Geospatial technology is in many ways a special case of database technology, and therefore the architectural concerns of database technologies usually account for geospatial as well. For example, we foresee no need to account separately for geospatial in the high-level TRM categories of Service Access and Delivery
At the Service Platform and Infrastructure, Component Framework and Service Interface and Integration levels, however, the geospatial industry has defined a number of specialized systems and standards. 

Service Platform and Infrastructure

Database / Storage

Database / Storage refers to a collection of programs that enables storage, modification, and

extraction of information from a database, and various techniques and devices for storing large

amounts of data.
Database
Refers to a collection of information organized in such a way that a computer program can quickly select desired pieces of data. A database management system (DBMS) is a software application providing management, administration, performance, and analysis tools for databases.

Geospatial database support at a minimum means that the database software has:

1. a specialized compact geospatial data format
2. geospatial indexing
3. geospatial data access and processing functions
Less common is geospatial database support for advanced functions such as replication, long transactions, atomic transactions, etc. This level of geospatial awareness is usually present only in products with native geospatial support.

Notable databases with native geospatial support:

· IBM DB2

· MySQL

· Oracle

· PostgreSQL

Databases with geospatial support via 3rd-party products: 

· IBM DB2

· Microsoft SQL Server

· MySQL

· Oracle

· PostgreSQL

· Sybase

Component Framework

The Component Framework consists of the design of application or system software that incorporates interfaces for interacting with other programs and for future flexibility and expandability. This includes, but is not limited to, modules that are designed to interoperate with each other at runtime. Components can be large or small, written by different programmers using different development environments and may be platform independent. Components can be executed on standalone machines, a LAN, Intranet or the Internet.
Security

Security defines the methods of protecting information and information systems from unauthorized access, use, disclosure, disruption, modification, or destruction in order to provide integrity, confidentiality and availability.

GeoDRM special b/c certain inherently spatial characteristics are accounted for in GeoDRM that would not be part of any other security regime. No specs here yet – how to mention??

Presentation / Interface

This defines the connection between the user and the software, consisting of the presentation that is physically represented on the screen.
Content Rendering

This defines the software and protocols used for transforming data for presentation in a graphical user interface.
Relevant standards:

OGC Styled Layer Descriptor (SLD)

https://portal.opengeospatial.org/files/?artifact_id=1188
The SLD is an encoding for how the Web Map Server (WMS 1.0 & 1.1) specification can be extended to allow user-defined symbolization of feature data.

Wireless / Mobile / Voice

Relevant standards:

OpenGIS Location Service OpenLS: Core Services

http://portal.opengeospatial.org/files/?artifact_id=8836
The primary objective of OpenLS is to define access to the Core Services and Abstract Data Types (ADT) that comprise the GeoMobility Server, an open location services platform.

Data Interchange

Define the methods in which data is transferred and represented in and between software applications.

Data Exchange

Data Exchange is concerned with the sending of data over a communications network and the definition of data communicated from one application to another. Data Exchange provides the communications common denominator between disparate systems. 

Relevant standards:

Web Feature Service

https://portal.opengeospatial.org/files/?artifact_id=8339
The OGC Web Feature Service allows a client to retrieve and update geospatial data encoded in Geography Markup Language (GML) from multiple Web Feature Services. The requirements for a Web Feature Service are: 1. The interfaces must be defined in XML. 2. GML must be used to express features within the interface. 3. At a minimum a WFS must be able to present features using GML. 4. The predicate or filter language will be defined in XML and be derived from CQL as defined in the OpenGIS Catalogue Interface Implementation Specification. 5. The datastore used to store geographic features should be opaque to client applications and their only view of the data should be through the WFS interface. The use of a subset of XPath expressions for referencing properties.

Web Coverage Service

https://portal.opengeospatial.org/files/?artifact_id=3837

Extends the OGC Web Mapping Service (WMS) interface to allow access to whole or portions of geospatial "coverages"—regularly varying gridded data sets such as aerial imagery.

Filter Encoding

http://portal.opengeospatial.org/files/?artifact_id=8340
Coordinate Transformation Services

http://portal.opengeospatial.org/files/?artifact_id=999

To minimize errors associated with projecting a 3D surface (the earth) into a 2D plane, different earth projections are used by various state, local and federal agencies. This makes it crucial to have the ability to transform data from one projection to another as needed.

Spatial Data Transfer Standard (SDTS): FGDC-STD-002

http://mcmcweb.er.usgs.gov/sdts/
The SDTS was designed by a group of people representing government 

agencies, universities, and private companies that saw a requirement for a robust way of transferring earth-referenced spatial data between dissimilar computer systems with the potential for no information loss. The SDTS is a standard for data transfer, as opposed to a standard for data processing.  SDTS does not replace existing Geographic Information System (GIS) processing formats.

NOTE: a modified version was adopted as ANSI INCITS 320:1998, which is undergoing periodic review through INCITS Technical Committee L1.

SDTS Part 5: Raster Profile and Extensions: FGDC-STD-002.5

http://www.fgdc.gov/standards/status/sub4_1.html
SDTS Part 6: Point Profile: FGDC-STD-002.6

http://www.fgdc.gov/standards/status/sub2_3.html
SDTS Part 7: Computer-Aided Design and Drafting (CADD) Profile: FGDC-STD-002.7-2000

http://www.fgdc.gov/standards/status/sub3_2.html
Service Interface and Integration

Integration

Integration defines the software services enabling elements of distributed business applications to interoperate. These elements can share function, content, and communications across heterogeneous computing environments. In particular, service integration offers a set of architecture services such as platform and service location transparency, transaction management, basic messaging between two points, and guaranteed message delivery.
Middleware

Middleware increases the flexibility, interoperability, and portability of existing infrastructure by linking or “gluing” two otherwise separate applications.

Relevant standards:

Information technology -- Database languages -- SQL multimedia and application packages -- Part 3: Spatial: ISO 13249-3:2003

asdf

Simple Features for SQL

http://portal.opengeospatial.org/files/?artifact_id=829

The Simple Feature Specification application programming interfaces (APIs) provide for publishing, storage, access, and simple operations on Simple Features (point, line, polygon, multi-point, etc). This specification describes a SQL implementation of Simple Features.
Simple Features for CORBA

http://portal.opengeospatial.org/files/?artifact_id=834

This specification describes a CORBA implementation of Simple Features.

Simple Features for OLE/COM

http://portal.opengeospatial.org/files/?artifact_id=830

This specification describes an OLE/COM implementation of Simple Features.
Interoperability

Data Format / Classification

Defines the structure of a file. There are hundreds of formats, and every application has many different variations (database, word processing, graphics, executable program, etc.). Each format defines its own layout of the data. The file format for text is the simplest.

Relevant standards:

Content Standard for Digital Geospatial Metadata (version 2.0): 
FGDC-STD-001-1998

http://www.fgdc.gov/metadata/contstan.html
Content Standard for Digital Geospatial Metadata, Part 1: Biological Data Profile: FGDC-STD-001.1-1999

http://www.fgdc.gov/standards/status/sub5_2.html
Content Standard for Digital Geospatial Metadata: Extensions for Remote Sensing Metadata: FGDC-STD-012-2002

http://www.fgdc.gov/standards/status/csdgm_rs_ex.html
Metadata Profile for Shoreline Data: FGDC-STD-001.2-2001

http://www.fgdc.gov/standards/status/sub5_6.html
Cadastral Data Content Standard: FGDC-STD-003

http://www.fgdc.gov/standards/status/sub3_5.html

Classification of Wetlands and Deepwater Habitats of the United States: FGDC-STD-004

http://www.fgdc.gov/standards/status/sub3_4.html
Vegetation Classification Standard: FGDC-STD-005

http://www.fgdc.gov/standards/status/sub2_1.html
Soil Geographic Data Standard: FGDC-STD-006

http://www.fgdc.gov/standards/status/sub2_2.html
Content Standard for Digital Orthoimagery: FGDC-STD-008-1999

http://www.fgdc.gov/standards/status/sub3_6.html
Content Standard for Remote Sensing Swath Data: FGDC-STD-009-1999

http://www.fgdc.gov/standards/status/sub4_4.html
Utilities Data Content Standard: FGDC-STD-010-2000

http://www.fgdc.gov/standards/status/sub3_1.html

Data Types / Validation

Refers to standards used in identifying and affirming common structures and processing rules. This technique is referenced and abstracted from the content document or source data.

Relevant standards:

GML

Context

CSDGM (FGDC-STD-001-1998) mention ISO harmonization efforts
Data Transformation

Data Transformation consists of the protocols and languages that change the presentation of data within a graphical user interface or application.

Relevant standards:

SLD

Web Mapping Service

Interface

Interface defines the capabilities of communicating, transporting and exchanging information through a common dialog or method. Delivery Channels provide the information to reach the intended destination, whereas Interfaces allow the interaction to occur based on a predetermined framework.
Service Discovery

Defines the method in which applications, systems or web services are registered and discovered.
Relevant standards:

CS-W-Catalog

Service Description / Interface

Defines the method for publishing the way in which web services or applications can be used.

OGC has done work in this area. Services may use WSDL as a way to describe endpoint bindings. More information is usually available by invoking a given service’s GetCapabilities operation. This operation provides the calling application with more detailed, service domain-specific information. For example, in the case of the OGC Web Mapping Service, the GetCapabilities operation catalogs such features as available data layers and supported image formats. 

Relevant standards:

OGC Reference Model

OGC Web Services Common







