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1. Introduction

This document is intended as a general overview of how SDE and SDO work together in an Oracle database environment. Additionally, what tables are affected and updated by the SDE registration process are documented, as well as the steps required for successfully registering SDO spatially enabled data as an SDE layer.
This information provided within this document refers to ArcSDE 9.0 and greater.

1.1 How SDE Registration Works

For a table to be registered with ArcSDE, it must meet at least the following criteria: 

· It must be owned by the user registering the table. 

· It must have a single SDO_GEOMETRY column. 

· It must have no other columns of a user-defined type. 

· It must have a valid entry in the view USER_SDO_GEOM_METADATA. 

· It must have a single type of geometry (points, lines or polygons). Geometry can be multi-part. 

· It must have an integer, unique, not-NULL column suitable as a registered row ID column. 

· It should have a spatial index; otherwise, spatial queries are not possible. 

· It should pass Oracle's geometry validation tests; otherwise, accessing these geometries may have unexpected results.

When registering Oracle spatial geometry's within the SDE environment, there are five possible tables of the SDE user that can be updated.

The SDE command to register third-party spatial geometries is…
sdelayer -o register -l <table,column> [-e <entity_mask>]

{[-C NONE] | [-C <row_id_column>[,{SDE|USER}[,<min_ID>]]]}

[Spatial_Index] [-S <layer_description_str>] [-q]

     
[-k <config_keyword>] [-i <service>] [-s <server_name>] 

     
-u <DB_User_name> [-p <DB_User_password>] [-D <database>]
This command performs two operations; updating the SDE geometry metadata tables and the SDE table registry tables. This command populates ArcSDE's system tables so that the table appears as a layer to ArcSDE client applications.
1.1.1 The Affected Tables

The following list of tables are updated, where required, when third-party spatial data is registered as an SDE layer, using the SDELAYER command, with the –o register switch.
SDE.LAYERS

SDE.GEOMETRY_COLUMNS

SDE.SPATIAL_REFERENCES

SDE.COLUMN_REGISTRY

SDE.TABLE_REGISTRY

The SDE.LAYERS table is used to keep track of the geometry tables of views that are registered as a SDE spatial layer. 

The SDE.GEOMETRY_COLUMNS table contains the name of the geometry column that will be used by SDE.  The column specified must be of type number(38).
The SDE.SPATIAL_REFERENCES table contains the coordinate information for a specific registered layer. When a SDE layer is rendered, the layer will be displayed as defined by this coordinate system.

The SDE.COLUMN_REGISTRY table contains all the columns that are found within the table or view that have been registered as an SDE layer.

The SDE.TABLE_REGISTRY table contains a list of tables or views that have been registered with SDE.


[image: image2.emf]SDE.LAYERS

layer_id integer

description varchar2(65)

database_name varchar2(32)

owner varchar2(32)

table_name varchar2(160)

spatial_column varchar2(32)

eflags integer

layer_mask integer

gsize1 float

gsize2 float

gsize3 float

minx float

miny float

maxx float

maxy float

cdate integer

layer_config varchar2(32)

optimal_array_sizeinteger

stats_date integer

minimum_id integer

(PK)srid

integer

base_layer_id integer

minz float

minm float

maxz float

maxm float

SDE.GEOMETRY_COLUMNS

f_table_catalog varchar2(32)

(PK)f_table_schema

varchar2(32)

(PK)f_table_name

varchar2(160)

(PK)f_geometry_column

varchar2(32)

g_table_catalog varchar2(32)

g_table_schema varchar2(32)

g_table_name varchar2(160)

storage_type integer

geometry_type integer

coord_dimension integer

max_ppr integer

srid

integer

SDE.SPATIAL_REFERENCES

(PK)srid

integer

description varchar2(64)

auth_name varchar2(256)

auth_srid integer

falsex float

falsey float

xyunits float

falsez float

zunits float

falsem float

munits float

object_flags integer

srtext varchar2(1024)

SDE.TABLE_REGISTRY

(PK)registration_id

integer

table_name varchar2(160)

owner varchar2(32)

rowid_column varchar2(32)

description varchar2(65)

object_flags integer

registration_date integer

config_keyword varchar2(32)

minimum_id integer

imv_view_name varchar2(32)

SDE.COLUMN_REGISTRY

(PK)table_name

varchar2(160)

(PK)owner

varchar2(32)

(PK)column_name

varchar2(32)

sde_type integer

column_size integer

decimal_digits integer

description varchar2(65)

object_flags integer

object_id integer

RI
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1.1.2 What is going on during registration
When the SDELAYER –o register command is executed, the command updates the SDE.LAYERS table, the SDE.GEOMETRY_COLUMNS table and if necessary the SDE.SPATIAL_REFERENCES table if and only if, there is not an identical match for the well-known text of the SDO coordinate system. 
The SDE.COLUMN_REGISTRY and the SDE.TABLE_REGISTRY tables are updated to complete the registration. These two tables are updated as if the command SDETABLE –o register was executed.
1.1.3 Steps to ensure successful registration of SDE layers

The following steps will ensure that SDO table data will be registered and rendered correctly within an SDE environment.

The following assumes that data is present within the SDO spatially enabled tables. If data is not present, data will either have to be loaded(at a minimum it should be two records that will describe the extents of the data), or the use of the –x option in the SDELAYER –o register command will have to be employed.

1. If not already present, insert the required coordinate system metadata entry in the MDSYS.CS_SRS table. 
· This information is critical for SDO, but it will also be used by SDE when it determines what coordinate system the data is in. When SDE makes this determination, SDE may create a new SRID record in the SDE.SPATIAL_PREFERENCES table if and only if the SDO well-known text does not match the spatial-reference text from SDE. If SDE determines that there is not an exact match, SDE will create a new SRID record and associate the newly registered SDE layer to the SDE spatial preference.
2. Insert records for each Oracle table that is SDO spatially enabled in the MDSYS.SDO_GEOM_METADATA_TABLE. 
· This information is critical for SDO, but it will be used by SDE when determining the spatial extent of the SDE layer when the layer is rendered.
3. Create the Oracle spatial indexes. When registering a new layer, SDE requires the spatial index to be present.

4. Analyze and update the index statistics for the spatial indexes.

5. Ensure that there is an SRID entry in the SDE.SPATIAL_REFERENCES table, that describes the appropriate coordinate system for the SDE layers that will be registered. 
· If the appropriate record is not present, in this case BC Albers, then create one by issuing an appropriate SQL INSERT statement.  A new SRID number must be supplied; it is suggested that this be SRID number '2'. 
· The following link describes the BC MSRM ArcSDE Data Storage Standards.  http://srmwww.gov.bc.ca/gis/sdedata.html
· The SQL script load_spatref.sql contains SQL commands to load these values. When a layer is created, its spatial reference should be set to one of those created by the script, rather than relying on ArcGIS to possibly create a new reference system with different parameters.
· NOTE: Although Oracle Spatial and SDE are using the same coordinate system, the SDE.SPATIAL_REFERENCES WKText(well-known text)  is different to the WKText used for the Oracle Spatial in the MDSYS.CS_SRS table.
6. Register the SDO spatially enabled tables as SDE layers, using the –R command to ensure that SDE registers the layers with the specified coordinate system.

· SDE will populate the SDE tables as discussed above.
· NOTE: There MUST be data present in the table before registering the SDE layers (if not, the SDE commands will fail)

7. Ensure that SDE has pointed the newly registered layers to the specified coordinate system.
· Query the SDE.LAYERS table. All newly registered records should have an SRID value as specified, for example '2'.

· Query the SDE.GEOMETRY_COLUMNS table. All newly registered records should have an SRID value as specified, for example '2'.

· Query the SDE.SPATIAL_REFERENCES table. There should not be any newly created records in this table.

· In the event that the three preceding queries are not true, then it will be necessary to manually alter the SDE.LAYERS and the SDE.GEOMETRY_COLUMNS table to point to the specified SRID value in the SDE.SPATIAL_REFERENCES table.
8. Optionally, delete the newly created and now, unwanted SRID records from SDE.SPATIAL_REFERENCES table.
9. Verify that the SDO metadata information has not been deleted or has not had any records updated by SDE.
· Query the MDSYS.SDO_GEOM_METADATA_TABLE table and ensure that the previously inserted metadata records have not been deleted or altered. In some instances the record may be completely removed. However, it is more likely that the SDO_SRID value will have been deleted during the un-registering of a layer from SDE.
· In the event that the preceding query is true, then it will be necessary to manually alter the MDSYS.SDO_GEOM_METADATA_TABLE table to restore either the full record, or the SDO_SRID value.
2. Forum Notes

The following section details some recommendation, suggestions, tips and tricks gathered from various forums on the internet, including ESRI sites and other user sites. Links will be provided where possible.

Q1. 
Is the '-x' option needed when creating or registering Oracle Spatial data using ArcSDE tools?

A1.
The -x option is needed with the commands 'sdelayer -o add' and 'sdelayer -o register' to add an SDO_GEOMETRY spatial column to an existing table or register an existing table containing an SDO_GEOMETRY column as an ArcSDE feature class. 

When registering a third party Oracle Spatial table with the 'sdelayer –o register' command, the values accompanying the -x option values are ignored, but the presence of the -x option signals ArcSDE to set correct offset and scale values, based on the metadata values in USER_SDO_GEOM_METADATA. 

Reference: http://support.esri.com/index.cfm?fa=knowledgebase.techarticles.articleShow&d=23216
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Table


SDE.LAYERS


layer_id		integer
description		varchar2(65)
database_name	varchar2(32)
owner		varchar2(32)
table_name		varchar2(160)
spatial_column		varchar2(32)
eflags		integer
layer_mask		integer
gsize1		float
gsize2		float
gsize3		float
minx			float
miny			float
maxx		float
maxy		float
cdate		integer
layer_config		varchar2(32)
optimal_array_size	integer
stats_date		integer
minimum_id		integer
(PK)srid		integer
base_layer_id		integer
minz			float
minm		float
maxz		float
maxm		float


SDE.GEOMETRY_COLUMNS


f_table_catalog			varchar2(32)
(PK)f_table_schema		varchar2(32)
(PK)f_table_name		varchar2(160)
(PK)f_geometry_column	varchar2(32)
g_table_catalog			varchar2(32)
g_table_schema			varchar2(32)
g_table_name				varchar2(160)
storage_type				integer
geometry_type				integer
coord_dimension			integer
max_ppr				integer
srid				integer


SDE.SPATIAL_REFERENCES


(PK)srid	integer
description	varchar2(64)
auth_name	varchar2(256)
auth_srid	integer
falsex	float
falsey	float
xyunits	float
falsez	float
zunits	float
falsem	float
munits	float
object_flags	integer
srtext	varchar2(1024)


SDE.TABLE_REGISTRY


(PK)registration_id	integer
table_name			varchar2(160)
owner			varchar2(32)
rowid_column			varchar2(32)
description			varchar2(65)
object_flags			integer
registration_date		integer
config_keyword		varchar2(32)
minimum_id			integer
imv_view_name		varchar2(32)


SDE.COLUMN_REGISTRY


(PK)table_name	varchar2(160)
(PK)owner			varchar2(32)
(PK)column_name	varchar2(32)
sde_type			integer
column_size			integer
decimal_digits			integer
description			varchar2(65)
object_flags			integer
object_id			integer
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