
NODE_COST COLUMN LINK TYPE VARCHAR2 (200)
LINK TABLE NAME ACTIVE VARCHAR? (1)
LINK GEOM COLUMN LINK LEVEL NUMBER
LINK_DIRECTION GEOMETRY MDSYS.SDO GEOMETRY
LINK COST COLUMN COST NUMBER
PATH TABLE NAME
PATH GECM COLUMN SQL> desc [network] path$
PATH LINK TABLE NAME Name Null? Type
PARTITION TABLE NAME e
PATH ID NOT NULL NUMBER
PATH NAME VARCHAR? (200)
PATH TYPE VARCHAR? (200)
N3 START NODE ID NOT NULL NUMBER
END NODE ID NOT NULL NUMBER
. COST NUMBER
L3 2 SIMPLE VARCHAR? (1)
N1 L1 N2 GEOMETRY MDSYS.SDO_GEOMETRY
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SystemConstraint Class
* Limit the network search space

NetworkConstraint Interface
* Implement complex business logic

Link/node tables updates
* Link/node ACTIVE flag field
« Custom/programmatic cost fields

Initial Path Determination
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NVhiIe we associate LRS with dynamic segmentation: \

=

Business data: > SDO LRS E—

From measure1 to measure API
2, Route Xhas condition Y

\J J
~

... we may also use LRS for ‘situational awareness’ for logistics:

Business reporting:

Along-route distances &

drive times to points of
O API interest

N Y,
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Simplified case where LRS measure represents distance:

SQL> select a.laname as landmark,

2 sdo_1lrs.find measure (b.geometry, a.geometry) as dist along path
3 from landmark a, persist path b

4 where b.path id=1

5 and a.laname='Pershing Grade School?';

LANDMARK DIST ALONG_ PATH

Pershing Grade School 20.5
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Simplified case extended to report all landmarks within 5 miles of path:

SQL> select a.laname as landmark,
2 |sdo_lrs.find_measure(l.geometry, a.geometry) as dist along path

3 from landmark a, persist path b

4 where b.path id=1

5 and [sdo_within_distance (a.geometry,b.geometry,

6 'distance=5 unit=MILE')='"TRUE'

7* order by dist along path
LANDMARK DIST ALONG PATH
Hospital 18.96
Mount View School 19.25
Wyoming State Penitentiary 19.57
Pershing Grade School 20.47
Wyoming Tech School 115.49
Invinson Memorial Hospital 120.22
Platte County Memorial Hosp 233.32
Libby School 233.87
Johnson County School District 404.15
Johnson Co Memorial Hospital 448.76
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Example

Impedance (i.e., speed limit) LRS business data enables time calculations:

SQL> select a.laname as landmark,

2 pkg.getTravelTime (1, 0, sdo lrs.find measure (b.geometry, a.geometry)) as time hrs
3 from landmark a, persist path b
4 where b.path id=1
5 and sdo within distance (a.geometry,b.geometry,
6 'distance=5 unit=MILE')='"TRUE'
7* order by time hrs

LANDMARK TIME HRS

Hospital .34

Mount View School .35

Wyoming State Penitentiary .36

Pershing Grade School .37

Wyoming Tech School 2.1

Invinson Memorial Hospital 2.19

Platte County Memorial Hosp 3.84

Libby School 3.85

Johnson County School District 5.98

Johnson Co Memorial Hospital 6.54
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Pre-trip Analysis

Representative requirements:

* Report features on/near path

* Report expected drive times to POls along path

begin
— -- Call the procedure
— i] 90 pkg.locsalongpath (pathid => :pathid,
k ® SNL.LANDMARK (21,149) . refcur => :refcur);
& | » [B] Labels of SNLINTERSTATES (736) \_‘ end;
- " SNLINTERSTATES (736) B
Y| »  SNLPERSIST_PATH (2) o B .ﬁ_iiw__,;—"
- { T .
> 0 . O |Variable [Type |Value
& . ] Uy 7 | pathid Float -1
b ® v |refcur Cursar ~ <Cursor>
=0 “ * 7 ¥
_.é; - [‘
N * {25} o
x|, Bl : B ‘ v ¥ ‘ e ‘
% | ID_ _ LANAME _|DIsT _[TIME _|
o Path origin L ° . p| 1) PR Hospital 19 0.29
o B > ° 2 37410 Mount View Schoaol 19.3 0.3
;LJ — ""*7 N 3/ 39971 Wyoming State Penitentiany = 19.6 0.3
< . \‘ 77’_777 4| 37406 Pershlpg Grade School 205 0.31
% S 5| 59254 Wyoming Tech School = 1155 1.78
— - 6| 37383 Invinson Memorial Hospital = 1202 1.85
- . ol ® 7| 39996 Platte County Memaorial Hosp = 233.3 3.34
. ° L] 78] 8| 37777 Libby School = 2339 3.34
e Esc | [ = 1:4,204,3 9/ 59766 Johnson County School District == 404.2 5.35
10| 39995 Johnson Co Memaorial Hospital = 448.8 5.87
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Representative requirements:

 Positioning & tracking

* Dynamic along-route distances/time reporting
* Alerts

e Proximity (along-route & ‘as the crow flies’)
e Route adherence
 Geofence
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=
Streamed (E2F251T?T)Es (736) N LY R
e . S (736) \ o
positioning T @ " " 3
coordmite insert - . - —
. ‘ ‘ ;}_fg\:i;;télr;e;;i;;d:;;;k(pat,"l => :pathid,
Tr|ggered - ! longin => :longin,
eometr ’ o - ® . latin => :latin,
g y “ landmarkid => :landmarkid,
ConStrUCtor and \> @ . disttolandmark => :disttolandmark,
|ntegr|ty rU|eS 777 - .&7 “‘ :' . s timetolandmark => :timetolandmark):;
—a Y ’
) _sfs.,
.. " o« O |Variahle | Type |Value
b __ _adl6 g v |pathid String = | 1
[Esc [ [1:4,204,320 v |longin Float v -104.9517
p| v |latin Float ¥ 41.9641844l
Determine v |landmarkid Float v 59766
. H v |disttolandmark Float v 176.77
LRS pOSItlon . ﬁgaslyze a.?alnStf / v |timetolandmark Float v 2.08
positions o X .

POl and real time
events
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SQL> select pkg.routeAdherence(1, geometry)
2 from fake_avl;

PKG.ROUTEADHERENCE( 1, GEOMETRY)

saL> /

PKG.ROUTEADHERENCE( 1, GEOMETRY)

* Implemented using sdo_within_distance

« Geofence uses sdo_within_distance for ‘as the crow
flies’, or LRS approach for along-path distance/time

alerts
FARALLON
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In-House:

* |nstitutional requirements (i.e., network constraints)
» Security over institutional data

» Use what you own

Commercial service:

« Common industry requirements

» Commodity service

* Integration with commercial business apps
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Demonstration

Positioning, dynamic along-path reporting, route adherence,

rendered in Mapviewer:

/A http:/ /localhost:8888/ mapviewer/demo/sni/snljsp?size=6.08&x=-105.36&cy=41.82&panN.x—7&pa oy il
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