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Appendix A:  Functionality for KLC Portal

Following up to the KLC System Architecture and Database Review document and the User Needs Analysis (UNA) and Process Flow document, this document presents the system use cases and associates them to the KLC UNA requirements -- user process flows and functional requirements groupings -- and OpenGIS high-level Web Services (where applicable). 

A use case defines a goal-oriented set of interactions between external actors and the system under consideration. Actors (e.g., admins, end-users or users) are parties outside the system that interact with the system. An actor may be a class of users, roles users can play, or other systems.

A use case is initiated by a user with a particular goal in mind, and completes successfully when that goal is satisfied. It describes the sequence of interactions between actors and the system necessary to deliver the service that satisfies the goal. It also includes possible variants of this sequence, e.g., alternative sequences that may also satisfy the goal, as well as sequences that may lead to failure to complete the service because of exceptional behavior, error handling, etc. The system is treated as a "black box", and the interactions with system, including system responses, are perceived as from outside the system.
Thus, use cases capture who (actor) does what (interaction) with the system, for what purpose (goal), without dealing with system internals. A complete set of use cases specifies all the different ways to use the system, and therefore defines all behavior required of the system, bounding the scope of the system. 
Furthermore, the KLC Portal is envisioned to be made up of seven modules, as indicated below. This document associates the use cases for each module. Most of these modules will probably be designed as an integrated, multi-service client where service-chaining is performed by the client. This way, the integrated client will provide a unified environment that allows a user to visualize and analyze data from several services as well as download the data for use at a local computer.
1 KLC System Use Cases

The following is a summary of all the use cases presented in this document and their corresponding descriptions.

	General Use Cases 
	Description
	

	Authentication
	Describes the flow of events and rules for the system to decide whether or not the user is entitled to receive the service he is requesting.

	Gazetteer
	Describes the flow of events for specifying or navigating to locations by place names, by explicit numeric coordinates, or by user interface gestures.

	Data / Service Access 
	Describes the flow of events for searching for data and/or services in the case when the pre-allocation of data and/or service is intact or the pre-allocated data and/or service don’t meet the user’s needs. 

	Admin Tools
	
	

	Publish Data
	Describes the flow of events for implementing an online data product.

	Publish Service
	Describes the flow of events for configuring OGC Web Services.

	Pre-allocating Useful Services
	Describes the flow of events for pre-allocating services as ‘default’ or ‘startup’ service in dedicated map windows (modules).

	Pre-Allocating Best Data
	Describes the flow of events for pre-allocating data as ‘default’ or ‘startup’ service in dedicated map windows (modules).

	Register a Data Schema
	Describes the flow of events for implementing a Data Product Specification as the message contents of online service interface.

	Setup Schema Translation
	Describes the flow of events for translating different data models "on-the-fly” using a translating WFS (WFS-X).

	Custom Mapping Module
	
	

	View Area of Interest
	Describes the flow of events for viewing an AOI by utilizing place names.

	Retrieving Imagery
	Describes the Imagery Production functionality, including querying an Imagery Catalog, retrieving imagery from an Imagery Archive, and assembling a Service Chain.

	Service-Chaining for Viewing Imagery
	Describes the sequence of operations that employ registries and service-chains to enable viewing imagery, which includes searching and binding to a CPS service.

	Service-Chaining for Map Rendering
	Describes the sequence of operations by which a client queries a service registry and discovers WFS data. The data in the WFS is rendered by a WMS that supports external feature rendering.

	Service-Chaining for Feature Production
	Describes the functionality that serves to provide retrieval and viewing of feature geometry and attributes, supporting complex querying for features based on geometry and attributes, cartographic portrayal of feature data, and feature analysis.

	Saving a Map
	Describes the functionality of saving the map view (the “map Context XML document”) that a user has created.

	Recalling a Saved Map
	Describes the functionality of loading maps that were either saved locally or remotely.

	Sharing a Map
	Describes the functionality of sharing maps.

	Custom Queries Module
	
	

	Query Feature of Interest
	Describes the sequence of operations by which a user builds and saves custom queries for data layers in the map view involving spatial and attribute queries.

	Saving a Query
	Describes the functionality of saving queries either locally or remotely in the system.

	Recalling a Saved Query
	Describes the functionality of recalling queries that were either saved locally or remotely.

	Sharing a Query
	Describes the functionality of sharing queries that were either saved locally or remotely.

	Data Download / Cost Recovery / Billing Module
	
	

	Data Download by AOI
	Describes the functionality of downloading sets of data by specifying an Area of Interest (AOI).

	Cost Recovery and Billing for Data Ordering
	Describes the functionality of ordering a data product.

	Adjacency and Overlay Evaluation Module
	
	

	Public User “Find” Function
	Describes the functionality of finding zoning information about a particular parcel.

	Parcel Adjacency / Buffer Selection
	Describes the functionality of buffering a feature(s).

	Find by Distance Function
	Describes the functionality of searching for features in the same layer or in another layer that fall within a given distance of the starting feature or that fall at an exact distance from the starting feature.

	Zoom to Lat/Lon Function
	Describes the functionality of getting a specific map view centered at the user specified coordinates and map scale.

	Report Statistics by Area Function
	Describes the functionality of viewing statistics for a specified area.

	Incident and Complaint Tracking Module
	
	

	Create a map/report with spatio-temporal constraints
	Describes the functionality of making a map with spatio-temporal constraints.

	Report Incidents/Complaints
	Describes the functionality of adding an incident/complaint by clicking the location of it on a map.

	Saving a Tracking Search
	Describes the functionality saving tracking searches either locally or remotely in the system.

	Loading a Saved Tracking Search
	Describes the functionality of loading tracking searches that were either saved locally or remotely.

	Sharing a Tracking Search
	Describes the functionality of sharing tracking searches.

	Change Detection Module 
	(Separate document being prepared by Space Imaging)
	


1.1 General Use Cases 

The following use cases are referred to as “general” as they are common throughout the KLC modules and the corresponding use cases. These general use cases are marked as one step / event in the specific use cases and are presented in this section first as a general reference.

1.1.1 Authentication 

These use cases on authentication deal with the issue of access to OGC compliant servers in KY outside of the KLC architecture. Moreover, this is to ensure that a non-KLC client cannot circumvent the KLC security framework.

There are four processes that are generally involved in online authentication, which are:

1. Registration - The first process is registering for a credential. This occurs once, the first time that a user decides he wants to access the KLC Portal’s services.

2. First time service registration – Once a user has an authentication credential, he can let the service provider (agency, county) he deals with know about his/her credential. The user will have different “customer numbers” with the service providers he has already dealt with. Each service provider needs to link his credential uniquely to the particular customer number that they use when they deal with the user.

3. Requesting services - Before a user can access the Portal, the service provider first needs to be sure that it really is the user. User will be asked to present his credential and then check that it is valid. Once this step is complete, the service provider finds the customer number the user has previously linked to his credential.

4. Service delivery - The service provider applies their standard rules to decide whether or not the user is entitled to receive the service he is requesting (logging into). 

Authentication solutions / implementation options generally fall under two categories. These are listed in Error! Reference source not found. for which use cases are described in this section. More information on these and other authentication options can be found in IETF’s survey
. 

	Types of Authentication Solution
	Description

	Secret
	User proves its identity to an authenticating party by demonstrating that they and that party both know a common or shared secret (e.g., password, public key).



	Token

	This is where a user must present a physical token to prove their identity.




Table 1: Authentication Solutions
1.1.1.1 Use Case 1: Authentication employing Public Key Cryptography (Secret Type)
The common example of the secret type authentication solution employs Public Key cryptography. The following is a system use case describing the flow of events. 

	Use Case Description

	Name
	User Public-Key Authentication

	Priority
	

	Description
	A KLC is authenticated as part of logging into the Portal to gain access to a particular module(s).

	Precondition
	· The first party, the party wishing to be authenticated, has a secret. The second authenticating party does not have the secret, but has other information that is mathematically related to the first party’s secret. This related information does not disclose anything about the original secret, but does allow someone to prove if the secret has been used.

	Flow of Events – Basic Path
	For User: UNA Process Flows

For Client: OGC spec where applicable

	1. 
	User connects to the integrated client application and requests login.
	1P1

	2. 
	Service provider (system) picks random number ‘A’ and encrypts it with user’s public key into ‘B’. 
	n/a

	3. 
	User decrypts ‘B’ using private key back into ‘A.’ User hashes ‘A’ into ‘C’ and encrypts ‘C’ using a private key into ‘D.’
	--

	4. 
	Service provider (system) decrypts ‘D’ with the user’s public key into ‘C.’ If ‘C’ is equal to hash of original ‘A’ user is authenticated.
	n/a

	Alternate Flows
	

	
	
	

	
	
	

	Postcondition
	· User is authenticated
	

	


1.1.1.2 Use Case 2: Multi-Factor Authentication (Secret Type)
When authentication is used to protect more valuable resources, a single authentication technique may not be sufficient. In these cases it is common to use two-factor authentication. Most two-factor authentication schemes employ two different techniques, one of them usually a username and password.

	Use Case Description

	Name
	User Multi-Factor Authentication

	Priority
	

	Description
	A KLC is authenticated as part of logging into the Portal to gain access to a particular module(s).

	Precondition
	· Two parties share a common secret.

	Flow of Events – Basic Path
	For User: UNA Process Flows

For Client: OGC spec where applicable

	1. 
	User connects to the integrated client application and requests login.
	1P1

	2. 
	System sends its public certificate 
	n/a

	3. 
	User verifies public certificate, requests message signed by system’s private key
	--

	4. 
	System signs message with private key
	n/a

	5. 
	User validates signature of provider (system)
	--

	6. 
	Provider (system) requests message signed by user’s private key
	n/a

	7. 
	User signs message with private key
	--

	8. 
	Provider (system) validates signature of user
	n/a

	9. 
	User and provider (system) negotiate encryption ciphers and create session encryption key, all communication encrypted from this point.
	--

	10. 
	Provider (system) requests user’s password 
	n/a

	11. 
	User sends password 
	--

	12. 
	Provider (system) validates user password; user authenticated
	n/a

	Alternate Flows
	

	
	
	

	
	
	

	Postcondition
	· User is authenticated
	

	


1.1.1.3 Use Case 3: Token (Token Type)
Tokens can be exchanged by the system with the services to provide some security and ability to distinguish clients and their set of permissions. The idea is that as part of the query and response cycle, a set of tokens is exchanged. 

	Use Case Description

	Name
	Token

	Priority
	

	Description
	A KLC user is authenticated when logging into the Portal to gain access to a particular module(s).

	Precondition
	· A Web access service is in place (NOTE 1)

	Flow of Events – Basic Path
	For User: UNA Process Flows

For Client: OGC spec where applicable

	1. 
	User connects to the integrated client application and requests login.
	1P1

	2. 
	Client sends a request to Web access service for a token (NOTE 2).
	n/a

	3. 
	Web access service grants a token.
	n/a

	4. 
	Client separates the token, sends an authorization request out the back-end to the Web access service (NOTE 3).
	n/a

	5. 
	Web access service responds by granting authorization
	

	Alternate Flows
	

	5.1
	Web access service responds by denying  authorization
	

	
	
	

	Postcondition
	· User is authenticated
	

	NOTE 1: A Web access security service can be “wrapped” within an OGC service (WMS, WFS, WCS, WRS, etc). For example, for a WMS, a Web access service manages "layers" and allows or disallows access. Similarly, for a WFS, allow or disallow access to FeatureTypes. Separately, one could implement a stand-alone Web access security service which provides the security constraints for a bundle of services
. Each service is just coded to off-load its security requests (the GetAuth and GetToken requests) to the back-end Web access service.

NOTE 2: A GetToken operation (for authentication) accepts an authentication method (usually username/password or a certificate) and returns a time-limited token. This token is used in the next operation (GetAuthorization) to ask what resources a user is allowed to access.
NOTE 3: The GetAuth operation (for authorization) takes a token and a list of resources.  It returns information about access to each resource that is either true, false, or subset.  


Implementation Tips – Authentication

As important to the actual authentication technique is the supporting infrastructure that facilitates the registration and storage of authenticating information and the actual authentication exchanges. 

Directories: The most common way to store authentication information today is in a directory. Directories using the Lightweight Directory Access Protocol (LDAP) are the most common type and provide fast, hierarchical retrieval of user authentication information. LDAP directories have fine grain access control capabilities to protect information. They can also reference information in different directories – aiding integration. Most directory products are highly scalable and support replication allowing high availability solutions.

Directory servers can also act as the actual authenticating agent. Most can directly authenticate an individual using either username/password or a digital certificate.

SSL: Secure Sockets Layer, and also Transport Layer Security – (TLS), provides a secure transport mechanism for exchanging authentication information. It protects information in transit using encryption as well as identifying both parties in the communication. Most Web Servers and Directories natively support SSL communications.

Identity Management Systems (IMS): Many solution packages combine the features of a Directory Server with software (typically a web-based application) to facilitate the provisioning of individuals in an authentication system. The principal features of these solutions are to provide support for self-registration of users, and support for automatically dealing with lost passwords. Identity Management Systems typically need strong supporting processes and possibly customization to meet specific requirements.

Note that the security of the Identity Management System needs to be aligned with the overall security requirements of the resources that are to be protected.

Access Control Systems: A system that provides control, to varying degrees of granularity, over the resources that a user can access, is called an Access Control System. There are a number of Access Control products that specifically support websites and online applications. Most of these products either include an authentication system or depend on an LDAP directory to perform authentication.

1.1.2 Gazetteer

These general use cases support the system flow of events / use cases for the KLC modules, specifically where “Gazetteer” is mentioned. KLC users should be able to specify or navigate to locations by place names, by explicit numeric coordinates, or by user interface gestures.

1.1.2.1 Use Case 1: Navigation using Place Names

In this use case, a viewer client application wishes to give the user the ability to navigate through a spatially organized information service using place names. This can be done by either allowing structured searches or by browsing a hierarchy of gazetteer terms to narrow down search requirements. The browse tree view of such a hierarchy is the general portrayal case, and gazetteer service searches return sub-trees of varying complexity.

	Use Case Description

	Name
	Navigation using place names 

	Priority
	

	Description
	KLC user is searching for data using the “Browse data…” option and navigates through a spatially organized info service using structured searches or via a hierarchy tree.

	Precondition
	· Client knows of a Gazetteer Service

	Flow of Events – Basic Path
	For User: UNA Process Flows

For Client/System: OGC spec where applicable

	1. 
	User connects to the integrated client application.
	1P1

	2. 
	System authenticates the user
	See the general use case on authentication

	3. 
	User searches for data using the “browse data…” option (NOTE 1)
	Any applicable module / map window

	4. 
	Client logs into a Gazetteer.
	Gazetteer

	5. 
	User types in search terms by navigating to locations by place names.
	

	6. 
	Client executes the search request.
	Gazetteer

	7. 
	User selects a geographic feature of interest and zooms a map or otherwise runs a query relating to the feature.
	

	Alternate Flows
	

	7.1 
	The user selects a geographic feature of interest and refines search choices with a new list of features within the feature specified.
	

	7.2
	The user selects a geographic feature of interest and focuses a locator map on a new scale, to show position of bottom most (target) term.
	

	Postcondition
	· 
	

	NOTE 1: See Implementation Tips, at the end of this section, for design considerations with respect to search for data.


Implementation Tips for Use Case 1

Although this provides a framework for rich functionality, a simple Gazetteer Service can return an unstructured list that is either the child nodes of a query term, or possibly a complete list of nodes generated by walking the tree. In the most trivial case, the tree depth is one and there is no hierarchy. The interface would either build such a tree through recursive calls to the Gazetteer Service, or be able to extract a fully formed tree from a single call. 

1.1.2.2 Use Case 2: Geographical Selection  

A simple use of the Gazetteer interface is to access a feature collection that acts as a non-hierarchical collection of named features. A request by an integrated client may be to return all named features of a given feature type or types that fall within a specific bounding geometry. 

	Use Case Description

	Name
	Geographical Selection of data 

	Priority
	

	Description
	KLC user is searching for data using the “by location…” option and selects data using a bounding box.

	Precondition
	· Client knows of a Gazetteer Service

	Flow of Events – Basic Path
	For User: UNA Process Flows

For Client/System: OGC spec where applicable

	1. 
	User connects to the integrated client application.
	1P1

	2. 
	System authenticates the user
	See the general use case on authentication

	3. 
	User searches for data using the “by location…”option (NOTE 1).
	Any applicable module / map window

	4. 
	Client logs into a Gazetteer.
	Gazetteer

	5. 
	User draws a bounding box defining the geometry for the desired search area.
	

	6. 
	Client executes the search request by invoking a WFS service and sends bounding box parameters (NOTE 2).
	WFS

	7. 
	The user selects a geographic feature of interest returned by the WFS service.
	

	Alternate Flows
	

	
	
	

	
	
	

	Postcondition
	· 
	

	NOTE 1: See Implementation Tips, at the end of this section, for design considerations with respect to search for data.

NOTE 2: This general WFS request would return features that may not have the associations present in other Gazetteer use cases, and are therefore all “root” nodes. This use of Gazetteer interface would be easiest to realize against spatial data sets that have no explicit relationships among features, allowing the client to use and build filters to select different sets of features. 


Implementation Tips for Use Case 2

There may be no a-priori knowledge of a desired Gazetteer Service. This knowledge may be derived at run time according to other metadata from the source feature or document. Accordingly, the client should not need to store all possible instances of Gazetteer Services, but rather needs to be able to discover them at run time, as needed.

1.1.2.3 Use Case 3: Searching for Geometries using Geocoding  

This use case pertains to a Geocoder Service that invokes a Gazetteer Service to extract a particular set of geometries that pertain to a given set of identifiers, e.g., lat/long, which are derived from arbitrary resources. 

	Use Case Description

	Name
	Searching for Geometries using Geocoding  

	Priority
	

	Description
	KLC user is searching for data using lat/long 

	Precondition
	· Client knows of a Gazetteer Service

	Flow of Events – Basic Path
	For User: UNA Process Flows

For Client/System: OGC spec where applicable

	1. 
	User \connects to the integrated client application.
	1P1

	2. 
	System authenticates the user
	See the general use case on authentication

	3. 
	User searches for data using the “geocoding…” option and specifies lat/long 
	Any applicable module / map window

	4. 
	Client invokes a Geocoder Service and sends the lat/long specified by the user as part of the request.
	Geocoder Service

	5. 
	Geocoder Service invokes a Gazetteer Service to extract a particular set of geometries that pertain to user specified lat/long.
	Gazetteer Service

	6. 
	User obtains the set of geometries.
	

	Alternate Flows
	

	
	
	

	
	
	

	Postcondition
	· 
	

	


Implementation Tips for Use Case 3

The use of a network-accessible Gazetteer Service by a Geocoder Service may have the following advantages: 

· The target vocabulary might be huge 

· The target vocabulary may be highly specialized 

· The target vocabulary may be partitioned across multiple nodes (e.g. use KLC Gazetteer Service to get Kentucky place names) 

· The geometry of the Gazetteer Service may be inconvenient for the Geocoder Service to manage internally (e.g. size, multiple equivalents, on-the-fly generalization and re-projection required (here, the Coordinate Transformation Service would be required)) 

Other uses may include: 

· Acquisition of a vocabulary for re-use (i.e. a generic Geoparser Service is pointed at documents containing names of water features in Kentucky – it might load the relevant Gazetteer Service out-of-band and cache it for some period). In this case consideration should be given to a “Gazetteer Content Standard” such as the Alexandria Digital Library Gazetteer Content Standard.

· A set of terms may be sent as a batch and a single response retrieved for improved efficiency. (Note this may simply replace the need for a Geocoder Service to remember common terms – although its own encoding of the geocoded output should re-use features.)
Design Considerations for Gazetteer Services

The following tips are listed for implementation consideration when providing searching capability for available data and corresponding services.

· Search for and select from available data and corresponding services based on type of data
. (The default should be set to the most logical type for that attribute. More than one value may be specified for each type.)

· Search for available data and corresponding services based on named locations or on bounding rectangles.

· Search for available data and corresponding services based on user-specified polygons or on a combination of center point and search radius.

· Search based on other selected dataset or service metadata parameters
.

· Search for available vector data and corresponding services based on description of feature properties or on feature property values. (Specifically: support the OGC WFS Query & Filter operations.)

· Search for available data and corresponding services using full text search.

· Perform a search without needing to view or select from a list of sources. (The Portal shall allow users to discover relevant datasets without knowing where the metadata came from, or the source data provider.)

· Discover, display and access both searchable and “Channel” theme geospatial information resources. (See below for more on “Channels.”)

· Allow users to limit search to WMS services and downloadable Information resources. (This is the default search behavior.)

· Allow users to limit search to FGDC compliant metadata that describes “Planned” geospatial data acquisitions.

· Broaden search to include Other Information sources. (This search behavior occurs only at user request.)

· Specify or navigate to locations by place names using the Geographic Names Information System (GNIS) as the gazetteer.

· Specify or navigate to locations by coordinates.

· Specify or navigate to locations by clicking on map or by operating other user interface controls.

· Ease access to additional data scale-related sources in same theme as user navigates. (Example: User is viewing transportation data for Kentucky. Road network is shown initially. As User zooms in, road networks from appropriate county and city sources are discovered automatically [without requiring explicit search by the User]. User may select new sources to add, and may deselect resources no longer relevant to current viewing area.)

· When multiple sources exist for a specific data type in the area of interest, enable user to select among them based on available metadata.

· When multiple sources exist for a specific data type in the area of interest, automatically order sources based on appropriate criteria and policies (to be developed).

· Allow users to discover, without initiating a search, geospatial information resources (aka “Data Categories” or “Channels”; functionally referred to as “two clicks to content”), which are TBD and to be of such widespread interest, quality or usefulness that these resources should be featured and accessible with minimum interaction by the user. 

· Offer alternative search interfaces for users who are not familiar with GIS technology, and those who are experienced users or professional GIS specialists. The intent is to provide an assisted interface to users who may not know what search options mean, and to offer an interface that offers more customized control of search parameters for experienced users.

· Prompt users to ask for queries similar to the one he just used, and have the Portal suggest data that are frequently found from those similar queries. (aka “more like these”).

· Offer a natural language interface that allows English sentences for queries, or allows the user to “fill in the blanks” in pre-built queries.

1.1.3 Data & Services Search, Discovery and Access 

The vision for the KLC Portal is to promote OGC services from different jurisdictions to users from across Kentucky. The first step in promoting a service is to choose a discovery mechanism. Discovery mechanisms connect users and suppliers of geospatial services and resources. They allow users to discover, evaluate and access geospatial information in the form of data products and services. Users perform a search within the chosen discovery mechanism to find a resource. They can then access the desired resource using whatever access methods the supplier has provided for those products.

The Portal’s registry service will allow for the discovery and access of network services and data. WMS and CSW capability documents, for example, along with FGDC XML documents can be harvested into an ebXML Registry Information Model (ebRIM) database model, which in turn can be searched from Web based GIS clients.

The following general use cases apply to the general KLC user when searching for data and/or services in the case when the pre-allocation of data and/or service is intact or the pre-allocated data and/or service don’t meet the user’s needs. 

Note: the list of available datasets is configured during process 4 and 7 of the Admin Tools module when data nodes and map services are configured in the system (see the corresponding use cases under the Admin Tools section) and user group permissions to data layers (accomplished using the DotNetNuke framework) are established. Under the current vision, a user would be shown only those data layers that are available to them based upon their user group membership. Otherwise, the general use cases on “Find best data” and “Find useful services,” described below, apply and need to be implemented.

Specifically, the use cases in this section outline the following tasks performed by users:
· Find geospatial data, services and organizations 
· Evaluate available resources to ascertain whether they meet user needs 
· Access the geospatial resources of interest
Finding Resources 

The first step in finding resources is to browse or search through a registry of geospatial data and services. A registry is a software component that supports the run-time discovery and evaluation of available service and/or data offerings. There are two types of registry services: 

(1) Registries as a means to find, access and process relevant services (the integrated client discovers and binds with suitable services through a service registry. Services Registry Service extends the Stateless Registry by providing a base schema and management interfaces (create, update, and delete) to support the discovery of Web Services.); and 

(2) Registries as a means to find, access and process relevant data (similarly, the integrated client discovers suitable feature metadata data through a data registry. Data Registry Service extends the Stateless Registry by providing a base schema and management interfaces (create, update, and delete) to support the discovery of data providers).  

In general, registries may be differentiated by their role such as registries for registering types and instances of data and services:

1. data types (e.g., types of geographic features, coverages, symbols), 

2. online data instances (e.g., features, images, measurements), 

3. service types (e.g., portrayal, processing, data services) and 

4. online service instances. 

Note: "Type" refers to attributes such as theme, category or keyword, not to geometry or other properties. “Instance” refers to an actual implementation of a service; service instance is synonymous with server.
The Portal will offer several ways to search for data and services (these are described in detail under the general Gazetteer use cases):

· Search for services based on keywords and text;

· Search for data products based on location, time, keywords or text; and 

· Discover data collections and services by browsing. 

Evaluating Resources 

Once users have found a resource of interest to them, the next step is to evaluate it to see how and if the resource meets their needs. There are several ways of evaluating resources found through a discovery mechanism. The first is with a textual description. Metadata offers a standardized group of categories that describes a data product or service. Metadata allows users to evaluate a resource using detailed and resource-specific information. For satellite imagery, for example, this would include the resolution, cloud cover, time and date of the image.

The second evaluation method is to use visualization tools. For satellite imagery, low-resolution pictures provide a means for visual evaluation of the high-resolution image. For other data, WMS servers allow users to view and interact (using the GetFeatureInfo operation) with the dataset.

Accessing Resources 

Once users have found and evaluated the desired resource, there are several ways for them to access, or obtain, the resource in question, depending on whether the resource involves data products or services. Users can directly access data by web access, Internet downloading, telephone ordering, email ordering, Internet-based l-commerce and format conversion services used in conjunction with one of these means of access. 

Following the general use cases for “Find best data” and “Find useful services,” a set of implementation options is presented for consideration. Note that these options are described with shortened flow of events for simplicity.

1.1.3.1 Use Case 1: Find “Best” Data 

“I want to search the registry and find a dataset(s) of ministerial topographic maps. Following, I want to view brief metadatasets of the located dataset(s) and decide which topographic map may be suitable for my requirements”
In this use case, the client will access one or more registries to locate data that best meets some business requirement of the KLC user. User reviews metadata about the data to determine if the data meet the users need. Client portrays services that can operate on the data ranging from access to viewing the data.

	Use Case Description

	Name
	Find “best” data 

	Priority
	

	Description
	KLC user is searching for a geodata product as member of a special collection (datasetCollection) that can be accessed / downloaded / ordered online.

	Precondition
	· User is authorized and has the right to search the registry (registry).

· Registry includes metadata for collection (datasetCollections) as well as metadata for products (datasets).

· Client knows of a datatype registry.

	Flow of Events – Basic Path
	For User: UNA Process Flows

For Client/System: OGC spec where applicable

	1. 
	User connects to the integrated client application.
	1P1

	2. 
	System authenticates the user.
	See the general use case on authentication

	3. 
	User searches for data and types in search terms against a registry specifying the information content, characteristics, limitations, suitable scale range, and service/operation type he is interested in (NOTE 1).
	Any applicable module / map window

	4. 
	Client logs into registry-service.
	CS-W

	5. 
	Client submits query to search first for geodata-collections (e.g. for reducing the search-space) that comply to a list of selected keywords and some more technical requirements (NOTE 1).
	CS-W

	6. 
	User views the brief meta-datasets of the located (and accessible) collections (NOTE 2).
	--

	7. 
	User submits more specialized query to search for products of the interesting collection that provide the desired features (NOTE 3).
	

	8. 
	Client identifies and presents the dataset to the user. For a located (and accessible) and interesting dataset the full metadaset will be shown (NOTE 4).
	CS-W

	9. 
	User access / reads the description of the dataset (NOTE 5).
	

	Alternate Flows
	

	3.1
	User searches for data using a Gazetteer Service.
	See the general use case on Gazetteer 

	5.1
	Errors: No items were found in the search / registry:

a) tell user that no items were found in their search

b) redirect user to search page
	

	8.1
	Client presents charges for access as necessary.
	See the Data Download / Cost Recovery / Billing Module

	9.1
	User agrees to charges.
	

	Postcondition
	· User finds (and access) the desired data
	

	NOTE 1: The client/system could submit user name into a search history table for logging purposes. (User name info could be available from a cookie.)
NOTE 2: See the Implementation Tips for available data and corresponding services, below.

NOTE 2: For an interesting collection, the full meta-dataset can be shown. 

NOTE 3: For example, the follow-up query against the returned collection includes a specified area and a temporal constraint.

NOTE 4a: The client could present the datasets by means of categories; client retrieves a list of all categories in the registry database and retrieves the number of items in each category (such as number of data products). 

NOTE 4b: The link to the specific download / ordering service for the interesting product can be found in the full meta-dataset. Optionally, the Client calls the “Data Download / Cost Recovery / Billing” service (for accessing, downloading, or ordering the product) the dataset is linked to.

NOTE 5: If the results are presented by means of categories, user would click a category link, or a 'browse all items' link.


1.1.3.2 Use Case 2: Find Useful Service  

“I want to search the registry and find data source of land cover using the Anderson Classification system for a specific area and recommended scale of usage that is available both through a WMS service (for visual exploration) and through a WFS service (for download and analytical use)”

In this use case the client will access one or more registries to locate service instances that best meet some business requirement. User reviews metadata about the services to determine if the service meets the users need. Client portrays data product types that the service can operate on.

	Use Case Description

	Name
	Find Useful Service

	Priority
	

	Description
	This use-case describes the process of a user searching for a service that meets user needs.

	Precondition
	· User is authorized and has the right to search the registry.

· Registry includes metadata for the service description including coupled data descriptions.

· Client knows of a service registry.

	Flow of Events – Basic Path
	For User: UNA Process Flows

For Client: OGC spec where applicable

	1. 
	User connects to the integrated client application.
	1P1

	2. 
	System authenticates the user
	See the general use case on authentication

	3. 
	User searches for service of interest
	Any applicable module / map window

	4. 
	Client logs into Registry-service 
	CS-W

	5. 
	Client submits query to search for tightly-coupled service description that comply to a defined filter of service-content and/or service-type and/or coupled-data (NOTE 1).
	CS-W

	6. 
	System identifies services of interest and shows the brief-metadatasets of the hits.
	CS-W

	7. 
	User access description of services and views the brief meta-datasets of the located service instances and selects the best suited service (NOTE 2)
	--

	Alternate Flows
	

	6.1
	Client presents charges for access as necessary.
	See the Data Download / Cost Recovery / Billing Module

	7.1
	User agrees to charges.
	

	Postcondition
	· Service is known to client and can be called 

· Keys for datatypes that will operate on the data are known.

· An information resource is selected to be viewed through its WMS, for example, and added to a display window with other base maps.

· If suitable, a feature request for a given geographic area is made against the referenced WFS and the data are cached for analysis on the local host. For display, the related style layer descriptor is used, as well as the native data schema.
	

	NOTE 1: For example, the client queries the registry by service-content (e.g. geographicDescription: Lexington, keywords: land cover) and by service type (mapping service).

NOTE 2a: The user can be presented with spatially ranked “title” results that permit browsing of brief and full data content metadata and of services information for evaluation prior to the user initiating a connection to the service. 

NOTE 2b: For an interesting service-instance full meta-dataset (first of all the technical metadata) will be fetched.


1.1.3.3 Use Case 3: Server and Catalog System Interaction 

The Portal is envisioned to support the Z39.50 Profile search and retrieval protocol. 

Note: A database can be made searchable by installing a tool kit for the Z39.50 protocol. 

The Z39.50 Profile uses a message-based client server architecture. The profile maps each of the general model operations to a corresponding service specified in the ANSI/NISO Z39.50 Application Service Definition and Protocol Specification [ISO 23950]. For conformance, clients and servers must support Z39.50 Version 3.

The Z39.50 Profile specifies the use of the following transport mechanisms:

· HTTP where services are encoded in XML using the XML Encoding Rules (XER) [http://asf.gils.net/xer].

· Directly over TCP where services are encoded using the Basic Encoding Rules (BER) [ISO 8825].

Each operation specified in the Z39.50 profile corresponds to a Z39.50 Service, and consists of a client request message followed by a server response message. The Z39.50 Services used in this profile include the Init, Search, Present, Resource Control, Trigger Resource Control, Sort, Extended Services and Close.

The client transmits request messages to the server and the server returns responses to the client over HTTP version 1.0 or 1.1. A logical session is maintained between the client and server using state management as specified in IETF RFC 2109: HTTP State Management
Mechanism [http://www.w3.org/Protocols/rfc2109/rfc2109], where the SessionID is maintained in a cookie named “XERSessionId”.

Request messages are transmitted using the HTTP POST method. As other HTTP methods become widely available, other HTTP methods may be used (such as the HTTP SEARCH method). The content of the HTTP method contains the request message, and the content of the HTTP response contains the response message. In both cases, the message content is encoded in XML and the Content-Type is application/x-xer-z3950. Once the Content Type is registered, the Content Type will become application/xer-z3950.

The client transmits request messages to the server and the server returns response messages to the client directly over TCP as specified in IETF RFC 1729: Using the Z39.50 Information Retrieval Protocol in the Internet Environment [ftp://ftp.ietf.org/rfc/rfc1729.txt], where all request and response messages are encoded using BER.
The following use case and its associated sequence diagram illustrate a typical set of transactions that may occur between a client and server, and between the server and its interface to an external catalog system. 

	Use Case Description

	Name
	Catalog system interaction 

	Priority
	

	Description
	This use case illustrates a set of transactions that may occur between a client and server, and between the server and its interface to an external catalog system. 

	Precondition
	· 

	Flow of Events – Basic Path
	For User: UNA Process Flows

For Client: OGC spec where applicable

	1. 
	The client sends an initRequest message to the server.
	

	2. 
	The external system processes the initRequest message by initializing a session with the client.
	

	3. 
	The server returns an initResponse message to the client. (This interaction establishes a session in which all subsequent interactions occur.)
	

	4. 
	The client constructs a query and sends the query in the searchRequest message to the server.
	

	5. 
	The server runs the search on the external catalog system, and returns the requested results in the searchResponse message.
	

	6. 
	If the search was successful, a virtual result set is created and the client may request records from the result set using the presentRequest message.
	

	7. 
	The server returns the records to the client in the presentResponse message. 
	

	8. 
	The client may continue to perform additional searches and record retrievals, or may close the session with the server by sending a close message.
	

	Alternate Flows
	

	8.1
	Optionally, the server may respond with a close message.
	

	
	
	

	Postcondition
	
	

	NOTE 1: In the presentRequest, the client may request any contiguous set of records from the result set (e.g., records 10 through 20). 


Figure 1 shows the conceptual implementation for the use case.
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Figure 1: Z39.50 Profile Sequence Diagram

Implementation Tips – Mapping between General Model Operations and the Z39.50 Profile Services

See Table 11 in the OGC Catalog Interface specification that provides a mapping between general model operations and the Z39.50 Profile services. The Z39.50 Profile messages are defined in Section 9.4 of the OGC Catalog Interface specification. The messages listed under the Z39.50 Profile Service column are representative operations from the ISO 23950 standard that provide appropriate functionality. This table is provided to orient the programmer in correspondence with the general model but does not provide parameter-level mapping. This table also only depicts the mandatory (Discovery) catalog services operations and does not declare equivalence for the optional management and access operations in this version.
1.1.3.4 Catalog Services Deployment Options

A catalog (search) server connects the database to a discovery mechanism (the Portal’s registry services). A catalog (search) server is a program on a computer that is connected to the Internet. It accepts search queries through the Internet, then queries a database connected to the same local area network (LAN) as its host computer. The database returns the result to the catalog (search) server, and the catalog (search) server returns the result to the Internet client that originated the request.

The catalog (search) server acts as a middleware between the Internet and the database. It has two roles to fulfill: 

1. Translator: It must translate between the language spoken in the search request or result over the Internet and the language or mechanism used to query the database where the information about the individual product(s) is actually held. 

2. Search and Result Server: It must pass on the translated query to the database and get the results of the query from the database. For example, the catalog (search) server may be on a different physical machine than the database (but both are still on the KLC network), and it may communicate with the database via an intranet. The catalog (search) server must then send the query to the database over the intranet, and then receive the result over the intranet. Typically these roles are filled using a mechanism such as Structured Query Language Network (SQLNet), Visual Basic Script (VBScript), Eiffel Structured Query Language Library (ESQL), or Open Database Connectivity (ODBC). 

How the discovery mechanism finds the catalog (search) server 
A discovery mechanism such as the KLC Discovery Portal application must know the Internet address (IP address) of the search server and, depending on the search protocol, the database name and the specific port to connect to on the server. All this information is contained in the product registration information (e.g. in the KLC discovery portal directory). A data supplier maintains total control over the data product registration and may create, delete or modify the registration at any time using a standard web browser. 

What the discovery mechanism sends to the search server 
The discovery mechanism must somehow send the search to the remote search server. The search query provides the geographic area the user is interested in, the keywords the user is looking for, the desired time period, and other, more detailed criteria. The exact way in which this happens, and exactly what is sent between the discovery mechanism and the search server, is dictated by the search protocol (e.g., Z39.50).
What the search server sends back 
After a query is sent to the search server, the discovery mechanism expects some kind of response back. Typically, the response includes:

· The number of individual products (i.e., database records) which matched the query criteria; 

· A list of unique identifiers for those individual products (e.g., product identification, or image number); and

· Other optional information about the individual products. 

The exact nature of what is sent back by the search server is dictated by the search protocol (e.g., Z39.50). Regardless of the protocol, the search server sends back enough information for users to distinguish between, and evaluate, the individual data products that are available.

The following options pertain to the various ways Catalog services can be deployed.

1.1.3.4.1 Option 1: Data then Service  
This registry implementation option enables the user to first search for data and then find-bind-access the appropriate service.

	Option Description

	Name
	Find useful data and then bind to a service

	Priority
	

	Description
	This option describes the process of a user searching for data and then service that meets user needs.

	Precondition
	· User is authorized and has the right to search the registry.

· Registry includes metadata for the service description including coupled data descriptions.

· Client knows of a service registry.

	Flow of Events – Basic Path
	For User: UNA Process Flows

For Client: OGC spec where applicable

	1. 
	User types in search terms against a registry specifying the information content, characteristics, limitations, suitable scale range, and service/operation type he is interested in.
	Any applicable module / map window

	2. 
	System returns data metadata with ISO 19115 qualified Online Resource leads, which point to a service instance 'handle' stored in an instance registry.
	CS-W

	3. 
	Client uses the handle to fetch the valid parameters for the invocation of the map service instance, coupled with the data name stored in the data metadata as a qualifier.
	CS-W

	4. 
	The client assembles a valid OWS service request on the specific data.
	WMS, WFS, WCS, etc

	Alternate Flows
	

	1.1
	User searches for data using a Gazetteer Service
	See the general use case on Gazetteer 

	
	
	

	Postcondition
	· 
	

	


Figure 2 shows the conceptual implementation for Option 1.
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Figure 2: Registry (Catalog) Scenario 1
1.1.3.4.2 Option 2: Service then Data  

In contrast to Option 1 above, this registry implementation option enables the user to first search for service and then find-bind-access the appropriate data.

	Option Description

	Name
	Find useful service and then access the data

	Priority
	

	Description
	This option describes the process of a user searching for service and then data that meets user needs.

	Precondition
	· User is authorized and has the right to search the registry.

· Registry includes metadata for the service description including coupled data descriptions.

· Client knows of a service registry.

	Flow of Events – Basic Path
	For User: UNA Process Flows

For Client: OGC spec where applicable

	1. 
	User types in search terms against a service catalog specifying rough content, geographic area of interest, and the general service/operation type he is interested in.
	Any applicable module / map window

	2. 
	System returns service/operation metadata with a specific data instance linkage (NOTE 1)
	CS-W

	3. 
	Client uses the handle to fetch the valid parameters for the invocation of the map service instance, coupled with the data name stored in the data metadata as a qualifier.
	CS-W

	4. 
	The client assembles a valid OWS service request.


	WMS, WFS, WCS, etc

	Alternate Flows
	

	1.1
	User searches for data using a Gazetteer Service
	See the general use case on Gazetteer 

	2.1
	System returns service/operation metadata with a data type description (for services not bound to specific data).
	CS-W

	
	
	

	Postcondition
	· 
	

	NOTE 1: There is sufficient information to allow the user to select and evaluate the service instance, or for a more advanced client to build service associations (service-chains).


Figure 3 shows the conceptual implementation for Option 2.
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Figure 3: Registry (Catalog) Scenario 2

1.1.3.4.3 Option 3: Data Registry (Catalog) Only  

In contrast to both Option 1 and Option 2 above, this registry implementation option enables the user to only search for data.

	Option Description

	Name
	Find data

	Priority
	

	Description
	This option describes the process of a user searching for data that meets user needs.

	Precondition
	· User is authorized and has the right to search the registry.

· Registry includes metadata for the service description including coupled data descriptions.

· Client knows of a service registry.

	Flow of Events – Basic Path
	For User: UNA Process Flows

For Client: OGC spec where applicable

	1. 
	User types in search terms against a gateway or catalog of data specifying the information content, characteristics, limitations, suitable scale range, and service/operation type he is interested in.
	Any applicable module / map window

	2. 
	System returns data metadata with ISO 19115 qualified Online_Resource leads, which points to the capabilities request URL for the specified service.
	CS-W

	3. 
	System fetches the capabilities directly from the OWS service provider for the invocation of the service instance, coupled with additional qualifiers, as necessary, stored in the data metadata such that a service instance registry is not required in this case.
	CS-W

	4. 
	The client assembles a properly-formed OWS service request on the specific data.
	WMS, WFS, WCS, etc

	Alternate Flows
	

	1.1
	User searches for data using a Gazetteer Service
	See the general use case on Gazetteer 

	
	
	

	Postcondition
	· 
	

	


Figure 4 shows the conceptual implementation for Option 3.
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Figure 4: Registry (Catalog) Scenario 3

1.1.3.4.4 Option 4: Brokered Registry (Catalog) 

This registry implementation option enables the user to search for data and/or services via a broker.

	Option Description

	Name
	Brokered Registry (Catalog)

	Priority
	

	Description
	This option describes the process of a user searching for data that meets user needs.

	Precondition
	· User is authorized and has the right to search the registry.

· Client (broker) knows of a service registry.

	Flow of Events – Basic Path
	For User: UNA Process Flows

For Client: OGC spec where applicable

	1. 
	User submits search terms to a software agent or broker specifying the information content, characteristics, limitations, suitable scale range, and service/operation type he is interested in (NOTE 1)
	Any applicable module / map window

	2. 
	The broker consults registered collections of data and service instances and returns a mixture of metadata representing the related data and services that meet the search criteria (NOTE 2)
	CS-W

	3. 
	The client assembles a valid OWS service request on the specific data
	WMS, WFS, WCS, etc

	Alternate Flows
	

	1.1
	User searches for data using a Gazetteer Service
	See the general use case on Gazetteer 

	
	
	

	Postcondition
	· 
	

	NOTE 1: The broker may be accessed via a registry (catalog) service interface.

NOTE 2: Elements of ISO 19115 and ISO 19119 would be returned for evaluation and use.


Figure 5 shows the conceptual implementation for Option 4.
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Figure 5: Registry (Catalog) Scenario 4

Implementation Tips – Catalog Services

The OGC Catalog Interface specification describes the Reference Model for the OGC Catalog Interface. Using this reference model (shown in Figure 6), the Application Server may draw on one of three sources to respond to the Catalog Service request: a Metadata Store local to the Application Server, another Application Server, or a Data Store. The interface to the local metadata store is internal to the Application Server. The interface between Application Servers is the OGC Catalog Interface. The interface to the Data Store is the OGC Features Interface. In this case an Application Server is acting as both a client and server. Data returned from an OGC Features query is processed by the Application Server to return the data appropriate to a Catalog request. 
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Figure 6: Reference Model Architecture for Catalog Services
Figure 7 shows a decomposition of the OGC Catalog Services. Discovery Services are those services that allow a client to locate metadata that describes data. Access Services provide the client with methods to request services on the data. Access Services are divided into two types. Direct Access provides the client with a handle that provides the data to the client.

The specific definition of such a handle is outside of the scope of the OGC Catalog Interface. Brokered Access provides the client with methods to order data that will be delivered in some means outside of the Catalog Interface. The Management Service defines methods for a client to change the metadata held by a catalog.

The Discovery Service is to be provided by all Application Servers claiming compliance with the OGC Catalog Interface. The Access and Management Services are optionally required for an OGC compliant catalog. But, if an application server claims Access or Management compliance, the OGC Catalog Interface specification defines how the services are to be implemented.
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Figure 7: Decomposition of Catalog Services
Also, see Annex B of the OGC Catalog Interface specification regarding Distributed Searching.

1.2 Admin Tools

These use cases deal with the setting up the Portal by the admin user. This includes adding a node, configuring the registry (catalog) for the data and map services served off individual nodes, and schema management. 

Furthermore, these use case illustrates how the OpenGIS Framework can be used for service publishing, discovery and binding. Registry-Catalog services implemented with the emerging “Registry Service-Web profile” (CS-W) interface specification (formerly known as Web Registry Service (WRS)
) provide a common mechanism to classify, register, describe, search, maintain and access information about network resources
. The CS-W interface is the future for specifying registry-registry services where Catologs will hold data and service metadata. 

Specifically, these use cases describe the flow of events for pre-allocating the list of available datasets, which is configured during process 4 and 7 of the Admin Tools module when data nodes and map services are configured in the system. As a result of this pre-allocation, a user would be shown only those data layers that are available to them based upon their user group membership. Otherwise, the general use cases on “Find best data” and “Find useful services” described above, apply and need to be implemented.

Note, that other Admin Tools functions (listed in Table 2) will be handled by the DotNetNuke framework. These functions are envisioned to be wrapped within the Portal. 

	Function
	Description 
	UNA Process Flows

	User groups 
	Enables user memberships and role management
	1P2

	User permission
	Enables content authoring and management including management of access to toolbars and tools 
	1P3

	Site statistics
	Enables to view / manage site statistics 
	1P5


Table 2: Functions Covered by the DotNetNuke Framework 

Since these administrative functions are already handled by the DotNetNuke framework, they do not have to be accommodated by RFP respondents. Refer to Section Error! Reference source not found. for more on the Web Framework Requirements and DotNetNuke. 

Also, more information on access control for distributed geospatial information can be found from the OGC Geospatial Digital Rights Management (GeoDRM) Working Group
. The mission of the GeoDRM Working Group is to coordinate and mature the development and validation of work being done on digital rights management for the geospatial community.
1.2.1 Use Case 1: Administer a Node

“I want to register a node and enter information about my organization and/or its services and data products using online forms.”

A service node on the KLC portal network is simply a network location that serves data to users of the Portal. It is envisioned that tools will be provided within the Portal to manage the establishment and configuration of a new node on the portal in an effort to make the system easily expandable. These tools will assist system administrators in:

1. Adding a new data node to the network

2. Removing a data node from the network

3. Editing the properties of a data node already on the network.

This process is tied with P4 (Managing Mapping Services and Layers) of the UNA process flows, which are represented by the following use cases on publishing data and publishing services. A node needs to be in place first before adding mapping services and associated map layers. Admin access privileges may differ for administrating a node versus the mapping services / map layers corresponding to that node.

This use case is seen as also consisting of finding an existing service node (with existing WMS, WFS, etc services) to be added / linked to the KLC Portal. For example, the National Map, GOS, KYGEONET (when OpenGIS-compliant) could be added as nodes, as well as smaller nodes on the county and city level.

	Use Case Description

	Name
	Administer a node

	Priority
	

	Description
	This use-case describes the process of an admin registering a node.

	Precondition
	· Publisher is authorized and has the right to write into the registry.

·  

	Flow of Events – Basic Path
	For User: UNA Process Flows

For Client/System: OGC spec where applicable

	1. 
	Admin connects to the integrated client application (NOTE 1).
	1P1

	2. 
	The system authenticates the user 
	See the general use case on authentication.

	3. 
	Admin selects the Node Administration Tool
	1P6.1.1.1

	4. 
	Admin enters node information and saves it into the system (NOTE 2)
	1P6.1.1.3, 1P6.1.1.4

	5. 
	Client logs into Registry-service
	CS-W

	6. 
	Client submits node description
	CS-W

	7. 
	System validates node description
	

	8. 
	System publishes / stores node description
	CS-W

	Alternate Flows
	

	4.1
	Admin removes a node from the system (and associated map services and map layers) (NOTE 3)
	1P6.1.2.2.1, 1P6.1.2.3 (1P4.1.2, 1P4.2.2)

	4.2
	Admin edits a node (NOTE 4)
	1P6.1.3.2, 1P6.1.3.3, 1P6.1.3.4

	Postcondition
	· Node is registered within the KLC Portal

	NOTE 1: Some nodes and their corresponding services might be restricted and only accessed by a special username and password. In this case, admin user will be prompted to enter this information.

NOTE 2a: Admin user will be prompted to fill out information pertaining to the newly added data / service node. Typically this information will include the network location (URL or IP address), node name and owner, and some brief description of the node and/or its contents. 

NOTE 2b: The administrator will click a ‘Save’ button and will be prompted to verify/review the new settings before saving. Any relevant warnings regarding adverse effects on data access, etc. will be displayed to the user at this time as necessary.

NOTE 3a: Admin users can remove a node or the associated mapping services and map layers.  If a node is removed from the system, map layers and services depending upon that node must also be removed. This should be an automatic process when a node is removed from the system.
NOTE 3b: A list of data nodes that have been added to the system by the current administrator will be displayed in the node administration interface when it loads. The admin will select one or more nodes to be deleted from the system.

NOTE 4a:  A list of data nodes that have been added to the system by the current administrator will be displayed in the node administration interface when it loads. The admin will select a node to edit.

NOTE 4b: System nodes and their component map services and layers will be displayed as a hierarchy or tree view. Selecting a node will allow the admin to view data layers and services within the node.  Selecting one of these component layers or services will allow the admin to use the layer and service admin tools described in Process 4 (use cases on publishing a service) of the Administrative Tools module.


1.2.2 Use Case 2: Publish Data 

“I want to Publish the collection of the 1:10.000 ministerial topographic map and publishing the different products which belong to this collection.”

” I want to Deploy a classified satellite image using a specific classification methodology.”

” I want to publish an FGDC metadata record to a participating KLC node.”

This use case describes how a KLC admin user implementing a data product can make it possible for it to be discovered and exploited by client applications. The Admin will use the catalog/registry to maintain Primary, Secondary, etc. info sources and metadata through the Admin Tools module. Admin users will be able to:
1. Add a data listing to a node on the portal

2. Delete a data listing from a node on the portal

3. Edit the properties of an existing data listing for the portal

The admin will be able to register and promote data products with the KLC Portal by entering information in an online form. The data registration online form should describe the data product in detail, using keywords, geographical location, etc. The data products contained in the Portal will follow the FGDC’s approved Content Standard for Digital Geospatial Metadata (FGDC CSDGM) and/or ISO 19115. When the form is submitted, the information will be added to the Portal’s catalogue/registry. Data (and services) affected by the catalog/registry listing will be available for discovery and use within the KLC portal.
The admin develops data metadata in GIS software to describe information content. References to linked service instance(s) are done through a web-accessible URL in the metadata. The admin can also document a style layer descriptor (SLD) being used using a subset of properties (metadata) searchable using core metadata properties.

The Data Product Specification description is traditionally part of data instance metadata, however it might also be a reusable resource with an unambiguous reference. Data Product Specification may include machine readable descriptions such as UML. The Data Product Specification may include input, control and output parameter models that may in turn be implemented with a Data Product Specification encoding schema, such as GML Schema.

In addition, the data product online form can contain a link to a database catalog (search) server, which allows users to search the database directly for individual data products, once the necessary connections are made (see Implementation Tips, below, for adding/editing a catalog (search) service”). Users can then find any individual datasets, map sheets, images, reports, and other data product information that is published and available via the Portal. 

Also, geodata decription may include content-metadata and optionally accessPolicy-metadata - e.g. usergroups or roles (see Section Error! Reference source not found. on the DotNetNuke framework).
	Use Case Description

	Name
	Publishing data

	Priority
	

	Description
	This use-case describes the process of a geodata-publisher publishing a geodata-product or geodata-collection into a registry.

	Precondition
	· Publisher is authorized and has the right to write into the registry.

· Service type registered in Registry.

· Data Product Specification available. 

· Service configured.

· Representation resources available (NOTE 1). 

	Flow of Events – Basic Path
	For User: UNA Process Flows

For Client/System: OGC spec where applicable

	1. 
	Admin connects to the integrated client application.
	1P1

	2. 
	The system authenticates the user
	See the general use case on authentication.

	3. 
	Admin selects the WRS Admin Tool.
	1P6.2.1.1  (same as 1P6.2.3.1)

	4. 
	Admin selects the “Add Registry Listing” (or “Edit existing Registry listing”) and specifies the listing name and description (e.g., inputs or uploads data instance description) (NOTE 2).
	1P6.2.1.2, 1P6.2.1.3 (for editing: 1P6.2.3 and 1P6.2.3.2 and 1P6.2.3.3)

	5. 
	Client logs into Registry-service
	CS-W

	6. 
	Client submits geodata description
	CS-W

	7. 
	System validates geodata description which includes:

· Validation of content description

· Optional: validation of accessPolicy-metadata
	

	8. 
	System publishes / stores geodata description (the online data instance description) / The client registers a Data Product Specification
	CS-W

	9. 
	System generates report on success or failure.
	CS-W

	10. 
	The client registers a data schema
	CS-W

	11. 
	The client registers an interface
	CS-W

	12. 
	The client publishes a transformation resource
	CS-W

	13. 
	The client binds online service instance to data (NOTE 3)
	CS-W

	Alternate Flows
	

	
	
	

	
	
	

	Postcondition
	· Data metadata registered / inserted (if validated)

· Data Product Specification registered

· Portrayal rules registered

· Service discoverable and exploitable from registry

	NOTE 1: This includes any network accessible representational resources required to implement any pre-bound representations are available at known access points. For example, an SLD used for default symbology by a WMS has a well known URI. At minimum there should certainly be a way for the KLC admin to register symbolizations (e.g., by editing a local registry); however, this refers to a self-publishing feature that allows remote updates of the local registry of symbolizations.

NOTE 2: Various geospatial content could be registered, including: (a) OpenGIS related: WMS, WFS, WCS, etc.; (b) NIMA Image Product Library; (c) Downloadable Data (i.e., GeoTIFF, Shape Files, VMAP, etc or ZIP files of the same data that is only available by contacting the publisher (e.g., CD-ROMS). Some sort of notification of contact info to user (rather than letting them load the map) mechanism is envisioned; (d) Offline Data; (e) Application/Service/Website URL (e.g., KY GEONET); (f) Document Metadata (e.g., comprehensive plans); (g) Planned Data Acquisition.

NOTE 3: Client identifies services that can be coupled to the data – these services may be tightly-coupled services (i.e., URL for a service instance) or loosely-coupled services (i.e., URL to a service type or interface). After the data product is saved in the Portal, the admin will be able to add connectivity for the catalog (search) servers. 


1.2.3 Use Case 3: Publish Service 

“I want to publish an OWS service and its data holdings.”

This use case describes the process of a KLC admin user describing a particular service instance. Once GIS data is published (previous use case) in an OGC web service instance (W*S), its presence must be announced so that KLC Portal users can find it. A KLC admin can publish a service instance by using the Admin Tools Module to register the service with a registry. The admin configures OGC Web Services and develops/populates services metadata in the form of capabilities. 

Specifically, this use case demonstrates a situation where the KLC admin user has a number of related resources he wants to publish in a service registry. Here, a WFS service is used for which the resources are:

· a service description (the “online service instance”) that enables client applications to access the service and retrieve WFS data

· a collection of WFS references accessible through the service instance 

· descriptions (the “online data instances”) of the feature (Feature Collections), encoded in GML—these documents describe the capabilities of each feature type.

· a new feature classification scheme that identifies the type of features (the “data types”).

The publication process involves the creation of associations to the semantic information and the implementation details (e.g. interface description, bindings, network endpoints, etc.) that facilitate discovery of—and binding to—the service instance. Service content metadata describes the service as a whole, data content describes the service is working on.

Links to tightly-bound data content are described via a web-accessible MetadataURL embedded in the services metadata. The data metadata, a schema description, and the Web service description are registered with and ingested into a community registry (inserted into a local registry, pushed to a registry, or pulled into a registry).

The client (Admin Tools module) generates a description (a Capabilities XML document) that includes operational and technical information (i.e., URL pertaining to the service) sufficient to support the discovery use cases as well as any specific information required by the policies of the service instance registry operator. 

	Use Case Description

	Name
	Publish service

	Priority
	

	Description
	A KLC admin user wants to publish a service instance (W*S) and its data holdings into a registry (CS-W) so that he or an application can later discover and bind the service.

	Precondition
	· Admin is authorized to publish resources to the target service registry

· The OGC service taxonomy is known to the target registry

· Service description is available and includes content metadata for the service, content metadata for the coupled data, operational and technical metadata.
· GIS data (data types or online data instances) already published in an OWS service instance (W*S). See previous use case on “Publish Data”

	Flow of Events – Basic Path
	For User: UNA Process Flows

For Client: OGC spec where applicable

	1. 
	The admin user connects to the integrated client application.
	1P1

	2. 
	The system authenticates the user
	See the general use case on authentication.

	3. 
	The admin selects the “Mapping Service Admin Tool.”
	1P4.2.1.1

	4. 
	Client logs into Registry-service.
	CS-W

	5. 
	The admin selects “Add Mapping Service” option and specifies which service description (service instance) to register with the Registry; admin submits service offer, service content metadata, and feature collection (NOTE 1)
	1P4.2.1.1, 1P4.2.1.2 (or 1P4.2.3.2) and 1P4.2.3.2 (and 1P4.2.3.3)

	6. 
	The client generates the XML document and publishes the service instance (W*S) into Registry Client (NOTE  2)
	CS-W

	7. 
	System validates service instance references to interface types (if present). This includes:

· Validation of technical and operational metadata

· Validation of service content description

· Validation of coupled data description (feature collection) (NOTE 1)
	CS-W

	8. 
	System publishes service-description (when the registry receives the request, it then queries the W*S service for its capabilities).
	CS-W

	9. 
	System generates a publication report on success or failure.
	CS-W

	Alternate Flows
	

	5.1
	The admin selects the “Edit Mapping Service”
	1P4.2.3.2

	7.1
	The system validates feature descriptions and requests feature taxonomy
	

	
	
	

	Postcondition
	· Service description including coupled data description inserted (if validated) and registered (NOTE 3)

· Client (Admin Tools module) can send a request to the WRS, which will query the W*S service for its capabilities
	

	NOTE 1: If this is a tightly-coupled service, data sets that the service will operate are identified (i.e., URL for a service instance). For a loosely-coupled service data schemas that the service will work with are identified (i.e., URL to a service type or interface). Also see, Implementation Tips, below.

NOTE 2: While looking for a service-instance, the registered service should be findable by content metadata of the service as well as by content metadata of the coupled-data. Additionally the coupled-data should be findable while looking for a geodata-entry. 

NOTE 3: The service instance may reference a well known interface (e.g., WMS, WFS, WCS) to support the finding of service that is fit for particular purposes.


Figure 8 below shows a sequence diagram for the flow of events concerning the system, as explained above.
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Figure 8: Service Registration and Harvesting
1.2.4 Use Case 4: Pre-Allocating Useful Services
“I want to find a WFS service that serves most recent feature data and pre-allocate it to a map window (Custom Mapping module)”

Once a service is published / registered, the KLC Portal admin must be able to locate OGC Web Services. Note that this use case is similar to the general use case on service discovery, however, here the admin user finds a useful service and pre-allocates it as a ‘default’ or ‘startup’ map service to a module / map window.

· “Find a coordinate transformation service”

· “Find a format conversion service”
· “Find a service that will portray a coverage dataset” 

	Use Case Description

	Name
	Pre-allocating useful services 

	Priority
	

	Description
	A KLC admin user wants to find a service and pre-allocate it to a ‘default’ or ‘startup’ map window (module)

	Precondition
	- Client knows of a service registry.

	Flow of Events – Basic Path
	For User: UNA Process Flows

For Client: OGC spec where applicable

	1. 
	The admin user connects to the integrated client application.
	1P1

	2. 
	The system authenticates the user
	See the general use case on authentication.

	3. 
	The admin user defines requirements for service of interest (based on location and other parameters) and queries a registry for available services. 
	1P4.2.1.1, 1P4.2.1.2 (or 1P4.2.3.2) and 1P4.2.3.2 (and 1P4.2.3.3)

	4. 
	The client sends query including application-specific constraints to registry (NOTE 1)
	CS-W

	5. 
	Services of interest are identified (the WRS returns an XML document containing capability metadata for the available services).
	CS-W

	6. 
	The admin user accesses description of services (NOTE 2) and reviews metadata about the services to determine if the service “fits” the business requirement. 
	1P4

	7. 
	Client portrays data product types that the service can operate on (NOTE 3)
	

	8. 
	Admin allocates the service to a module and user groups (NOTE 4)
	1P4

	Alternate Flows
	

	
	
	

	
	
	

	Postcondition
	· Service is known to client and pre-allocated to a ‘default’ or ‘startup’ map window (module).  

· User can query the service for data layers
	

	NOTE 1: Instead of querying a specific WRS, an integrated client could potentially query multiple WRS services simultaneously to locate service that best meets some business requirement. This has the potential of increasing the breadth of the search, but there are ramifications for performing this operation. Since each query returns an XML document which may be quite large, bandwidth restrictions may make this operation impractical. There is also the potential for retrieving multiple duplicate entries and the complexity of organizing the results from multiple servers.

NOTE 2: The client should present these results in such a way that the admin could select a specific service and view its capabilities.

NOTE 3: Dataset types that are applicable to the service are identified to the user.

NOTE 4a: Assigning user groups (and user permissions) is accomplished using the DotNetNuke framework and is a separate process.

NOTE 4b: After the admin saves the service for the first time, he can create associations to let users know where the service comes from and how it is distributed. There are three types of associations: (1) Distributor: An organization from which the service may be acquired or accessed. (A service may have more than one distributor); (2) Custodian: The organization which holds the authoritative source of the service. (A service may have only one custodian); (3) Originator: An organization which contributed to the creation of the service. (A service may have more than one originator.)


Figure 9 shows a sequence diagram for the flow of events concerning the system, as explained above.
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Figure 9: Service Discovery

1.2.5 Use Case 5: Pre-Allocating Best Data

“I want to find the most recent feature data for roads and pre-allocate it to a map window.”

Once the “best” service is discovered, the KLC Portal admin must be able to locate the “best” data. 

Service registries not only contain information on the services registered, they also contain metadata on the data layers contained by each service. The KLC admin can query a client (the Admin Tools module) to discover what data layers are being served by a particular service. The client retrieves metadata for these layers from the service registry so that the admin can filter the results in order to find available data which meets business requirements for a particular map window (module) and user groups.
	Use Case Description

	Name
	Pre-allocate best data 

	Priority
	

	Description
	A KLC admin user wants to search an existing service for “best” data to be pre-allocated to a specific map window (module) and user groups

	Precondition
	- Client knows of a datatype registry

	Flow of Events – Basic Path
	For User: UNA Process Flows

For Client: OGC spec where applicable

	1. 
	The admin user connects to the integrated client application.
	1P1

	2. 
	The system authenticates the user
	See the general use case on authentication.

	3. 
	The admin user defines requirements for dataset of interest.
	

	4. 
	The client sends query including application-specific constraints to registry (NOTE 1).
	CS-W

	5. 
	Client identifies the datasets of interest (and the services that are applicable to the dataset) and presents them to the admin.
	CS-W

	6. 
	Admin reviews metadata about the data (and the description of services that are applicable to the dataset) to determine if the data “fits” the business requirements.
	

	7. 
	Client portrays services that can operate on the data ranging from access to viewing the data.
	

	8. 
	The admin user allocates data to a module (map window) and user groups (NOTE 2)
	1P4.2

	Alternate Flows
	

	
	
	

	
	
	

	Postcondition
	- Data type key is well known to client and catalog. 

- Keys for services that will operate on the data are known. 
	

	NOTE 1: Instead of querying a specific registry, an integrated client could potentially query multiple CS-W services simultaneously to locate data that best meets some business requirement. This has the potential of increasing the breadth of the search, but there are ramifications for performing this operation. Since each query returns an XML document which may be quite large, bandwidth restrictions may make this operation impractical. There is also the potential for retrieving multiple duplicate entries and the complexity of organizing the results from multiple servers.

NOTE 2: After the admin saves the data product for the first time, he can create associations to let users know where the data comes from and how it is distributed. There are three types of associations: (1) Distributor: An organization from which the data product may be acquired or accessed. A data product may have more than one distributor; (2) Custodian: The organization that holds the authoritative source of the data product. A data product may have only one custodian; (3) Originator: An organization that contributed to the creation of the data product. A data product may have more than one originator.


1.2.6 Use Case 6: Register a Data Schema

“I want to deploy a GML schema describing the returned format of a WFS”

This use case describes the process of a KLC admin user describing the schema used to implement a Data Product Specification as the message contents of online service interface.

	Use Case Description

	Name
	Register a data schema  

	Priority
	

	Description
	A KLC admin user wants to deploy a GML schema describing the returned data format of a WFS.

	Precondition
	- Data Product Specification available

- Schema available

	Flow of Events – Basic Pat
	For User: UNA Process Flows

For Client: OGC spec where applicable

	1. 
	The admin user connects to the integrated client application.
	1P1

	2. 
	The system authenticates the user
	See the general use case on authentication.

	3. 
	The admin selects the “WFS-X Admin Tool.”
	1P6.3.1.1

	4. 
	The admin selects “Add schema” option and inputs or uploads data schema document or URN reference.
	1P6.3.1.2 and 1P6.3.1.3

	5. 
	Client validates schema. (NOTE 1)
	WFS, WFS-X

	6. 
	Client reports URN and key generated
	

	Alternate Flows
	

	4.1
	The admin user modifies existing schema by creating new associations to GML app schema or by creating implementation details such as interface description, binding, network end points, etc
	1P6.3.2

	
	
	

	Postcondition
	- Data schema registered

- Key available for persistent reference

- Data schema findable and accessible through registry
	

	NOTE 1: On failure registration cancelled.


1.2.7 Use Case 7: Setup Schema Translation

Different data sets using different data models can be translated "on-the-fly” using a translating WFS (WFS-X). A WFS-X is a modification of the existing OGC WFS. At the time of writing, WFS-X was in an “Interoperability Program Report” stage as part of the GOS-TP pilot project. The WFS-X is designed to accept requests for features in a framework schema, connect to data defined by a local schema and return features in the framework schema. Note that the data store might be a remote or local WFS. Also note that the mapping/referencing between the different data sets needs to be in place – this will be configured and pre-assigned by the admin.

The following flow of events are for the WFS-X schema translation operation. The interaction starts by searching for the appropriate data source. 

	Use Case Description

	Name
	Setup schema translation  

	Priority
	

	Description
	A KLC admin user wants to setup a WFS-X

	Precondition
	- Mapping/referencing between the different data sets needs to be in place.

	Flow of Events – Basic Pat
	For User: UNA Process Flows

For Client: OGC spec where applicable

	1. 
	The admin user connects to the integrated client application.
	1P1

	2. 
	The system authenticates the user.
	See the general use case on authentication.

	3. 
	The admin selects the “WFS-X Admin Tool.”
	1P6.3.1.1

	4. 
	The admin selects schema translation setup.
	

	5. 
	The admin queries and searches the portal’s registry to locate data source.
	CS-W (WRS)

	6. 
	WFS client is invoked to allow admin to formulate queries for accessing the remote data (NOTE 1). 
	WFS

	7. 
	Based on parsing the returned schema, the client can issue queries to retrieve subset of the data set (NOTE 2). 
	

	8. 
	WFS-X receives the query and translates it into a query based on the local schema of the data store (NOTE 3).
	WFS-X

	9. 
	The result set from the query is then translated from the local schema to the Standard Application Schema and then forwarded to the Client. 
	WFS-X

	Alternate Flows
	

	
	
	

	
	
	

	Postcondition
	
	

	NOTE 1: WFS clients can issue GetCapabilities and DescribeFeatureType requests to enable clients to request a schema definition of any feature type. The returned schema is a subset of the Standard Application Schema based on GML 3.0. 

NOTE 2: These queries are based on the Standard Application Schema.

NOTE 3: The local schema might be different from the Standard Application Schema.


Figure 10 shows a sequence diagram for the flow of events concerning the system, as explained above. The figure also shows the sequence of operations for schema translation. 
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Figure 10: Schema Translation
Implementation Tips for Use Case 7

See the KLC System Architecture and Database Review for tips.

Design Considerations – Admin Tools (Registries)

The following is a list of overall design considerations for registries, specifically for the task of publication, which will enable the admin users to do the following:

· Register/publish a map/data service as a geospatial information resource on the Portal by either completing an online metadata form or uploading the metadata records directly to the Portal.

· Maintain a local repository of service metadata (e.g., Capabilities metadata) harvested from data providers’ information resources.

· Register the Internet location where they store their metadata sources for scheduled harvesting as a means to publish metadata to the Portal and to update records already published on the Portal. 

· Enable to publish FGDC compliant metadata for Planned geospatial data resources.

· Publish customized symbolization rules for use by others if authorized. (At minimum there must certainly be a way for the organization maintaining the Portal implementation to register symbolizations [e.g., by editing a local registry]; however, this particular item refers to a self-publishing feature that allows remote updates of the local registry of symbolizations.)
· Ability to create, populate, and maintain “two clicks to content” areas on the Portal which feature geospatial data resources deemed to be of such widespread interest, quality or usefulness that these resources should be featured and accessible with minimum interaction by the user. The content of these areas must be able to be managed by assigned “stewards” whose access is an authenticated user of the Portal.  Each area (e.g., county) must be separately managed by an assigned steward(s) who can identify information resources within the KLC database that should be featured.

In addition, there are a number of policies or rules that govern how repository items are managed by the registry. Many of these reflect general type checking requirements that prevent the publication of malformed or invalid type descriptions. The basic rules are enumerated below:

· A type description must be created before it can be modified, deleted, queried, verified or registered.

· A type description must be valid—it must conform to the rules of some type definition language (and it can depend on other type descriptions).

· After registration, a type description can only be modified or deleted by the submitting organization (but it can be queried by anyone).

· Verification of a description involves verification of any other description on which the original description depends.

· Publication of a description requires publication of any other description on which the original description depends directly or indirectly.

· Descriptions must be verified before they are published. That is, publication must incorporate verification to prevent the registration of invalid descriptions.

· Relationships between types can be asserted by authors or derived from descriptions stored in a type repository. The scope of relationship derivation is restricted to the descriptions stored in the type repository in which the queried relation is stored.  

· The registry provides storage for descriptions; the stability of that storage is specified by Quality of Service requirements.

1.3 Custom Mapping Module 

The map creation process begins with a user either doing one of the following:

· creating a new map by browsing for data on the portal and adding it to the current map session, or

· recalling an existing saved map. 

The ability to recall and save a map comprising layers from several distinct servers being built in an integrated client – referred to as “context document” -- has already been tested in many OGC Interoperability Program testbeds such as OWS, GISD, and CIPI. 

The OpenGIS Web Map Context Documents (WMC) Implementation Specification directly supports only persistence of portrayed maps created by one or more WMS server bindings, but is intended to be reviewed to provide an extensibility mechanism for WFS servers and other types of service and persisted interface object states. It is expected that these will be developed and added to the formal schema in a backward compatible fashion. 

Pending a formal extension mechanism, organizations wishing to extend the ViewContext to include non-WMS services should create a new schema that is consistent with the OpenGIS WMC specification and be prepared to transform such ViewContext documents to this WMS only version if export capabilities are desired.
Note that there is an OGC TIE on developing a Context document which encapsulates more than WMS. Also, In WMC 1.0.0, you can specify extensions in the Layer element to extend for WFS and / or WCS parameters which cannot be shoved into in the Layer element as defined.
For more on Context documents see the section on General Use Cases and Portal Common Functionality, above.

After the initial map content has been defined and displayed to the user, the map can be modified to fit user preferences.

1.3.1 Use Case 1: View Area of Interest 

“I want to find a location and view it on a map.  I have a place name, a postcode or a grid reference which I type into a search box.”  
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Figure: Use Case – Requesting an Area of Interest (Modified. Image source: Ordnance Survey
)

	Use Case Description

	Name
	Get a map based on an Area of Interest (place name)

	Priority
	

	Description
	A KLC user wants to get a base map of the area around a given place name.

	Precondition
	· The user has enough information about the place he wants to have a look at to be able to clearly identify it.

· The base map data are available in a service registered in a well-know registry and are pre-allocated by the admin user during process 4 and 7 of the Admin Tools module.

· The integrated client knows a gazetteer service.

	Flow of Events – Basic Path
	For User: UNA Process Flows

For Client: OGC spec where applicable

	1. 
	The user connects to the integrated client application.
	1P1

	2. 
	The system authenticates the user
	See the general use case on authentication.

	3. 
	The user wants to “create a new map”.  
	2P1.1

	4. 
	The client presents two options for searching for data: (1) “Browse data…” or (2) “By location…”
	Gazetteer (see the general use case on Gazetteer)

	5. 
	The user selects the “By location” option. 
	

	6. 
	The client presents a form to the user for defining an AOI (NOTE 1)
	Gazetteer

	7. 
	The user defines an AOI by either entering a place name, lat/lon, address, post code, grid reference, geographic selection, etc. (The user has the option of defining a new ‘search criteria’ or using a saved ‘search criteria.’) (NOTE 2)
	2P1.1.3 (2P1.1.2)

	8. 
	The client performs a search on a gazetteer service to get the location of the given AOI. 
	Gazetteer 

	9. 
	The client presents a list of potential AOIs.
	Gazetteer

	10. 
	The user selects one of the presented AOIs.
	2P1.1.3

	11. 
	The client searches the gazetteer for the corresponding AOI details.
	Gazetteer

	12. 
	The client searches a registry for available data around this AOI. 
	CS-W

	13. 
	The user selects data layers to add to map.
	2P1.1.4

	14. 
	The user is presented with charges for access as necessary.
	2P1.1.5 (See the Data Download / Cost Recovery / Billing Module) 

	15. 
	The user agrees to charges and generates the map.
	2P1.1.6

	16. 
	The client computes a map based on different data sources (usually two or more) and displays it to the user. (NOTE 3)
	This can be either: (1) WMS, WFS, WCS data or as part of a service-chain; (2) Data from cascading WMS servers; (3) A WMS that supports external feature rendering

	17. 
	The user wants to view information about a feature shown on a map
	--

	18. 
	The client performs the GetFeatureInfo request
	WMS GetFeatureInfo operation

	Alternate Flows
	

	3.1
	The user has the option of loading a saved map.
	2P1.2.3

	5.1
	The user selects “Browse data” option
	

	6.1
	In the case of “Browse data,” the client presents a registry tree structure (NOTE 4)
	CS-W

	7.1
	In the case of “Browse data,” the user views pre-allocated data layers available to him and has the option of viewing the metadata (NOTE 5)
	2P1.1.1

	8.1
	The client could search a service registry to find out a gazetteer service.
	CS-W

	8.2
	In the case of “Browse data,” the client access one or more registries to locate service instances that best meet some business requirements. Services of interest are identified and linked. (NOTE 5)
	CS-W

	9.1
	In the case of “Browse data,” the client has the option of portraying data product types that the service can operate on (NOTE 5)
	CS-W

	10.1
	The user refines search choices with a new list of features within the feature specified. (Following, the client could present a more complex form based, for example, on the selected county.)
	2P1.1.3 (advanced search)

	13.1
	User adjusts legend, symbology, and markup for data layers
	2P2

	16.1
	The client produces a map with user-defined styling  (NOTE 6)
	SLS, CPS, SLD

	
	
	

	Postcondition
	- The user has a base map around his place name of interest, which can be further refined by panning and zooming or otherwise running a query relating to the feature (place name) (NOTE 7).

- User can also focus a locator map on a new scale, to show position of bottom most (target) search term.  

- Use can view a printable map including all displayed layers without showing the GUI elements

	NOTE 1: See Implementation Tips for implementation guidelines.

	NOTE 2: User can search for available data and corresponding services based on named locations or on bounding rectangles. See the Search tips for available data and corresponding services below for more implementation guidelines.  

	NOTE 3a: When multiple sources exist for a specific place name in the area of interest, client should automatically accesses sources based on appropriate criteria and policies (to be developed).

NOTE 3b: The geographic extent of the map and the size of the image map are pre-specified as default values by the admin.

NOTE 3c: The client may use the “Find useful service” Use Case. Some examples of a useful service in this case could be: (1) Find a coordinate transformation service”; (2) “Find a format conversion service”; (3) “Find a service that will portray a coverage dataset”

	NOTE 4: With “Browse data,” the client queries and discovers what data layers are being served by a particular service. The client retrieves metadata for these layers from the service registry and presents it to the user so that the user can filter the results in order to find available data which meets user’s requirements.

	NOTE 5: If the necessary layers are not pre-allocated, the general Use Cases on “Find best data” and “Find useful services” apply for this system event.

	NOTE 6: The client can create and display a map by retrieving data from a data service and portraying it using predefined or user-defined styling symbolization rules. The SLD language can be used to portray the output of WMS, WFS, and WFS servers. The client provides the means to view, filter, and interact with styled features and maps as overlays. An SLD-enabled WMS service is used to portray cartographic layers that are styled according to user-selected symbolization preferences. The user selects the desired SLD from a Style/Symbol Registry, which was previously constructed using a Style Editor component and a Style Management Service.

	NOTE 7: User can turn off and reorder maps in an overlay. See the Map Display Options below for implementation guidelines.


Implementation Tips for Use Case 1

None.

1.3.2 Use Case 2: Retrieving Imagery

“I want to view recent imagery for a specified area.”

The Imagery Production functionality presented in this use case requires support of some or all of the following OpenGIS interfaces: WMS, WCS, CPS, ICS, and IAS. It can be divided into the following 4 functions:

1. Querying an Imagery Catalog

2. Retrieving Imagery from an Imagery Archive

3. Assembling a Service Chain

4. Manipulation of imagery (translucency, edge detection, etc.). Note that this function is handled within the Change Detection module.

	Use Case Description

	Name
	Retrieving Imagery 

	Priority
	

	Description
	KLC user wants to query an Image Catalog and retrieve imagery from an Imagery Archive 

	Precondition
	· The integrated client knows an Image Catalog and Image Archive.

· The integrated client knows a well-known Imagery Metadata Model employed by the Image Catalog.

	Flow of Events – Basic Pat
	For User: UNA Process Flows

For Client: OGC spec where applicable

	1. 
	The user connects to the integrated client application.
	1P1

	2. 
	The system authenticates the user
	See the general use case on authentication.

	3. 
	The user wants to “create a new map”.  
	2P1.1

	4. 
	The client presents two options for searching for data: (1) “Browse data…” or (2) “By location…”
	Gazetteer (see the general use case on Gazetteer)

	5. 
	The user selects the “Browse data” option and queries an Image Catalog to access image metadata. The user formulates a request based upon the well-known Imagery Metadata Model employed by the Image Catalog (NOTE 1).
	

	6. 
	Client executes the request (NOTE 2).
	ICS (WMS, WFS)

	7. 
	The user finds the Image Metadata he wants through the catalog search; user now accesses the appropriate IAS service to fetch the imagery and imagery support data.
	

	8. 
	The client formulates the request to the archive, stipulating where the data are to be delivered for the client to later exploit.
	IAS

	9. 
	The user is presented with charges for access as necessary.
	2P1.1.5 (See the Data Download / Cost Recovery / Billing Module) 

	10. 
	The user agrees to charges and generates the map.
	2P1.1.6

	11. 
	The system completes its assignment by delivering the imagery data to the application.
	IAS

	Alternate Flows
	

	9.1
	The IAS service might employ a Notification Service to alert the user about the availability of his requested data.
	Notification Service

	9.2
	The system assembles a service-chain to retrieve raster data from a WCS and rendered according to client specified styles and parameters by a CPS service (NOTE 3)


	WCS(CPS (See use case on service-chaining for viewing imagery)

	Postcondition
	· The data is now available for exploiting, although it is still in its tiled archive format (NOTE 4) 


	

	NOTE 1: The client must have search tools to specify, find, and retrieve data. The client must also provide the user the means to view and interact with the data.

NOTE 2a: The client knows about the ICS service, but the client might also discover this service through a service registry that operates as a broker for several Image Catalogs.

NOTE 2b: The client might access map data to depict a study area, view imagery footprints from an Image Catalog, select imagery coverage, etc. This also involves using WMS and WFS.

NOTE 3: In general, the client must have tools to select and invoke service chains, like, for example the one presented in the Service Chain use case. 

NOTE 4: The archive service can support mosaicing, re-tiling, and re-sampling to deliver the imagery in a form that is ready for exploitation.


1.3.3 Use Case 3: Service-Chaining for Viewing Imagery

This use case expands the previous use case for viewing imagery. The user invokes the integrated client that uses service registries and service-chaining to be able to view the imagery. The client discovers data associated with a WCS that supports user’s request requirements. In addition, the integrated client will allow the user to specify a filter for how they want to view the imagery. 

Upon doing so, the client begins a sequence of operations that employ registries and service-chains to accomplish the desired task. The service-chain also includes searching and binding to a CPS service. The resulting service-chain can be used by the integrated client to retrieve a data layer. 
	Use Case Description

	Name
	Service-chaining for viewing imagery 

	Priority
	

	Description
	KLC user wants to invoke an integrated client (tool) that uses service registries and service-chaining to view imagery. 

	Precondition
	· The integrated client knows a Image Catalog, Image Archive, Coordinate Transformation Service, and Web Coverage Service.

· The integrated client knows a well-known Imagery Metadata Model employed by the Image Catalog.

	Flow of Events – Basic Pat
	For User: UNA Process Flows

For Client: OGC spec where applicable

	1. 
	The user connects to the integrated client application.
	1P1

	2. 
	The system authenticates the user
	See the general use case on authentication.

	3. 
	The user wants to “create a new map”.  
	2P1.1

	4. 
	The client presents two options for searching for data: (1) “Browse data…” or (2) “By location…”
	Gazetteer (see the general use case on Gazetteer)

	5. 
	The user selects the “Browse data” option and queries an Image Catalog to access image metadata. The user formulates a request based upon the well-known Imagery Metadata Model employed by the Image Catalog (NOTE 1).
	

	6. 
	The client executes the request to a service registry to find a WCS service that will operate on one of the output formats produced by the IAS service and it finds the right service.
	ICS

	7. 
	The client searches the service registry to find a matching CPS service. It finds one that will do the job, but coordinate transformation is needed.
	ICS

	8. 
	The client searches the service registry to find CTS service.
	ICS

	9. 
	The client now has the full sequence of necessary operations and constructs and invokes the service-chain.
	WCS(CTS(CPS

	10. 
	The client binds to the WCS service to request a “browse thumbnail”  image (NOTE 1)
	

	11. 
	The user then browses the resulting image with their client imagery viewer. Having found a desirable image, now the user now fetches the full-resolution imagery using the same service chain.
	

	12. 
	The user is presented with charges for access as necessary.
	2P1.1.5 (See the Data Download / Cost Recovery / Billing Module) 

	13. 
	The user agrees to charges and generates the map.
	2P1.1.6

	14. 
	The client executes the service-chain.
	WCS(CTS(CPS

	Alternate Flows
	

	
	
	

	
	
	

	Postcondition
	User views the desired output for the imagery
	

	NOTE 1: Here, the client requests the imagery as a reduced-resolution “browse thumbnail” for the overall area. The coverage data is chained through the chosen CTS service and CPS service, which renders the imagery as a simple JPEG picture.


Implementation Tips for Use Case 3

A WCS service is not directly viewable by a thin client. In this case, a third party CPS service will probably be chained to the WCS to convert data to a map usable by the client. The resultant map is then overlayed with the data fetched from other servers for reference and orientation. Services can be chained with various degrees of transparency to achieve larger tasks required by a service requestor.

1.3.4 Use Case 4: Service-Chaining for Map Rendering

In this use case, the integrated client queries a service registry and discovers data associated with a WFS that supports user’s requirements. The data in the WFS is rendered by a WMS that supports external feature rendering. The resulting service-chain can be used by the integrated client to retrieve a data layer.

	Use Case Description

	Name
	Service-chaining for map rendering 

	Priority
	

	Description
	KLC user wants to invoke an integrated client (tool) that uses service registries and service-chaining to render a map.

	Precondition
	· User is registered in the system and is a member of a user group

	Flow of Events – Basic Path
	For User: UNA Process Flows

For Client: OGC spec where applicable

	1. 
	The user connects to the integrated client application.
	1P1

	2. 
	The system authenticates the user.
	See the general use case on authentication.

	3. 
	The user wants to “create a new map”.  
	2P1.1

	4. 
	The client presents two options for searching for data: (1) “Browse data…” or (2) “By location…”
	Gazetteer (see the general use case on Gazetteer)

	5. 
	The user selects the “Browse data” option and queries a service registry.
	

	6. 
	The client queries a service registry and discovers data associated with a WFS that supports the user’s requirements.
	CS-W (WRS)

	7. 
	The data in the WFS is rendered by a WMS that supports external feature rendering. The resulting service chain can be used by the integrated client to retrieve a data layer. 
	WMS ( WFS

	8. 
	The client then queries the WMS, passing all of the data (e.g., the parameters associated with the BoundingBox) required to retrieve feature information from the WFS. 
	WMS(WFS

	9. 
	The WMS retrieves the feature data from the WFS and returns a raster image to the client.


	WMS, WFS

	Alternate Flows
	

	
	
	

	
	
	

	Postcondition
	- User has a map rendered according to his requirements.
	

	


Figure 11 below shows a sequence diagram for the flow of events concerning the system, as explained above.
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Figure 11: Service Chaining for Map Rendering

An integrated client can retrieve data from several WMS and WFS servers serving different layers of a geographic area. This approach can be used to get and overlay quick maps, access and visualize imagery and other data, and present information for decision. Adding a Registry Service interface will also allow the client to register and discover services at runtime.

1.3.5 Use Case 5: Service-Chaining for Feature Production 

The Feature Production functionality serves to provide retrieval and viewing of feature geometry and attributes, supporting complex querying for features based on geometry and attributes, cartographic portrayal of feature data, and feature analysis.
The Feature Production functionality requires support of one or more of the following OGC interfaces: WMS, WFS, FPS, SMS, SLD. It can be divided into the following 2 functions: 

1. Managing features contained in a WFS-T (a WFS-T allows users to retrieve feature data)
2. Assembling a service-chain

In this use case, a KLC user employs recent imagery as a source for feature analysis. The integrated client provides the means to view, filter, and interact with feature data rendered according to client defined styles (see the alternative flow of events in the use case) and client specified parameters. 

	Use Case Description

	Name
	Service-chaining for feature production 

	Priority
	

	Description
	KLC user wants to invoke an integrated client (tool) that uses service registries and service-chaining for feature production.

	Precondition
	· User is registered in the system and is a member of a user group

	Flow of Events – Basic Path
	For User: UNA Process Flows

For Client: OGC spec where applicable

	1. 
	The user connects to the integrated client application.
	1P1

	2. 
	The system authenticates the user.
	See the general use case on authentication.

	3. 
	The user wants to “create a new map”.  
	2P1.1

	4. 
	The client presents two options for searching for data: (1) “Browse data…” or (2) “By location…”
	Gazetteer (see the general use case on Gazetteer)

	5. 
	The user selects the “Browse data” option and queries a service registry. The user employs recent imagery as a source for feature analysis.
	

	6. 
	The client employs an IRS service and IAS service to access the imagery. 
	IRS, IAS

	7. 
	The user browses and queries a registry for feature metadata and employs this metadata to select the appropriate feature data for use in a given task. 
	CS-W (WRS)

	8. 
	Having discovered the appropriate feature data, the client then employs a WFS-T to access the feature data.
	WFS-T

	9. 
	User views the feature geometry and attributes 
	

	Alternate Flows
	

	9.1
	The user invokes feature extraction tools to download (or update in the sense of uploading new) data.
	See the Download Module

	9.2
	The user invokes an SLD-enabled WMS service to portray data layers that are styled according to user-selected symbolization preferences (NOTE 1)
	(SLD-enabled WMS)

	Postcondition
	- Feature geometry and attributes available to the user for viewing (analysis) purposes
	

	NOTE 1: The user selects the desired SLD from a SMS; this SLD was previously constructed using a Style Editor component.


Figure 12 below shows a sequence diagram for the flow of events concerning the system, as explained above.
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Figure 12: WFS-T with Imagery Server Support

Figure 13 below shows a sequence diagram for the flow of events concerning an SLD-enabled WMS service to portray data layers that are styled according to user-selected symbolization preferences, as explained above in the alternative (follow-up) system flows.
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Figure 13: Feature Portrayal using SMS

1.3.6 Use Case 6: Saving a Map

“I want to save a map for future use”

Registered users can save maps (locally or remotely) for their individual use and also to share with other portal users. Saving a map is actually saving the map view (the “context”) a user has created in a map Context XML document. By saving the current map view to the portal a user can choose to save it to just his/her profile.

	Use Case Description

	Name
	Saving a map 

	Priority
	

	Description
	A KLC user wants to save a map into the system or on his/her local computer

	Precondition
	· User is registered in the system and is a member of a user group

	Flow of Events – Basic Path
	For User: UNA Process Flows

For Client: OGC spec where applicable

	1. 
	The user connects to the integrated client application.
	1P1

	2. 
	The system authenticates the user
	See the general use case on authentication.

	3. 
	The user elects to build or view/manage existing map (NOTE 1)
	2P1

	4. 
	The user elects to save the map (NOTE 2)
	2P5

	5. 
	The client presents a form to the user for saving a map (NOTE 3)
	(WMC)

	6. 
	The user fills-out the necessary information on the form and executes the save
	--

	7. 
	The client saves the map
	--

	Alternate Flows
	

	4.1
	The user elects to save the map remotely in the Portal.
	

	
	
	

	Postcondition
	The map is saved (locally on a user’s computer or remotely in the Portal)
	

	NOTE 1: See the use case on making/editing a map for system events and flows.

NOTE 2: The user has the option of either saving the map locally on his/her computer or remotely in the Portal.

NOTE 3: The information to be filled out is associated with the elements of the Context document such as Title, etc.


Implementation Tips for Use Case 6

The WMC Context document can store information associated with a saved map such as map settings. The General element provides layer independent context information. It states the bounding box that represents the geographic extent of the map. This element also contains some metadata about this particular WMS Context as a title, abstract, keywords, and other information about each layer (e.g., available styles, formats, SRS, etc.). 

Each Layer element is nearly identical to that in WMS Capabilities. It contains layer metadata such as a title, an abstract and a legend that may reflect what is advertised by the server the layer is issued from. But, it is clear that a very common use of Context is to change the name and the description to allow either internationalization, user refinement, or a completely user defined description.

1.3.7 Use Case 7: Recalling a Saved Map

“I want to load a previously created map that was saved in the locally or remotely”

As mentioned above, using the OpenGIS Web Map Context Documents Implementation Specification, a map or Context document can be saved from one client session and transferred to a different client application to start up with the same context. The Portal is envisioned to provide users with the ability to load maps that were either saved locally or remotely. User access/viewing privileges will be assigned according to the user group.

	Use Case Description

	Name
	Recalling a map 

	Priority
	

	Description
	A KLC user wants to load a map from the system or from his/her local computer

	Precondition
	· User is registered in the system and is a member of a user group

	Flow of Events – Basic Path
	For User: UNA Process Flows

For Client: OGC spec where applicable

	1. 
	The user connects to the integrated client application.
	1P1

	2. 
	The system authenticates the user
	See the general use case on authentication.

	3. 
	The user elects to “view / manage an existing map” 
	2P1.2

	4. 
	The client presents a form to the user for recalling a saved map (NOTE 1)
	WMC, Registry (CS-W)

	5. 
	The user views list of available maps and selects a map from the list (NOTE 2)
	2P1.2.1, 2P1.2.2

	6. 
	Client binds to the selected map by the user 
	WMC

	7. 
	The user has an option of either “load a saved map” or “delete a saved map” and selects “load a saved map”
	2P1.2.3

	8. 
	The user is presented with charges for loading a saved map (NOTE 3)
	See the Data Download / Cost Recovery / Billing Module

	9. 
	The user agrees to charges.
	

	10. 
	The client loads a map
	--

	Alternate Flows
	

	7.1
	The user selects “delete a saved map”
	2P1.2.4

	
	
	

	Postcondition
	Map produced for the user
	

	NOTE 1: Contexts could be registered and discovered, thus providing a level of granularity broader than individual layers. However, the OpenGIS WMC specification does not address the archival, registering, discovery or retrieval of Context XML documents. The KLC team wishes to solicit input on possible solutions.

NOTE 2: There are a number of ways that registered users can view and access previously created maps. These include map categories or user defined maps. See Implementation Tips below for more.

NOTE 3: Charges will be assigned based on user groups. For example, if the saved map was made for the Public Group users, users from this group will be charged accordingly for loading the map. Furthermore, users of the same user group as the person that made the map will not be charged for loading a saved map.


Implementation Tips for Use Case 7

Map categories are maps that users have created and are of general interest to portal users. Quick access to these maps can be provided via a Map Categories pull-down list where users can specify the name of the map view, pre-defined map category (i.e., Facilities), owner username, or user group. 

As a general hierarchy there may be a folder of system maps for all users, categories by county, categories by user group, categories by user group by counties, etc. Table 6 of the UNA document lists several possible predefined maps that may be stored by default in the system.

Another way is loading user defined map. Registered user can either specify a map content file (e.g., to a document stored locally), a URL (e.g., to a content document stored on a remote server), a mapping service (WMS, WFS), or a pre-defined map category to load a map. Typically, these content files and remote mapping service maps will have been created by users and stored within the system for use by themselves or for sharing with other users (as descried by the “Saving a Map” and “Sharing a Map” use cases).

The LayerList element of the WMC Context document encapsulates all the layers in the current context. One or more of those layers may be retained in the context but can be hidden from the display. LayerList contains a series of one or more Layer elements. 
Some information concerning the current state of the layer within the WMS Context is also held there. The layer element contains a binary attribute “hidden” which, if nonzero, instructs the client that despite the layer being within the Context it must not be displayed. A client should also provide a means for the user to know that such a Layer exists and a means to make that layer visible. 

The Layer element also contains information about the server it is issued from and some information about the format in which that layer may be asked for by the client. It also contains several styles that should be presented to the user to allow different presentations of the map, one of these styles being advertised as the currently selected one.

1.3.8 Use Case 8: Sharing a Map

“I want to share a map with other users”

The Portal is envisioned to provide users with the ability to share maps that were either saved locally or remotely. User groups and access permission will play a role in enabling users to share maps.

	Use Case Description

	Name
	Sharing a map 

	Priority
	

	Description
	A KLC user wants to share a locally or remotely with other users

	Precondition
	· User is registered in the system and is a member of a user group

	Flow of Events – Basic Path
	For User: UNA Process Flows

For Client: OGC spec where applicable

	1. 
	The user connects to the integrated client application.
	1P1

	2. 
	The system authenticates the user
	See general use case on authentication.

	3. 
	The user elects to build or view/manage existing map (NOTE 1)
	2P1

	4. 
	The user wants to share a map with others
	--

	5. 
	The client presents a form to the user for sharing a map
	--

	6. 
	The user completes the necessary information on the form tied to sharing the map, e.g., user groups
	2P3

	7. 
	The user saves share settings
	2P4

	8. 
	The client saves the sharing settings
	--

	Alternate Flows
	

	
	
	

	
	
	

	Postcondition
	Map share settings are saved in the system
	

	NOTE 1: See the use case on making/editing a map for system events and flows.

NOTE 2: The information to be filled in is associated with the elements found in the WMC Context document.


Implementation Tips for Use Case 8

Using the OpenGIS Web Map Context Documents Implementation Specification, a map or Context document can be saved from one client session and transferred to a different client application to start up with the same context. 

Soliciting input: The KLC Team wishes to solicit RFP respondents input recommending a solution for the transferring (sharing) of maps and provide a cost structure for the recommended implementation.

Design Considerations – Custom Mapping Module

The following is a list of design considerations for the Custom Mapping module:

· Maps are rendered by WMS where possible, not from WFS sources.

· Viewer images are usually transferred to the user’s browser directly from the remote WMS servers. Images are sometimes forwarded or processed by the system when using secure services or if images need to be projected to a common coordinate system not supported by the remote WMS service. Graphic layers and highlighted WFS results are created by system and merged with the other images.

· A WMS layer may have a supporting WFS layer to provide extended query and update capabilities for the layer. The WMS and WFS can be an integrated server product that supports both interfaces, or separate products that access the same data store. 

· A styled layer can be considered as a transparent sheet with features symbolized upon it. A map is made up of a number of these styled layers put together in a specified order. The styled layers are said to be Z-ordered. Users can define more complex, or more simple, maps by adding or removing styled layers. A styled layer itself represents a particular combination of ‘layer’ and a ‘style’ in which that layer can be symbolized. Conceptually, the layer defines a stream of features and the style defines how those features are symbolized. This concept is underlined by the fact that there may be multiple styles in which a layer can be symbolized.

· The CPS is an OGC Processing Service
 that adds value to the products of a WCS service. Specifically, CPS extends the WMS interface and uses the SLD language to support rendering of WCS coverages. The CPS links together WMS clients and WCS services, using SLD as a service language. In addition to request parameters, which serve to qualify the request action, additional information has to be provided to the CPS for it to be able to do its work. SLD is used to express additional information about: 

· where to get the coverage that the client is interested in,

· what part or parts of the coverage data to work with, and

· what the client wants the CPS to do with that data. 

1.4 Custom Queries Module

This module will allow users to build and save custom queries for data layers in the map view involving spatial and attribute queries. User defined queries can be shared with others if desired, and modified or deleted at a later time. The query execution process begins with a user either creating a new query by building query language for data in the current map session or by selecting and recalling an existing stored query, which is saved either locally on the user’s computer or remotely in the system (Portal).  
1.4.1 Use Case 1: Query Feature of Interest 

 “Show me all parcels greater than 5 acres in size that fall within a three mile radius of a generating plant.”

	Use Case Description

	Name
	Query feature of interest 

	Priority
	

	Description
	A KLC user wants to run a custom query.

	Precondition
	· User is registered in the system and is a member of a user group 

· The user has enough information about the place he wants to have a look at to be able to clearly identify it.

· The base map data are available in a service registered in a well-know registry and are pre-allocated by the admin user during process 4 and 7 of the Admin Tools module.

· The integrated client knows a registry and gazetteer service.

	Flow of Events – Basic Path
	For User: UNA Process Flows

For Client: OGC spec where applicable

	1. 
	The user connects to the integrated client application.
	1P1.1

	2. 
	The system authenticates the user
	See the general use case on authentication.

	3. 
	The user elects to “build a new or run / manage existing query.”
	3P1.1 or 3P1.2

	4. 
	The user has the option of including additional data layers to be part of the query.
	3P1.1.1, 3P1.1.2 || 3P1.2.4

	5. 
	The client presents available layers (NOTE 1).
	CS-W, Gazetteer

	6. 
	The client presents a form for specifying query parameters.
	(WFS + Filter)

	7. 
	The user specifies requirements query parameters and executes the query (NOTE 2)
	3P1.1.3 (3P3) and 3P1.1.4 (3P7) || 3P1.2.5 and 3P1.2.6

	8. 
	The user is presented with charges for access as necessary.
	See the Data Download / Cost Recovery / Billing Module) 

	9. 
	The user agrees to charges.
	

	10. 
	Client sends query including application-specific constraints to the service instance (W*S)
	WFS + Filter

	11. 
	Client presents query results and optionally zooms to selection (NOTE 4).
	WMS, WFS, WCS

	Alternate Flows
	

	4.1
	User is presented with the option to remove any unwanted data layers that have been added (pre-allocated by the admin) to the map and included in the query steps (NOTE 3).
	3P1.2.4

	
	
	

	Postcondition
	The user has a custom query result.

	NOTE 1: If the necessary layers are not pre-allocated, the general Use Cases on “Find best data” and “Find useful services” apply for this system event.

NOTE 2: Initial spatial query parameters can be selected by the following: using a query builder or selection by layer, point, box, or polygon. Also, selection can be made by attribute (specifying the name, field, operators, and values)

NOTE 3: The user will simply select the layer either from the map legend or a list of query layers and click a ‘remove’ function to eliminate it from the current set of query steps.

NOTE 4: Under the current vision, a custom attribute data viewer should be in place that will report attribute information or statistics to the user that summarize query outcomes.


1.4.2 Use Case 2: Saving a Query 

“I want to save a query”

The Portal is envisioned to provide users with the ability to save queries either locally on his computer or remotely in the system.

	Use Case Description

	Name
	Saving a query 

	Priority
	

	Description
	A KLC user wants to save a query in the system or on his/her local computer

	Precondition
	· User is registered in the system and is a member of a user group

	Flow of Events – Basic Path
	For User: UNA Process Flows / For Client: OGC spec where applicable

	1. 
	The user connects to the integrated client application.
	1P1

	2. 
	The system authenticates the user
	See the general use case on authentication.

	3. 
	The user elects to “build new or run/manage existing query” 
	3P1

	4. 
	The client presents a form to the user for saving a query
	--

	5. 
	The user saves the query in the system
	3P5

	6. 
	The client saves a query 
	--

	Alternate Flows
	

	5.1
	The user saves the query locally
	(3P5)

	
	
	

	Postcondition
	Query saved in the system for (re)execution 

	


1.4.3 Use Case 3: Recalling a Saved Query 

“I want to load a saved query”

The Portal is envisioned to provide users with the ability to recall queries that were either saved locally or remotely.

	Use Case Description

	Name
	Recalling a query 

	Priority
	

	Description
	A KLC user wants to load a saved query from the system or from his/her local computer

	Precondition
	· User is registered in the system and is a member of a user group

	Flow of Events – Basic Path
	For User: UNA Process Flows / For Client: OGC spec where applicable

	1. 
	The user connects to the integrated client application.
	1P1

	2. 
	The system authenticates the user
	See the general use case on authentication.

	3. 
	The user elects to “run / manage an existing query” 
	3P1.2

	4. 
	The client presents a form to the user for recalling a saved a query
	--

	5. 
	The user views list of available queries and selects a query from the list (NOTE 1)
	3P1.2.1, 3P1.2.2

	6. 
	Client binds to the selected query by the user 
	--

	7. 
	The user has an option of either “delete,” “modify,” or “run” query and elects to “modify” the query, which loads the query (NOTE 2)
	3P1.2.4, 3P1.2.5

	8. 
	The user is presented with charges for access as necessary.
	See the Data Download / Cost Recovery / Billing Module

	9. 
	The user agrees to charges.
	

	10. 
	The client loads a query. 
	--

	Alternate Flows
	

	7.1
	The user selects “delete” a query (NOTE 3)
	3P1.2.3

	7.2
	The user selects “run” a query 
	3P1.2.6

	Postcondition
	Query loaded for the user

	NOTE 1: There are a number of ways that registered users can view and access previously created queries. These include query categories or user defined queries. See Implementation Tips below for more.

NOTE 2: User has the option to review/verify and/or change parameters for the query. Parameters can be selected by the following: using a query builder or selection by layer, point, box, or polygon. Also, selection can be made by attribute (specifying the name, field, operators, and values).

If the user requires additional data layers not already present in the query, a list of available data layers is presented to the user. The list of available datasets is configured during processes 4 and 7 of the administrative tools module when data nodes and map services are configured in the system and user group permissions to data layers are established. Under the current vision, a user would be shown only those data layers that are available to them based upon their user group membership.

NOTE 3: Users will be able to delete their own created/stored queries. Only admin users will be able to delete/manage all queries. Clicking on a ‘Delete’ button after a pre-defined query has been selected will prompt the user to confirm deletion of their query. The query will be deleted if confirmed by the user.


Implementation Tips for Use Case 3

There are a number of ways that registered users can view and access previously created queries. Query categories are queries that users have created and are of general interest to portal users. Quick access to these queries is provided via a Query Categories pull-down list where users can specify the name or keyword of the query, pre-defined query category (i.e., Facilities), owner username, or user group. As a general hierarchy, there may be a folder of system queries for all users, categories by county, categories by user group, categories by user group by counties, etc. Table 7 in the UNA document summarizes examples of standard queries that may be stored in system by default. 

Another way for registered users to view and access previously created queries is simply by loading a query where a user can either specify a file, a URL (e.g., to a query document stored on a remote server) or a pre-defined query category to load a query.

Note that query access/viewing privileges will be assigned according to the user group.

Soliciting input: The KLC Team wishes to solicit RFP respondents input recommending a solution for recalling queries and provide a cost structure for the recommended implementation.

1.4.4 Use Case 4: Sharing a Query 

“I want to share a query with another user”

The Portal is envisioned to provide users with the ability to share queries that were either saved locally or remotely. User specifies which users/user groups to share the query with. To share a query, user needs to be registered in the system. In order to share queries, users need to be a member of a user group.
	Use Case Description

	Name
	Sharing a query 

	Priority
	

	Description
	A KLC user wants to share a query locally or remotely with other users

	Precondition
	· User is registered in the system and is a member of a user group

	Flow of Events – Basic Path
	For User: UNA Process Flows / For Client: OGC spec where applicable

	1. 
	The user connects to the integrated client application.
	1P1

	2. 
	The system authenticates the user
	See general use case on authentication.

	3. 
	The user elects to build new or run/manage existing query (NOTE 1)
	3P1

	4. 
	The user wants to share a query with others
	--

	5. 
	The client presents a form to the user for sharing a query
	--

	6. 
	The user completes the necessary information on the form tied to sharing the query, e.g., user groups
	3P4

	7. 
	The user saves share settings
	3P6

	8. 
	The client saves the sharing settings
	--

	Alternate Flows
	

	
	
	

	
	
	

	Postcondition
	Query share settings are saved in the system
	

	NOTE 1: See the use case on making/editing a query for system events and flows for this step.


Implementation Tips for Use Case 4

Soliciting input: The KLC Team wishes to solicit RFP respondents input recommending a solution for the transferring (sharing) of queries and provide a cost structure for the recommended implementation.

1.5 Data Download / Cost Recovery / Billing Module

This module will allow users to directly download data layers published in the Portal. Entities that choose to charge for access may have this functionality via a cost recovery “e-tailer” feature in this module. The COT will coordinate with local data provider entities to establish a fee schedule and system for administering the billing functions of the portal.

Under the current vision, various geospatial data products could be registered within the Portal for download / ordering, including: (a) OpenGIS related: WMS, WFS, WCS, etc.; (b) NIMA Image Product Library; (c) Downloadable Data (i.e., GeoTIFF, Shape Files, VMAP, etc. or ZIP files of the same data that is only available by contacting the publisher (e.g., CD-ROMS); (d) Offline Data; Application/Service/Website URL (e.g., KY GEONET); (e) Document Metadata (e.g., comprehensive plans); and (f) Planned Data Acquisition.

There are four ways users can access the above mentioned geospatial data products published in the Portal: (1) FTP download; (2) HTTP access; (3) order basket; or (4) email. These are outlined below:

1. FTP Download Access for a Product 

When a product has an online linkage starting with an “ftp:” scheme, the Download Module should provide a Download button with the product description. When a user selects the Download button, this initiates a browser FTP connection to the address provided in the online linkage, which starts a session to download the product to the user’s computer.

2. HTTP Access for a Product 

When a product has an online linkage starting with an “http:” scheme, the Download Module provides an Access button along with the product description. When a user selects the Access button, it initiates an HTTP connection to the address provided in the online linkage. The HTTP address can point to a service that is related to the product, to a static page with more information about the product, or to the actual product file (which initiates an FTP download if the product has the appropriate file extension). 

3. Remote Order Basket Access for a Product 

When a product has an online linkage containing the string with “remoteOrder”, the Download Module provides an ‘Order’ check-box with the product description, and an Order button next to the database summary. The user can then select one or more products and press the Order button, which activates the order basket service and pre-populates it with the products that were checked-off. 

If more than one product coming back from the same search points to the same order basket address, the user can select more than one product to place into the order basket for a single check-out process.
4. Email Order Access for a Product 
When a product has an online linkage starting with a “mailto:” scheme, the Download Module provides an ‘Order’ check-box with the product description, and an Order button next to the database summary. 

The user can then select one or more products and press the Order button, to activate a service to send an email message to the order desk (at the email address defined in the online linkage URL).

To specify how the users will access the data products, the admin will need to identify the field named "Online Linkage" in the table of FGDC fields within the service form when configuring the cost recovery and billing structure in the Admin Tools module. (Note: access to data will be managed by security settings in the admin module.) This way, the URL for the download service can be configured to enable FTP downloading, email ordering, order basket services, or any other HTTP service that consumes the products. Among an HTTP service, a WFS services will allow direct download of data layers published in the Portal. 

Billing / Cost Recovery Specifics

It is planned for that users will only be billed once for access to specific data. Clearly, the meaning of “once” is relative to the chosen billing structure (per data layer or per feature). But once a user has been charged for access to 100 parcels, then the system should know enough to not charge them again later if they recall a map with the same 100 parcels.

Moreover, the system might charge for data, but the Portal is envisioned not to charge for map and query generation and access explicitly through the client (Note: this is something that contributing member organizations will establish). For example, if a user creates and stores a map (and has navigated the cost recovery system for map or query) then the user will be able to come back and use that product over again. Obviously, this billing-access structure gets a little tricky when considering having users sharing a map and query products among other users. To further complicate matters, allocating maps and queries to other users or groups must respect security settings on data.

Soliciting Input: The KLC team is open to suggestions regarding how to handle the billing-access arrangement. (Future discussions are seen with the RFP respondents and with KY government / contributing member organizations as it has “Data Licensing Agreement” implications. All these matters may be settled if a way is negotiated out of the requirement that users are charge for data.)

Nonetheless, the licensing agreement is most likely going to specify what happens. In most cases a user will buy data and derive a product from it (e.g., land cover classification or vector map). Note that this is not considered the same thing as the source data and the producer can do what they want with it. Making the source data available to the next user is not allowed. It is conceivable that some of the counties will want money for their layers and the original user would have to pay -- what happens to a presented product that uses that is up to the license. 

The OGC GeoDRM Working Group
 is examining these issues and hopes to codify them and then establish a vocabulary and interfaces to allow resolution on-the-fly. The mission of the GeoDRM WG is to coordinate and mature the development and validation of work being done on digital rights management for the geospatial community. See GeoDRM’s website for more information.
1.5.1 Use Case 1: Data Download by AOI

“I want to download data by specifying an AOI and get selected datasets.” 

	Use Case Description

	Name
	Download data based on an Area of Interest 

	Priority
	

	Description
	A KLC user wants to download data of the area around a given place name.

	Precondition
	· User is registered in the system and is a member of a user group

· The user has enough information about the place he wants to have a look at to be able to clearly identify it.

· The base map data are available in a service registered in a well-know registry and are pre-allocated by the admin user during process 4 and 7 of the Admin Tools module.

· The integrated client knows a gazetteer service.

	Flow of Events – Basic Path
	For User: UNA Process Flows

For Client: OGC spec where applicable

	1. 
	The user connects to the integrated client application.
	1P1

	2. 
	The system authenticates the user
	See the general use case on authentication.

	3. 
	The user wants to “download data”.  
	4P1

	4. 
	The client presents two options for searching for data: (1) “Browse data…” or (2) “By location…”
	n/a

	5. 
	The user selects the “By location” option.
	(4P3)

	6. 
	The client presents a form to the user for defining an AOI (NOTE 1)
	Gazetteer

	7. 
	The user defines an AOI by either entering a place name, lat/long, address, post code, grid reference, geographic selection, etc. (The user has the option of defining a new ‘search criteria’ or using a saved ‘search criteria.’) (NOTE 2)
	4P3

	8. 
	The client performs a search on a gazetteer service to get the location of the given AOI.
	Gazetteer

	9. 
	The client presents a list of potential AOIs.
	Gazetteer

	10. 
	The user selects one of the presented AOIs.
	4P3

	11. 
	The client searches the gazetteer for the corresponding AOI details.
	Gazetteer (4P4)

	12. 
	The client searches a registry for available data around this AOI.
	CS-W (4P4)

	13. 
	The user selects the data layers for download (NOTE 3) 
	4P5, 4P6

	14. 
	The user is presented with charges for access as necessary.
	4P8 (See the use case on cost recovery / billing for data download)

	15. 
	The user executes data download and specifies special data clipping instructions, if any (NOTE 4).
	4P9

	16. 
	The client performs data download on different data sources to user’s local machine (NOTE 5)
	WFS or WCS  

	Alternate Flows
	

	5.1
	The user selects the “Browse data” option.
	

	6.1
	In the case of “Browse data,” the client presents a registry tree structure.
	CS-W

	7.1
	In the case of “Browse data,” the user views pre-allocated data layers available to him and has the option of viewing the metadata (NOTE 3)
	4P2

	8.1
	The client could search a service registry to find out a gazetteer service.
	CS-W

	8.2
	In the case of “Browse data,” the client accesses one or more registries to locate service instances that best meet some business requirements. Services of interest are identified and linked. (NOTE 4)
	CS-W

	9.1
	In the case of “Browse data,” the client has the option of portraying data product types that the service can operate on (NOTE 4)
	CS-W

	10.1
	The user refines search choices with a new list of features within the feature specified. (Following, the client could present a more complex form based, for example, on the selected county.)
	4P3 (advanced search)

	16.1
	The client performs data download only for updates
	

	Postcondition
	The user has a base map around his place name of interest.

	NOTE 1: See Gazetteer implementation tips for implementation guidelines.

	NOTE 2: User can search for available data and corresponding services based on named locations or on bounding rectangles. See the Search tips for available data and corresponding services below for implementation guidelines.

	NOTE 3: If the necessary layers are not pre-allocated, the general Use Cases on “Find best data” and “Find useful services” apply for this system event.

	NOTE 4: Upon the user’s specified need, the client can download the data upon which a map is based, clipping the dataset to the region shown on the map (i.e., client issues a WFS GetFeature or WCS GetCoverage request including the map region as the bounding box). Otherwise, the data download upon which a map is based returns the entire dataset (i.e., client issues a WFS GetFeature or WCS GetCoverage request including the entire dataset area as the bounding box). See more under General comments / tips.

	NOTE 5a: Optionally, when multiple sources exist for a specific place in the area of interest, automatically download / order sources based on appropriate criteria and policies (to be developed).

NOTE 5b: If a WFS service is used as a means to download feature data, the user may employ recent imagery as a source for feature analysis. The client employs the Image Registry and Image Archive Service to access the imagery. Next, the client browses and queries Feature Collection Registries for Feature Collection (Product) Metadata. The user employs this metadata to select the appropriate feature data for use in the KLC Portal. Having discovered the appropriate feature data, the client then employs WFS service to access the feature data. The client then uses feature extraction tools to download the data.


Implementation Tips for Use Case 1

One of the goals of this application is to limit the huge bandwidth hits as interested parties download large data tiles. Since data might be stored on tiles that covered large areas, even if a user only needs a small bit of data, they would usually be required to pull down a several megabyte file. Therefore, the Download Module should allow data to be downloaded in the following ways in order to decrease the size of downloads:

a. The simplest extract is ‘Extract Data Using Current Extent’ tool, which will select all the features that are completely within or overlap the current map window extent.

b. Extract Data Using Polygon tool: After choosing this tool, user clicks on the map several times to create a polygon to be used as a cookie cutter. The polygon will be drawn. User double-clicks when making the last vertex, or shift-clicks the last point to close the polygon. The application will extract all features in all data layers that are wholly or partially inside the polygon.

c. Extract Data using Feature tool: After choosing this tool, user clicks on the legend of a layer to use for extraction. One or more of the features of this layer will be used as the cookie cutter. For example, a Zone II could be used to extract contours. Make the Zone II layer the active layer by clicking on its legend (it will turn gray), then click on a Zone II feature. Which ever features are used as the cookie cutter are also downloaded. For example, if a town is used to extract schools, the polygon of the town will also be downloaded. If a school is used to select towns with a 10 mile radius, the schools with the 10 mile radius will also be downloaded.

Note: In all cases the data is not clipped, but features in the layers that are wholly or partly in the extract extent are selected. 

1.5.2 Use Case 2: Cost Recovery and Billing for Data Ordering

“I want to order a data product and be charged accordingly”

	Use Case Description

	Name
	Cost Recovery and Billing for Data Ordering

	Priority
	

	Description
	A KLC user wants to order a data product

	Precondition
	· User is registered in the system and is a member of a user group

	Flow of Events – Basic Path
	For User: UNA Process Flows

For Client: OGC spec where applicable

	1. 
	User connects to the integrated client application.
	1P1.1

	2. 
	The system authenticates the user.
	See the general use case on authentication.

	3. 
	The user wants to order data product and clicks 'add to cart' button.
	

	4. 
	Client retrieves data product info as given by id in link
	

	5. 
	System adds data product ID (as assigned by system) to user’s session cookie
	

	6. 
	User is taken to a confirmation page and shown their cart contents as well as subtotal of data products.
	

	7. 
	Client determines a subtotal of price combined with shipping and tax based on user information.
	

	8. 
	User confirms purchase with their billing information by clicking the 'complete purchase' button.
	

	9. 
	Client enters user information, and all purchased or attempted purchased items into purchases table along with IP address, username, and time of purchase.
	

	10. 
	User is given a confirmation page which they may print out.
	

	Alternate Flows
	

	3.1
	Errors: Book ID is not found in database:

a) if ID is not found, direct user to error page notifying them of the error

b) redirect the user back to their previous page.
	

	3.2
	Errors: Book is currently out of stock:

a) create a visual tag specify the item is currently out of stock. Item will remain in cart.
	

	Postcondition
	
	

	


Implementation Tips for Use Case 2

None.
1.6 Adjacency and Overlay Evaluation Module

This module will provide users with the “Find” tool and enable basic geoprocessing functionalities including select by distance, parcel adjacency and buffer selections, and zoom to lat / long functionality. This module will also contain a custom feature to report information to the public user on voting precincts, magisterial districts, zoning class, etc.

A user performs a spatial analysis (adjacency and overlay) using two or more data sources and several spatial analysis services. These spatial analysis services may be located within the client application, a separate network component or be an access service for tightly-coupled data. The result of the analysis is then portrayed or reformatted for further use.

1.6.1 Use Case 1: Public User “Find” Function
“I want to enter a street address and find out my voting district, location of my voting precinct, fire district, magisterial district, zoning boundary, etc.”

Conceived as a tool to serve the general public user, the “Find” tool will enable users to search for district, boundary, precinct, and zoning information by parcel ID or address.  

	Use Case Description

	Name
	Public user “find” function 

	Priority
	

	Description
	A user from the Public User Group wants to find zoning information about a particular parcel

	Precondition
	· The user has enough parcel ID or address information

· The base map data are available in a service registered in a well-know registry and are pre-allocated by the admin user during process 4 and 7 of the Admin Tools module.

	Flow of Events – Basic Path
	For User: UN Process Flows

For Client: OGC spec where applicable

	1. 
	User connects to the integrated client application.
	1P1.1

	2. 
	The system authenticates the user
	See the general use case on authentication.

	3. 
	User starts the “find” tool and specifies search options (NOTE 1).
	5P1.1, 5P1.3

	4. 
	Client notifies the user if required layers need to be added to the map (NOTE 2)
	(5P1.5)

	5. 
	The user views a list of available data layers if the user is required to add data layers not pre-loaded.
	2P1.1.1

	6. 
	The client presents available layers (NOTE 3)
	CS-W

	7. 
	The client presents a parameters form to the user
	

	8. 
	User specifies search parameters (address or Parcel ID) for the property and executes the search
	5P1.2 and 5P1.4

	9. 
	The client sends query including application-specific constraints to service instance.
	WFS + Filter 

(+ Geocoding)

	10. 
	The user is presented with charges for access as necessary.
	See the Data Download / Cost Recovery / Billing Module

	11. 
	The user agrees to charges.
	

	12. 
	Client returns search result to user (NOTE 4).
	This can be either: (1) WMS, WFS, WCS data or as part of a service-chain; (2) Data from cascading WMS servers; (3) A WMS that supports external feature rendering

	Alternate Flows
	

	
	
	

	
	
	

	Postcondition
	

	NOTE 1: Currently, the list of available search options is TBD. Options may include but shall not be limited to fire district, zoning classification, voting district and/or precinct, AD boundary, etc. A list of these options will be presented  to the user and the user may click a checkbox to indicate that they would like to have one or more of these searches performed.

NOTE 2: The “Find” tool will be dependent upon several data layers depending upon which district or boundary information the user will be searching for. As the tool interface loads for the user, it will automatically verify that these layers are present. If the layers are not present, tool user cannot continue until they are added to the map.

NOTE 3: If the necessary layers are not pre-allocated, the general Use Cases on “Find best data” and “Find useful services” apply for this system event.

NOTE 4: The “Find” interface will be dismissed and the user will be presented with a list of the search values for the specified parcel. For example, the result might contain the tabular info about the voting district and a map showing the location of the voting precinct for that particular parcel.


1.6.2 Use Case 2: Parcel Adjacency / Buffer Selection

“I have a property and want to buffer an area around it using a 200ft buffer distance….”

Beginning with an initial real estate parcel as a starting location, users will be able to select adjacent parcels or buffer the parcel by a specified distance and select all parcels within that buffer. Users may view attributes of all selected parcels and/or generate mailing labels if so allowed by group permissions. 

	Use Case Description

	Name
	Parcel buffer selection

	Priority
	

	Description
	A KLC user wants to buffer a parcel

	Precondition
	· The user has enough parcel ID or address information

· The base map data are available in a service registered in a well-know registry and are pre-allocated by the admin user during process 4 and 7 of the Admin Tools module

	Flow of Events – Basic Path
	For User: UNA Process Flows

For Client: OGC spec where applicable

	1. 
	User connects to the integrated client application.
	1P1.1

	2. 
	The system authenticates the user
	See the general use case on authentication.

	3. 
	User selects a starting target parcel (Note 1)
	5P2.1

	4. 
	User can either select “on screen” or by “query” and selects “query” 
	3P1

	5. 
	Client presents the Custom Query window
	See Use Case on Custom Query Module

	6. 
	User starts the parcel selection tool
	5P2.2

	7. 
	User can either select “adjacency” or “buffer” and selects “buffer” and specifies buffer distance
	5P2.3 and 5P2.4

	8. 
	Client selects starting parcel, sends a query including application-specific parameters/constraints, and buffers surrounding parcels 
	WFS + Filter (5P2.6)

	9. 
	The user is presented with charges for access as necessary.
	See the Data Download / Cost Recovery / Billing Module

	10. 
	The user agrees to charges.
	

	11. 
	Client displays attributes and parcels selected on a map 
	This can be either: (1) WMS, WFS, WCS data or as part of a service-chain; (2) Data from cascading WMS servers; (3) A WMS that supports external feature rendering

	12. 
	User selects to print mailing labels (optional)
	5P2.7

	13. 
	Client prints labels
	n/a

	Alternate Flows
	

	4.1
	User selects “on screen”
	5P2.2.1

	7.1
	User selects “adjacency”
	5P2.3

	8.1
	Client selects adjacent parcels 
	WFS + Filter (5P2.5)

	Postcondition
	· 
	

	NOTE 1: If the necessary layers are not pre-allocated, the general Use Cases on “Find best data” and “Find useful services” apply for this system event.


1.6.3 Use Case 3: Find by Distance Function

“I want to find all fire hydrants that fall within a ½ mile radius of a property.”

Beginning with an initial selected feature in a data layer in a map, users will be able to search for features in the same layer or in another layer that fall within a given distance of the starting feature or that fall at an exact distance from the starting feature.

	Use Case Description

	Name
	Find by distance function

	Priority
	

	Description
	A KLC user wants to find a feature by specifying a distance

	Precondition
	· The user knows of a feature from which distance will be specified

· The base map data are available in a service registered in a well-know registry and pre-allocated by the admin user during process 4 and 7 of the Admin Tools module.

	Flow of Events – Basic Path
	For User: UNA Process Flows

For Client: OGC spec where applicable

	1. 
	User connects to the integrated client application.
	1P1.1

	2. 
	The system authenticates the user
	See the general use case on authentication.

	3. 
	User selects layers in map for target feature selection (NOTE 1)
	5P3.1

	4. 
	User selects a starting target feature and has the options of either select “on screen” or by “query” and selects “query”
	5P3.2 and 3P1

	5. 
	Client presents the Custom Query window
	WFS + Filter (See Use Case on Custom Query)

	6. 
	User starts the “find by distance tool,” selects the layer to search in, specifies a distance and linear units, and specifies to search “within” or “exact distance.”
	5P3.3, 5P3.4, 5P3.5, and 5P3.6

	7. 
	Client executes the search by sending a query including application-specific parameters/constraints, and selects features that fall “within” or at an “exact” distance from of the starting feature.
	WFS + Filter’s Spatial Operators (“Equal” and “Within”) (5P3.7)

	8. 
	The user is presented with charges for access as necessary.
	See the Data Download / Cost Recovery / Billing Module

	9. 
	The user agrees to charges.
	

	10. 
	Client displays attributes and matching features selected on map.
	WFS + Filter or Service-chaining (See “Assembling service chains to provide data layers for client”) 

	Alternate Flows
	

	3.1
	If application is not pre-configured to bind to appropriate data sources invoke Find “best” data Use Case (NOTE 1)
	

	4.1
	User selects “on screen”
	

	Postcondition
	· 
	

	NOTE 1: If the necessary layers are not pre-allocated, the general Use Cases on “Find best data” and “Find useful services” apply for this system event.


1.6.4 Use Case 4: Zoom to Lat/Lon Function 

“I want to view a map based on my specified coordinates and map scale.”

Using the “Zoom to…” tool users will be able to get specific map view centered at the user specified coordinates and map scale. Also, a separate tool could allow the user to click on a map location and have the latitude and longitude of the location returned to them.

	Use Case Description

	Name
	Zoom to Lat/Lon function

	Priority
	

	Description
	A KLC user wants to view a map based on specified coordinates and map scale

	Precondition
	· The user knows of the lat/lon coordinates to be entered for the function

· The base map data are available in a service registered in a well-know registry and pre-allocated by the admin user during process 4 and 7 of the Admin Tools module.

	Flow of Events – Basic Path
	For User: UNA Process Flows

For Client: OGC spec where applicable

	1. 
	User connects to the integrated client application.
	1P1.1

	2. 
	The system authenticates the user
	See the general use case on authentication.

	3. 
	User launches “Zoom to…” tool and selects “deg/min/sec” or “decimal degree” option, and enters the desired coordinates, and map scale (NOTE 1)
	5P4.1.1, 5P4.1.2, 5P4.1.3, 5P4.1.4

	4. 
	Client binds to appropriate resources
	CS-W

	5. 
	Client (system) executes the zoom function (NOTE 2)
	WMS, WFS, WCS

	Alternate Flows
	

	
	
	

	
	
	

	Postcondition
	User has a map shown zoomed to the scale and centered at user coordinate.
	

	NOTE 1: If the necessary layers are not pre-allocated, the general Use Cases on “Find best data” and “Find useful services” apply for this system event.

NOTE 2: In case a different coordinate reference system is needed, the client will bind to a Coordinate Transformation Service (WTS).


1.6.5 Use Case 5: Report Statistics by Area Function

“I want to know the sum and compute the mean taxable value for all properties within a subdivision or plat boundary and display the results of the request in tabular form.”

“I am preparing a federal grant application and want to summarize population statistics falling within the study AOI.”

Using the Report Statistics toolset, users can summarize attributes for features that fall within a given area. 

	Use Case Description

	Name
	Report statistics by area function

	Priority
	

	Description
	A KLC user wants to view statistics for a specified area

	Precondition
	· The user knows of the area to be entered for the function

· The base map data are available in a service registered in a well-know registry and pre-allocated by the admin user during process 4 and 7 of the Admin Tools module.

	Flow of Events – Basic Path
	For User: UNA Process Flows

For Client: OGC spec where applicable

	1. 
	User connects to the integrated client application.
	1P1.1

	2. 
	The system authenticates the user
	See the general use case on authentication.

	3. 
	User launches “report by area” tool and selects target layer for selection and summary (NOTE 1).
	5P5.1 and 5P5.2

	4. 
	User elects to draw area (e.g., polygon) on screen or selects named places/areas from list.
	5P5.3, (5P5.4 or 5P5.5)

	5. 
	Client binds to appropriate resources
	CS-W, Gazetteer

	6. 
	User selects one or more attributes to summarize and selects mathematical operations for stats
	5P5.6, 5P5.7

	7. 
	Client (system) executes selection by overlay and calculates
	WFS + Filter (arithmetic and comparison operators)

	8. 
	The user is presented with charges for access as necessary.
	See the Data Download / Cost Recovery / Billing Module

	9. 
	The user agrees to charges.
	

	10. 
	Client displays affected features along with the stats
	

	Alternate Flows
	

	5.1
	If application is not pre-configured to bind to appropriate data sources invoke Find “best” data Use Case (NOTE 1)
	

	
	
	

	Postcondition
	Output in the form of a report with graphs, tables, etc displaying the map features and corresponding statistics.
	

	NOTE 1: If the necessary resources are not pre-allocated, the general Use Cases on “Find best data” and “Find useful services” apply for this system event.


1.7 Incident and Complaint Tracking Module

This module operates on the concept of a tracking “search”. New incidents or complaints are created in the system when a user creates a new tracking search.  Incidents and complaints can be reviewed or “tracked” by users by viewing existing tracking searches.

1.7.1 Use Case 1: Create a map/report with spatio-temporal constraints

“Show me all crime incidents within the past 90 days”  

“Give me report showing all forest fires in Kentucky during 2003 as a list and interactive map index”

	Use Case Description

	Name
	Get a map / report of a phenomenon state

	Priority
	

	Description
	A KLC user wants to create a map with spatio-temporal constraints.

	Precondition
	· User has enough information to locate and identify phenomenon description within registries if required.

· User is able to unambiguously describe spatial context of request.

· The base map data are available in a service registered in a well-know registry.

· The integrated client knows a gazetteer service (has been configured to access or locate appropriate registries).

	Flow of Events – Basic Path
	For User: UNA Process Flows

For Client: OGC spec where applicable

	1. 
	User connects to the integrated client application.
	1P1

	2. 
	The system authenticates the user
	See the general use case on authentication.

	3. 
	User either “creates a new tracking search” or “run/manage existing tracking search”
	6P1.1 or 6P1.2

	4. 
	Client logs into Registry service.
	CS-W

	5. 
	User views data layers available selects one or more to include in the search (NOTE 1)
	6P1.1.1, 6P1.1.2

	6. 
	Client presents available data layers. 
	CS-W

	7. 
	User specifies or verifies tracking search parameters and executes the search.
	6P1.1.3 and 6P7 (6P1.1.4)

	8. 
	Client builds appropriate query (examine data schema and content binding information) (NOTE 2)
	WFS + Filter

	9. 
	Client invokes query (NOTE 3)
	

	10. 
	Client portrays results to the user.
	

	Alternate Flows
	

	6.1
	If application is not pre-configured to bind to appropriate data sources invoke Find “best” data Use Case.
	

	8.1
	If application does not have pre-knowledge of portrayal requirements invoke Find useful service Use Case. 
	

	
	
	

	
	
	

	Postcondition
	· Portrayal of phenomenon state derived from multiple sources is shown on map.

· User may save tracking search
	6P5

	NOTE 1: If the necessary layers are not pre-allocated, the general Use Cases on “Find best data” and “Find useful services” apply for this system event.

NOTE 2: This may involve using default queries, parameters passed to application or user interaction.

NOTE 3: The query constraints captured must now be converted into queries according to the set of services to be invoked. The common query may be translated into a number of data schemas.


1.7.2 Use Case 2: Report Incidents/Complaints

“I want to add an incident/complaint by clicking on a map at the location of the incident/complaint”

	Use Case Description

	Name
	Report incidents/complaints

	Priority
	

	Description
	A KLC user wants to add an incident/complaint by clicking the location of it on a map.

	Precondition
	· User has enough information to locate and identify incidents/complaints.

· User is able to unambiguously describe spatial context of request.

· The base map data are available in a service registered in a well-know registry.

· The integrated client knows a gazetteer service (has been configured to access or locate appropriate registries).

	Flow of Events – Basic Path
	For User: UNA Process Flows

For Client: OGC spec where applicable

	1. 
	User connects to the integrated client application.
	1P1

	2. 
	The system authenticates the user
	See the general use case on authentication.

	3. 
	User either “creates a new tracking search” or “run/manage existing tracking search”
	6P1.1 or 6P1.2

	4. 
	Client logs into Registry service.
	CS-W

	5. 
	User views data layers available selects one or more to include in the search (NOTE 1)
	6P1.1.1, 6P1.1.2

	6. 
	Client presents available data layers. 
	CS-W

	7. 
	User clicks on a map marking the location of the incidents/complaints and fills-out the associated attribute information for each marked point.
	

	8. 
	Client builds appropriate query 
	WFS-T (Insert operation)

	9. 
	Client invokes query 
	

	10. 
	Client portrays results to the user.
	

	Alternate Flows
	

	6.1
	If application is not pre-configured to bind to appropriate data sources invoke Find “best” data Use Case.
	

	8.1
	If application does not have pre-knowledge of portrayal requirements invoke Find useful service   Use Case, in this case portrayal resources. 
	

	
	
	

	
	
	

	Postcondition
	· User views a map of reported incidents/complaints
	6P5

	NOTE 1: If the necessary layers are not pre-allocated, the general Use Cases on “Find best data” and “Find useful services” apply for this system event.


1.7.3 Use Case 3: Saving a Tracking Search

“I want to save a tracking search”

The Portal is envisioned to provide users with the ability to save tracking searches either locally on his computer or remotely in the system.

	Use Case Description

	Name
	Saving a tracking search

	Priority
	

	Description
	A KLC user wants to save a tracking search in the system or on his/her local computer

	Precondition
	· User is registered in the system and is a member of a user group

	Flow of Events – Basic Path
	For User: UNA Process Flows / For Client: OGC spec where applicable

	1. 
	The user connects to the integrated client application.
	1P1

	2. 
	The system authenticates the user
	See the general use case on authentication.

	3. 
	User enters the Incident / Complaint Tracking Module
	6P1

	4. 
	The client presents a form to the user for saving a tracking search
	--

	5. 
	The user selects to save the tracking search in the Portal
	6P5

	6. 
	The client saves the tracking search
	--

	Alternate Flows
	

	5.1
	The user saves the tracking search locally
	(3P5)

	
	
	

	Postcondition
	Tracking search saved in the system 

	


1.7.4 Use Case 4: Loading a Saved Tracking Search 

“I want to load a saved tracking search”

The Portal is envisioned to provide users with the ability to load tracking searches that were either saved locally or remotely.

	Use Case Description

	Name
	Loading a saved tracking search 

	Priority
	

	Description
	A KLC user wants to load a tracking search from the system or from his/her local computer

	Precondition
	· User is registered in the system and is a member of a user group

	Flow of Events – Basic Path
	For User: UNA Process Flows / For Client: OGC spec where applicable

	1. 
	The user connects to the integrated client application.
	1P1

	2. 
	The system authenticates the user
	See the general use case on authentication.

	3. 
	User enters the Incident / Complaint Tracking Module
	6P1

	4. 
	The client presents a form to the user for loading a tracking search
	--

	5. 
	The user views a list of available tracking searches and selects a tracking search from the list
	6P1.2.1, 6P1.2.2

	6. 
	The client saves the tracking search
	--

	Alternate Flows
	

	5.1
	The user deletes a tracking search from the system 
	6P1.2.3

	
	
	

	Postcondition
	Tracking search saved in the system 

	


1.7.5 Use Case 5: Sharing a Tracking Search 

“I want to share a tracking search”

The Portal is envisioned to provide users with the ability to share tracking searches.

	Use Case Description

	Name
	Sharing a saved tracking search 

	Priority
	

	Description
	A KLC user wants to share a tracking search from the system or from his/her local computer

	Precondition
	· User is registered in the system and is a member of a user group

	Flow of Events – Basic Path
	For User: UNA Process Flows / For Client: OGC spec where applicable

	1. 
	The user connects to the integrated client application.
	1P1

	2. 
	The system authenticates the user
	See the general use case on authentication.

	3. 
	User enters the Incident / Complaint Tracking Module
	6P1

	4. 
	The client presents a form to the user for sharing a tracking search
	--

	5. 
	The user selects user groups and saves share settings in the system
	6P4, 6P6

	6. 
	The client saves the sharing settings 
	--

	Alternate Flows
	

	
	
	

	
	
	

	Postcondition
	Tracking search share settings saved in the system 

	


Change Detection Module

The Change Detection module use cases are being developed as a separate document by Space Imaging. Space Imaging will coordinate with successful bidders to ensure compatibility with emerging systems and change detection tools.

























� IETF, “A Survey of Authentication Mechanisms:” � HYPERLINK "http://www.ietf.org/internet-drafts/draft-iab-auth-mech-03.txt" ��http://www.ietf.org/internet-drafts/draft-iab-auth-mech-03.txt� 


� Existing and/or in development IT industry standards Information on Web security services can be include SAML and XACML.


� "Type" refers to attributes such as theme, category or keyword, not to geometry or other properties


� These include date of data acquisition, name and type of data provider, status – existing or planned, scale/coverage – national, regional, state, or county, and type of service – WMS service, downloadable data, offline data, documents or applications.


� The OpenGIS WRS service defines a common information model and the service interfaces to access resource offers, regardless of the type of resource and the content of the metadata. 


� Resources are network addressable instances of typed data or services and shall be defined as information from multiple sources available as network-addressable instances of typed data or services including Data Services, Portrayal Services, Metadata Services and Gazetteer Services.


� OGC GeoDRM website: � HYPERLINK "http://www.opengeospatial.org/groups/?iid=129" ��http://www.opengeospatial.org/groups/?iid=129� 


� Source: Ordnance Survey’s OGC WFS Cookbook contribution.


� Portrayal Services provide specialized capabilities supporting visualization of geospatial information. Portrayal Services are components that, given one or more inputs, produce rendered outputs (e.g., cartographically portrayed maps, perspective views of terrain, annotated images, views of dynamically changing features in space and time, etc.). Portrayal Services can be tightly or loosely coupled with other services such as Data and Processing Services and transform, combine, or create portrayed outputs. Portrayal Services can be sequenced into a “value-chain” of services to perform specialized processing in support of information production workflows and decision support.


� OGC GeoDRM WG website: � HYPERLINK "http://www.opengeospatial.org/groups/?iid=129" ��http://www.opengeospatial.org/groups/?iid=129� 
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