ArcGIS Data Models

Presented by Steve Grise.  (www.esri.com/arconline to see all of the data models).

Data Models:

1. Encourage and support standards

2. Provide a common data model for Web (NSDI/GSDI)

The ESRI Data Models are not comprehensive – have to add to them to use them fully – they contain common data elements.

There are 19 different models in progress, including Forestry, Navigation/Marine/Hydro, Parcels, Transportation, and Water Utilities/Petro/Electric.

There are Active Workgroup Projects for Transportation and Marine Coastal.  ESRI is introducing a “county” model containing Census, Hydro, PLSS, Parcels, Addresses,

There are TEMPLATES, which assist in implementation.  ArcMap has an Object Loader tool to get all of the rules, behaviors, etc. on your data to trigger events.  XMI is replacing the Microsoft Repository.
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UML:

· Way to share designs (UML/Repository ( XMI)

· Use to build database but not to use database (house blueprint example)

· Need to give users a high-level UML (maybe Visio .pdf) – house designs vs blueprints concept

ArcPublisher

Presented by Rob Elkins.  This is an extension and must be purchased.  Use ArcPublisher to create compressed ArcMap .mxd files with a .pmf extension (read by ArcReader).

1. author .mxd

2. publish .pmf ( ArcMap Publisher extension

3. read with ArcReader

ArcReader

Presented by Rob Elkins.  This is a new, free viewer of .pmf files (output of ArcPublisher).  It is a dynamic viewing that is Read Only.  The 3 parts of ArcReader are:

1. View

2. Editor (explorer)

3. Info (print maps)

Using CASE Tools for Object Modeling – ESRI
ESRI provides a “Semantics Checker” tool, which runs inside of the Microsoft Visio data modeling software.  The “Semantics Checker” analyzes UML Geodatabase (GDB) data models for proper structure and format.  It reports two different types of errors: (1) Warnings – All warnings would not have to be corrected and (2) Errors – All errors must be fixed.

The following steps are used to build a GDB from the UML data model:



(1) Export UML data model from Visio to a XML digital format (called XMI).



(2) Use ArcCatalog and select GDB for schema generation.



(3) Browse to the XMI file.



(4) Use schema wizard log to construct GDB from XMI file.

ArcGIS 9 and Beyond

Presented by ESRI.  

1. Released after ArcGIS 8.3

2. Geoprocessing – overlay, buffer, conversions in ArcToolbox (there will be over 400 functions).

3. Network Analyst – build, maintain, and analyze multi-nodal networks, which can build connectivity on relationships.

4. Spatial and Aspatial – all in one geodatabase including cartography.

5. 3D Visualization tools – terrain the geodatabase will create the TIN on the fly.  ArcGlobe-3D features and symbols will use attributes to drive assignments with a multipatch Geometry type for 3D features.

6. Distributed GIS.

7. Distributed Geodatabase.

Geodatabase Enhancements:

1. Support more data types

· raster (data type, catalogs, datasets)

· XML

· UUID (global identifier)

· Terrain

2. Relationship Classes – reflexive classes (source and target in the same table) and multiple origins and destinations.

3. Network Analyst

4. distributed Geodatabase – replicated data management.  This requires a global object ID and versioning.  

5. Use update-grams to change records, not SDE connectivity.

6. Cartography

· map layout

· symbolize a layer

· store map elements

· store entire map

ArcGIS – The Road Ahead for GDB – ESRI
Enhanced Topology tools and capability will be provided with ArcGIS 8.3.  Some of the enhanced Topology capability will include:

(1) Management of set of simple feature classes.

(2) Defines integrity rules and constraints for feature classes associated with topology.

(3) Validate topology.

ArcGIS 8.3 Network Enhancements are to include topology networks, relationship networks, and geometric networks.


(1) Topology Networks are new and will include multi-modal networks (separate sub-networks), turns (complex turning movement), and attributes (on the fly cost calculations and analysis improvements).  Multi modal networks include streets and railroads.  Streets and railroads are separate sub-networks, which connect to each other only at a railroad (i.e., street/railroad crossing).


(2) Relationship Networks provide network connectivity between objects, where connectivity is purely relationship based.  Objects may be spatial or non-spatial.  Examples are airline flights, telecommunications cable bundles, and electric underground cables.  For telecommunications cable bundles and electric underground cables, several cables may be located in an underground trench or inside a conduit.  Each individual cable cannot be shown spatially.  Flights originate and end at an airport (spatial), but Flight Number is non-spatial.


(3) Geometric Networks will be extended to support the relationship network concept.

Better raster support is to be provided with ArcGIS 9.x.  Tables and Feature Classes will support Raster Attributes.  Raster transactions are to be improved (i.e., better incremental raster updates, versioning models for raster data).

With ArcGIS 9.x, the GDB is to support more data types (e.g., XML & global id).  XML related improvements to include (1) XML columns for any feature class or table, (2) index XML document, and (3) query based upon XML content.  Global ID (Global Identifier (UUID)) will uniquely identify a feature across any GDB.  It appears that the UUID is equivalent to the SDSFIE/FMSFIE Primary Key (PK)/Foreign Key (FK).

Terrain (ArcGIS 9.x) – To provide capability to store maps and map elements in a GDB.  To support sharing of map elements.

Cartographic Features (ArcGIS 9.x) – Multi-representational features. Can be used to create multi-scale GDB.  

Export/Import (ArcGIS 9.x) – To provide ability to (1) export a subset of a GDB and (2) import into an existing GDB in both XML and Binary export formats.  A data definition section will permit selection of all GDB elements including relationships.  Data section will be OGC compliant.  

Distributed GDB – 


(1) Disconnected Editing (ArcGIS 8.x) – User can checkout data from a master Geodatabase, edit it, then check the data back in to the master GDB.


(2) Replicated Data Management (ArcGIS 9.x) – To support Parent/Master GDB and several Replicated/Child GDB’s at different locations.  GDB’s need to be versioned.  Synchronization to provide update of Parent & Child GDB’s via “update-grams” capability.  Child GDB’s will not require SDE connectivity.  “Update-grams” formats to include Microsoft Access (mdb) and XML. 

Working with Tables, Charts, & Reports – ESRI.  


a.  The concept of “Joins” in ESRI terminology includes: (1) Attribute joins (i.e., attribute joins between tables in same Geodatabase), (2) Spatial joins (static, new output created), and (3) Relationship class joins (geodatabases).   Attribute table join options include: (1) Keep all joins and (2) Keep only matches.  Relationship Classes – Includes only datasets in same Geodatabase.  FID = ArcGIS unique identifier.


b.  The concept of “Relates” in ESRI terminology refers to “Cross Database” joins, or joins to tables not located in a Geodatabase.  For example, “relates” would permit joins between GDB tables and external database tables (e.g., an organization’s other Oracle or Access databases). 


c.  SQL Tables (New in ArcGIS 8.3) – Will provide a “read-only” view.  Will create tables in ArcMap, as defined by SQL Select Statement. Functionality will be available with ArcView license.  Will have ability to assign “alias” (or local user defined) names to attributes.


d.  Graphs & Reports – Can be created with: (1) ArcMap Built-In Tool Wizard or (2) Crystal Reports.

Working with CAD Data – ESRI

a.  CAD & GIS Integration Approaches include: (1) Feature to Feature (traditional conversion - may lose some data); (2) Hybrid editor (CAD based GIS); (3) CAD as GIS data (direct read); (4) Common data repository; (5) and Translation (captures “meaning”).


b.  Geoprocessing Tools (ArcGIS 9.x) – To provide bi-directional translation and data mining.  Can capture inferred meaning (i.e., layer, color, linetype). Can import CAD drawing into GDB and back to CAD. Can define a specific CAD standard for generating CAD drawing from GDB.  Promotes editing in appropriate environment (i.e., CAD for CAD data and GIS for GIS data).


c.  ArcGIS 8.x will support CAD as both (1) CAD layers and (2) CAD Feature Data Objects (CAD Feature Classes).  CAD Feature Classes to be organized as (1) annotation, (2) point, (3) polyline, (4) and (5) polygon.  


d.  ArcToolbox Conversion Tools provide the traditional conversion of CAD to GIS format.


e.  ArcScene (ArcGIS 9.x) – To provide 3D GIS capability.


f.  ArcSDE CAD Client – To provide database integration and a seamless CAD repository. Makes AutoCAD and MicroStation clients of SDE. Converts CAD to ArcSDE features, and can store CAD binary objects.  Relational databases (RDBMS) include SQL Server and Oracle.   

Administering a Multi-user Geodatabase
Presented by Shannon Shields (SQLServer expert).

Versioning ( the base tables are the original and the delta tables are the adds and deletes tables.  

*********Every change has a state ID that goes in a Version.

A version is a named “pointer” to states (long transactions, history, etc.).  Each state belongs to a lineage of changes, which extend to the base state.

There are 7 tables in versioning:

1. SDE_VERSIONS (every one points to a state and has a parent)

2. SDE_STATES (current states)

3. SDE_STATE_LINEAGES (preceding states)

4. SDE_MVTABLES_MODIFIED (which tables have been modified)

5. SDE_COMPRESS_LOG 

6. SDE_TABLE_REGISTRY

7. SDE_LAYERS

	SDE_VERSIONS
	

	Name
	C(32)

	Owner 
	Creator

	Status 
	Public, Private, Protected

	State_id
	FK



	SDE_STATES
	

	State_id
	PK

	Owner 
	Creator

	State_lineage_id
	FK



	SDE_MVTABLES_MODIFIED
	

	State_lineage_id
	PK

	table_id
	FK



	SDE_TABLE_REGISTRY
	

	table_id
	FK


ArcGIS 3D Analyst
This is an extension available in ArcGIS 8.2.

ArcScene:

1. scene object – light, z exaggeration, background color

2. camera – location, roll, distance

3. layers – transparency, scale, rotation

There are several ways to create an animation .avi file:

1. Record – navigate and it will capture al of your movements

2. Build tracks by inserting keyframes

3. Take a CADD files object and move it along a path

There are 4 sources of 3D Animations:

1. recording navigations

2. Manager Dialog

3. Group animation of layers with time changes, etc.

4. Selected graphic or feature.

Track Time is always 0 – 1 time range and scale range.

Get 3D buildings, trees, etc. from arcobjects3d at arconline

SDSFIE User Group Meeting

Presented by Bobby Carpenter, Nancy Towne, Harold Smith, and Rita Massey.  G/I/S, Inc. coordinated the room and time with ESRI.

SDSFIE Users Concerns:

· Metadata – cut and paste on metadata definitions – how do we get this in the Browser?  How to use previously generated metadata?
· Geobase Effort with Air Force.  Will be contacting them.
· Toolbox ported to Palm Pilot – are we going to do this?
