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• GIS Architecture

• Database Design

• Geodatabase change detection 
and Synchronization

Outline



Loudoun County Virginia GIS Architecture
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Database Migration

From To

UNIX AIX Windows

DB2 SQL server

Application Server Connections Direct Connections

UNIX/DB2 login Windows Active Directory 
(Windows Authentication)

Single User Permissions Group Permissions



Office of Mapping and Geographic Information (OMAGI), Loudoun County VA

Database SQL Servers

• Development Server
Windows 2012
SQL server 2012

• Production Server
Windows 2012
SQL server 2012



Office of Mapping and Geographic Information (OMAGI), Loudoun County VA

Database Design

• Production 
Versioned database

• Browse
Non-versioned

• Raster
Orthophotography

• FGDB
Copy of Browse data for the web 
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Linkage to other Databases

• LMIS (Land Management Information System)

DB2

• Tyler (Assessor Database)

Oracle

• Public Safety
CAD (Computer-aided Dispatch)

• Health
Wellpoll
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• Default
• Production
• QC

 Address
 Building development
 Centerline
 Parcel
 Public safety

• Edit
 Address
 Building development
 Centerline
 Parcel
 Public safety

Production Database Versions
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Production Database Versions

Default

Production

QC

Address

Centerline

Parcel

Public Safety

Edit

Building Development

Address

Centerline

Parcel

Public Safety

Building Development

Land RecordLand Record
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• Detecting changes in geodatabase and
updating data

• Generating data status reports
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Data Synchronization
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Data Update Notifications
2014-11-19 02:30:04.107000
System Generated Message: LR and PS (versioned) datasets, and related LR layers, 
updated from prod to browse

RECORD COUNTS:

SOURCE (GISDBP): DESTINATION (GISDBB):
STREET_CENTERLINE_LINE: 22686 STREET_CENTERLINE_LINE: 22686
ADDRESS_POINT: 234854 ADDRESS_POINT: 234854
PARCELS_POLY: 115648 PARCELS_POLY: 115648
TOWNS_POLY: 8 TOWNS_POLY: 8
PSRESPONSE_POLY: 807 PSRESPONSE_POLY: 807
PSPOLICE_POLY: 34 PSPOLICE_POLY: 34
PSSTATIONS_POINT: 35 PSSTATIONS_POINT: 35
STREET_MAST: 12178 STREET_MAST: 12178
PLATFILE: 12759 PLATFILE: 12759
ADDRCONDO: 35932 ADDRCONDO: 35932
PARCEL_XY: 115433 PARCEL_XY: 115433
ADDRESS_XY: 117427 ADDRESS_XY: 117427
ADDRESSMAST: 143190 ADDRESSMAST: 143190
SUBDIVISION: 4218 SUBDIVISION: 4218
GISFS: 132969 GISFS: 132969
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ArcSDE System Tables
LAYERS table
The LAYERS table maintains data about each feature class in 
the database.

VERSIONS table
The versions table contains the version names, their dates and 
owner information.

SDE_process_information
This table  maintains the table names, active processes and 
their start times.

SPATIAL_REFERENCES table
The spatial_references table contains the coordinate system 
information and its values 
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STATES table
The states table contains meta-data, state ID, owner, 
creation and closing time, state ID of the parent state and 
lineage information.

MVTABLES_MODIFIED
This table contains information for all modified/edited tables.

TABLE_REGISTRY table
This table manages all registered tables. It includes table 
names, owners, and descriptions.

ArcSDE System Tables…contd
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ArcSDE System Tables…contd
States Mvtables_modified

Tab_registry
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System View Joins to get Closing/Edit Time

Layer Creation time
- SDE Layers table

Layer Edit time
- View showing 

closing time time
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Data Status Reports

• Version for Users 
(Deployed on citrix application servers)

• Version for Development 
and Systems group
(Installed on desktops)
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SELECT DISTINCT 
sde.SDE_layers.database_name, sde.SDE_layers.owner,
sde.SDE_layers.table_name, 

DATEADD(Second, sde.SDE_layers.cdate, '01-Jan-1970') AS Creation_Date,
sde.ST_SPATIAL_REFERENCE_SYSTEMS.definition,   
sde.ST_SPATIAL_REFERENCE_SYSTEMS.organization_cordsys_id

FROM     sde.SDE_layers

LEFT OUTER JOIN  sde.ST_SPATIAL_REFERENCE_SYSTEMS

ON sde.SDE_layers.srid=sde.ST_SPATIAL_REFERENCE_SYSTEMS.srs_id

Get Creation Date for Data layers
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Data Reports for Users
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Get Edit Date for Data layers

SELECT DISTINCT 
sde.SDE_layers.database_name, sde.SDE_layers.owner, 
sde.SDE_layers.table_name, 

DATEADD(Second, sde.SDE_layers.cdate, '01-Jan-1970') 
AS Creation_Date, gisprod.V_UNIQTABSTATESID_EDIT.CLOSING_TIME

FROM     sde.SDE_layers

LEFT OUTER JOIN
gisprod.V_UNIQTABSTATESID_EDIT

ON 
sde.SDE_layers.table_name = gisprod.V_UNIQTABSTATESID_EDIT.TABLE_NAME
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Data Reports for System Analysis
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• A reliable way to detect 
changes 

• Sync data across instances

• Transparency to users and 
management through reports

In Conclusion….
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