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Executive Summary

The User Defined Operational Picture Capability Module (UDOP) is designed to provide access to Common Operational Picture (COP) tactical information using a web browser. 

UDOP provides tools and services to support visualization and information manipulation pertaining to Common Operational Picture (COP) tracks, overlays and situational awareness objects.

This CM provides the capability to allow a user to define and customize the information component of the operational picture. The UDOP CM collects data that is appropriate to the user’s definition of the operational picture from the various data providing CMs and the Association Management CM.  This input can be filtered relative to an operational context. 
  The UDOP CM handles inputs from user interfaces as well as requesting the appropriate services from either the user interface, data providing CMs, or Association Management CM. 
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1 Scope

1.1 Identification

This Software Design Description (SDD) document describes the software implementation of The User Defined Operational Picture (UDOP) Capability Module, Spiral 2.  The requirements traceability matrix contained in section 4 of this document traces system requirements to the operations that implement each requirement.  Each requirement is mapped to one or more operations listed in section 3, External Interfaces. Further decomposition of the services provided in the capability packages are presented in the data flow discussions in section 2.4 of this document.
Table 1.1 contains identification information for this capability module.

	CM Official Name:
	User Defined Operational Picture Visualization Capability Module

	CM Acronym:
	UDOP

	Version Number:
	SA-UDOP-ICOP-2.0.0.0

	Increment Number:
	1

	Spiral Number:
	2

	Material Provider Name/Address
	Northrop Grumman Space and Mission Systems Corp.

2340 Dulles Corner Blvd.

Herndon, VA 20171


Table 1.1 Capability Module Identification
1.2 System Overview
The User Defined Operational Picture (UDOP) Capability Module was developed by Northrop Grumman Space and Mission Systems Corporation for the Defense Information Systems Agency (DISA) Net-Enabled Command Capability (NECC) Component Program Management Office (CPMO).
The UDOP CM provides tools and services to support visualization pertaining to Common Operational Picture (COP) tracks through a web browser. This capability is provided by the Internet Self-Contained (ICOPSC) CP. In addition to visualization, ICOPSC also provides COP analysis tools.

The UDOP offers a web based visualization that aggregates images from various layer providers. Visualization is available in two modes, static and dynamic.  In Static mode, a server side composite is provided to the user’s web browser and where the operator must specifically request updates to be displayed within the browser. Dynamic mode makes use of an applet through which tactical data is dynamically updated.
The following sections describe each of the CPs within the UDOP CM. These descriptions further decompose the CM’s functionality provided in each CP. Figure 4 in Section 2.3 provides a UML diagram that depicts the relationship of the CPs within the UDOP CM.
1.2.1 Common Presentation Services Capability Package 
The Common Presentation Services CP is comprised of four major components that collectively implement the CPS functionality. The first of these components is the data collector that monitors the OCMS (Op-Context management Service) and sets up subscriptions to data sources as they become available. The data collector performs XLST (XML Style Sheet) transformation on the incoming data to transform it from its original format to the common data model used by CPS.

The CPS router component routes newly created CPSDataModel messages by op-context, based on the OC GUID.  When a new op-context becomes available, CPS router creates a new JMS topic called CPSEvents_GUID where the GUID of the new op-context is used as a unique identifier for the JMS topic name.

The WFS Persister component receives data from the data collector component and pushes it to the GeoStorage CP for persistence using a WFS-T interface. 
The final component, CPS proxy, provides an interface for ICOPSC by providing WFS and WMS interfaces to manage net-centric data resources based on OC (Operational Context). CPS proxy performs the parsing of op-context data and allows it to be accessed by ICOPSC through standard interfaces. 
Figure 1.1 contains a UML depiction of the CPS CP.
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Figure 1.1 CPS
1.2.2 Messaging Capability Package 

The Messaging Capability Package supplies the infrastructure necessary to allow components to publish and subscribe to content channels as well as deliver user alerts by providing an implementation of the WS-Eventing specification. Components may also access JMS (Java Messaging Service) directly for communication.
This capability is contained in this single CP to allow it to be easily replaced by NCES (Net Centric Enterprise Services) capabilities in the future.

1.2.3 Discovery Capability Package

The Discovery Service CP is implemented using a UDDI (Universal Description, Discovery and Integration) server. It provides a local repository for storing service descriptions including WSDL (Web Services Description Language) files for use during development, as well as providing service endpoint information at runtime. This functionality is provided by the UDDI Server that is part of WebLogic 9.2.
1.2.4 GeoStorage Capability Package
The GeoStorage CP is composed of three open source components. The first, PostgreSQL is an open source relational database system used to store display objects.
The second component, PostGIS is an open source component that adds support for geographic objects to the PostgreSQL database.
The final component, GeoServer is an open source server that provides the data stored in PostSQL/PostGIS to clients using WFS-T and WFS open standards. (WFS-T is the Web Feature Service – Transactional standard, which is WFS that supports transactions for add, delete, and update operation).
Together, these components, depicted in Figure 1.2, support the ability for clients to make WFS calls through the CPS CP to obtain 2525 symbol and graphic data.
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Figure 1.2 GeoStorage CP
1.2.5 Map Server Capability Package

The Map Server CP is depicted in the UML diagram in Figure 1.3. Its functionality is provided by a separate instance of Geoserver, the open source server that provides the data stored in PostSQL/PostGIS to clients using the WFS-T and WFS open standards. A client can use the WMS interface to directly retrieve cartographic maps and features/layers.
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Figure 1.3 MapServer CP
1.2.6 ICOPSC Capability Package

The ICOPSC CP, depicted in Figure 1.4 is a Java 2 Platform Enterprise Edition (J2EE) based encapsulation of plot management framework business logic and feature transformation (e.g., symbol annotation, common filtering, area-of-interest toggles, etc) which presents Global COP track and overlay information to the warfighter using a web-based geospatial client and provides NECC with standards-based geospatial services for external applications. 

The ICOPSC CP has two active computational components: A set of J2EE services, and an unsigned JAVA applet that is downloaded to, and runs within the user’s web browser. The applet receives asynchronous feature updates and refreshes the COP presentation dynamically. 
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Figure 1.4 ICOPSC CP
1.3 Document Overview
This document conforms to the NECC Software Design Description template.  It describes the Universal Defined Operational Picture CM architecture and design. 
Section 1 contains overview information.  Section 2 describes the design approach and architecture.  Section 3 defines the external interfaces and Section 4 provides traceability for the design back to the requirements. 
Copyright © 2008 Northrop Grumman Space & Mission Systems Corp.  All rights reserved.  This software and technical documentation were developed under U.S. Government Contract No. DCA200-02-D-5010-0225, and therefore the U.S. Government is granted a copyright license to this software and technical documentation for U.S. Government purposes.
1.4 Referenced Documents

1. NECC Increment 1 Information Assurance (IA) Architecture v0.9.3, 2 July 2007
2. NECC Interface Design Description for UDOP Version 2.0.0.3 August 15 2008
3. OpenGIS Web Map Service WMS Implementation Specification v1.3.0 March 2006

4. OpenGIS Web Feature Service Implementation Specification v1.1.0 May 3 2005
5. Capability Module Specification : User Defined Operational Picture Version 0.2 August 14 2008

2 Software Design
This section describes the high level design of the UDOP CM beginning with the overall system use cases and the derived use cases for the each sub-system. Each service is described and associated with the use cases they support.
An overview of the logical and physical architectures is provided, along with descriptions of how the various components interact with each other to satisfy the use cases.
2.1 Use Case Analysis 
This section lists the use cases associated with the UDOP CM by title and use case ID. Please refer to the individual use case documents for diagrams and details.

	Use Case Name
	Use Case ID

	Configure SSA View
	UC04

	Configure SSA View Map Layer
	UC04.1

	Configure SSA View Track Layer
	UC04.2

	Configure SSA View Imagery Layer
	UC04.3

	Configure SSA View Data Layer
	UC04.4

	Configure SSA View Track-Related Data Layer
	UC04.4.1

	Configure SSA View non-Track-related data layer
	UC04.4.2

	Create Modify Overlays
	UC05

	Manage Tracks
	UC06

	Create Tracks
	UC 06.1

	Integrate Track Feed 
	UC06.1.1

	Manually Create Track
	UC06.1.2

	Edit Tracks
	UC06.2.1

	Modify Tracks
	UC06.2

	Analyze SSA
	UC07

	Analyze Tracks
	UC07.1

	Analyze Blue Force Situation
	UC07.2

	View History
	UC08


Table 2.1 UDOP Use Cases
2.2 Service Description

The UDOP CM provides four services as defined in the CM Requirements Specification, each of which contains interfaces that expose the various features of the CM. These services are summarized in Table 2.2 along with the use cases they support. Section 3 provides detail on the interfaces that each service provides.
	Services
	Description
	Use Cases Supported

	Geospatial Web Map Service (WMS)
	Provides exposed interfaces to get WMS compliant geospatial Map Products, Get descriptions of Map Products, or get features of Map Products.
	UC04.1 Configure SSA View Map Layer

	Geospatial Web Feature Service
(WFS)
	Provides exposed interfaces to query feature repositories as well as insert, update and delete feature instances.
	UC05 Create Modify Overlays
UC04.3 Configure SSA View Imagery Layer


	Manage User Defined Preferences
	Provides exposed interfaces to create, read, update, delete and query user defined preferences for UDOP.
	UC04 Configure SAA View
UC04.1 Configure SSA View Map Layer
UC04.2 Configure SSA View Track Layer
UC04.3 Configure SSA View Imagery Layer
UC04.4 Configure SSA View Data Layer
UC04.4.1 Configure SSA View Track-Related Data Layer
UC04.4.2 Configure SSA View non-Track-related data layer

	Display UDOP Data
	Provides an exposed interface to view HTML or XHTML display of data from a browser.
	UC06 Manage Tracks
UC06.1 Create Tracks

UC07.2 Analyze Blue Force Situation




Table 2.2 Mapping Services to Use Cases
2.3 Logical Architecture Diagram
Figure 2.1 shows the Capability Packages (CPs) that are included within the UDOP CM. The interfaces shared by the UDOP CPs are contained within the CM box. The interfaces which are provided by the UDOP CM to external CMs are colored bold blue and extend to the perimeter of the CM boundary. Those interfaces are the subject of Section 3 External Interfaces.
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Figure 2.1 Logical Architecture
2.4 Dynamic Analysis
This section covers system operation by providing sequence diagrams with accompanying descriptions of the steps involved in completing the described task. A subset of the use cases for the UDOP CM is used as the source for the UML sequence diagrams contained in this section. The intent is to pick a set of use cases that exercises the major functionality of the capability packages contained in this CM. 

The sequence diagram depicted in Figure 2.2 shows the interactions that take place when a client uses the MapServer CP WMS interface to obtain a geo-referenced feature overlay image and additional feature information.
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Figure 2.2 Use Case 6.1.1 Sequence Diagram
In the first step, the client sends a request for general information about the service itself along with specific information about available maps and features. This is accomplished using the getCapabilities operation. An XML document is returned from the server, containing the following information:
· A list of interfaces the WMS service supports

· A list of image formats the service supports such as jpeg, gif, png, etc.

· A list of map layers that are available

· A list of layers that support the optional GetFeatureInfo interface

In the second step, the client makes a request for a particular map using the getMap operation which allows a user to request a map and define the maps extent as well as which colors and layers to include. The request is made using an HTTP GET command. Figure 2.3 shows a sample request taken from the sequence diagram. The single line of the HTTP GET command has been broken up for clarity.
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Figure 2.3 WMS getMap Request
The map is returned to the client in the format requested in the getMap request.
In the final step, the client uses the getFeatureInfo operation to request additional information about features in the map that was obtained using the getMap operation. Because the server is stateless, much of the same information sent in the getMap operation is used in the getFeatureInfo operation.
2.5 Physical Architecture Diagram
Figure 2.4 depicts a UML deployment diagram for the UDOP CM. This is representative of a suggested solution. Individual sites may opt to deploy components differently based on available resources.
Server virtualization is achieved using a COTS hypervisor running on the server hardware. There is currently a separate VM (Virtual Machine) for UDDI and another for Messaging. These have been separated out so that there will be minimum impact when these services are replaced with those provided by NCES (Net Centric Enterprise Services).
Note: NCES is a DoD program managed by DISA that provides IT infrastructure for net centric systems.
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Figure 2.4 UDOP Deployment
2.6 Information Assurance/Security
Security and information assurance for NECC is managed by the User Management (UM) CM which provides authentication and authorization services. A variety of security mechanisms are used to cover the various methods of data access and communication. For in depth information that goes beyond the overview provided here please refer to the UM documentation.

The UDOP CM makes use of DoD Public Key Infrastructure (PKI) by using public key certificates as the primary means to identify users. This is the method used throughout all of NECC. As part of this solution, certificates are installed on each virtual machine that hosts a CP to enable the digital signing of messages and machine to machine authentication through the use of the Transport Layer Security (TLS) protocol.

Web Service security follows NCES guidelines by using digitally-signed SOAP messages containing user identity as well as other security information in a Security Assertion Markup Language (SAML) assertion contained in the message header, allowing the users identity to pass through a chain of web services. 

2.7 Design Issues and Notes
<TBD>

3 External Interfaces
The individual interfaces provided by each service in the UDOP CM are summarized in Table 3.1. The services are described in detail in the following sections. The Specification Interfaces and Implementation Interface columns are used to map the interface name used in the specification to the name of the interface in the UDOP CM that implements that functionality.  The interfaces are described in detail in the following sections.
	Service
	Specification Interfaces
	Implementation Interface

	Geospatial Web Map Service

(Provided by CPS CP)
	
	

	
	Provide WMS Map
	UDOP_WMS

	
	Provide description of WMS Map
	UDOP_WMS

	
	Provide Features of WMS Map
	UDOP_WMS

	Geospatial Web Feature Map Service

(Provided by CPS CP)
	
	

	
	Query Feature Repository
	UDOP_WFS

	
	Insert Feature Instance
	UDOP_WFS

	
	Delete Feature Instance
	UDOP_WFS

	
	Update Feature Instance
	UDOP_WFS

	Manage User Defined Preferences
(Provided by ICOPSC CP)
	
	

	
	Present UDOP User Preferences
	DHTML_WebPages

	
	Create UDOP User Preferences
	DHTML_WebPages

	
	Read  UDOP User Preferences
	DHTML_WebPages

	
	Update  UDOP User preferences
	DHTML_WebPages

	
	Delete UDOP  User preferences
	DHTML_WebPages

	
	Query  UDOP User Preferences
	DHTML_WebPages

	Display UDOP Data
(Provided by ICOPSC CP)
	
	

	
	Present UDOP Data
	DHTML_WebPages


Table 3.1 UDOP Services
3.1 Interface Implementation

The implementation descriptions in the following sections are used to provide requirements traceability. Please refer to the Interface design Description for UDOP Data Capability Module and the OpenGIS Web Map Service Implementation Specification for in depth implementation details. The OpenGIS standards can be found at http://www.opengeospatial.org/standards.
3.2 UDOP_WMS (UDOP Web Map Services)
The UDOP_WMS service provides an OGC (Open Geospatial Consortium) standard interface for use by external clients to request image based maps from UDOP. This interface is provided to satisfy the requirements for Geospatial Web Map Service defined in the Capability Module Specification, User Defined Operational Picture Version 0.2.
 The three operations defined by the specification are GetCapabilities, GetMap and, GetFeatureInfo. The UDOP_WMS functionality is provided by the CPS (Common Presentation Service) and MapServer CPs. See section 2.4 Dynamic Analysis for additional details on how these operations are used.
3.2.1 getCapabilities
A client uses the getCapabilities operation to query the capabilities provided by the server and the resources available to it. The service metadata returned describes the information the server supports and the associated request parameter values. By default, the server must support text/xml as the format of the metadata.
Available maps are described in a <Layer> element in the returned Capabilities XML document. A parent Layer element can contain any number of additional nested layers.
3.2.2 getMap

The GetMap operation allows a user to request a map and defines the map extent, colors and layers of information to include.

3.2.3 GetFeatureInfo
The GetFeatureInfo operation allows a client to request additional information about features in a map that was obtained using the GetMap operation. This can only be done on layers that have the queryable attribute set to true.
3.3 UDOP_WFS (UDOP Web Feature Service)
The UDOP_WFS service provides an OGC (Open Geospatial Consortium) standard interface that allows external clients to retrieve geospatial data that is encoded in GML (Geography Markup Language) including topographical data, boundaries, water ways, and roads. This interface is provided to satisfy the requirements for Geospatial Web Feature Service defined in the Capability Module Specification, User Defined Operational Picture Version 0.2.
The UDOP_WFS functionality is provided by the CPS (Common Presentation Service) CP.
3.3.1 GetCapabilities
The GetCapabilities operation is used to request a capabilities document from the service. The response is an XML formatted document that contains four major sections described in Table 3.2.
	Section
	Description

	Service
	Provides information on the WFS service itself

	Capabilities
	Contains list or requests that the WFS can service.

	FeatureType List
	Provides a list of feature types and operations supported on each feature.

	Filter Capabilities (Optional)
	Describes the filtering capabilities supported above the minimum default set of filter operators.


Table 3.2 GetCapabilities
3.3.2 DescribeFeatureType
The DescribeFeatureType operation provides schema descriptions of the feature types provided. 
3.3.3 GetFeature
The GetFeature operation provides the ability to retrieve features from the web feature service. The result set contained in an XML document is returned to the client.
3.3.4 Transaction
Single operation for performing all CRUD (Create,Read, Update, Delete) operations on features.
3.3.5 LockFeature
The LockFeature operation provides a long term feature locking mechanism to prevent modification to a set of features while they are being updated by a particular client.
3.4 DHTML WebPages 
The DHTML WebPages Interface is responsible for visualization of an operational context within a COP display. This interface is provided to satisfy the requirements for manage User Defined Preferences and Display UDOP Data services defined in the Capability Module Specification, User Defined Operational Picture Version 0.2.
 It provides the ability to display tracks, overlays and situational awareness objects with the following constraints and controls:

· Filters (Plot Controls)

· Decorations

· Map Operations (Zoom and Pan)

· Map Layer selection

· Graphic Feature Selection

 The properties of the displayed tracks and graphic features are listed in Table 3.3. 

	Property
	Values

	Threat
	· Friendly

· Hostile

· Neutral

· Unknown

	Category
	· Land

· Air/Space

· Maritime/Littoral Operations

· Intelligence Information

	Types
	· Real

· Exercise

· Simulated

	Source Type
	· MASINT

· SIGINT

· HUMINT

· ISR

· CBRNE

· Tactical Data Link

· Unattended Ground Station

· Broadcast Messages

· Relational Databases

· Associated Amplifying Data

	Source
	· TMS
· BFGD

· ASAP


Table 3.3 Track Properties
In addition, the DHTML Interface supports the ability to manage user preferences. DHTML Webpages functionality is provided by the ICOPSC (Internet Common Operational Picture Self-Contained) CP. 
4 Requirements Traceability

Table 4.1 lists the requirements for the UDOP CM. Backwards traceability is provided using the “CDP Req. Trace” column. Forward traceability is provided by the Forward Traceability column, which lists the section in this document that contains design details that satisfy the particular requirement it is associated with. Currently, some requirements are not met. There are also requirements contained in Table 4.1 that are in the process of being further clarified.
	System Requirement 
	 UDOP CM Requirement Description
	CDP Req. Trace
	Service
	Forward Traceability

	1
	UDOP shall provide the capabilities to display friendly force locations (and associated amplifying data) for surface units.
	4.1.01.06
	DHTML 
	3.4 DHTML WebPages

	2
	The UDOP CM shall provide the capabilities to display friendly force locations (and associated amplifying data) for subsurface units.
	4.1.01.07
	DHTML 
	3.4 DHTML WebPages

	3
	The UDOP CM shall provide the capabilities to display friendly force locations (and associated amplifying data) for air units.
	4.1.01.08
	DHTML 
	3.4 DHTML WebPages

	4
	The UDOP CM shall provide the capabilities to display friendly force locations (and associated amplifying data) for space objects.
	4.1.01.09
	DHTML 
	3.4 DHTML WebPages

	5
	The UDOP CM shall provide the capabilities to display friendly force locations (and associated amplifying data) for ground units.
	4.1.01.10
	DHTML 
	3.4 DHTML WebPages

	6
	The UDOP CM shall provide the capabilities to display friendly force locations (and associated amplifying data) from tactical data links.
	4.1.01.15
	DHTML 
	3.4 DHTML WebPages

	7
	The UDOP CM shall provide the capabilities to display friendly force locations (and associated amplifying data) from Line-of-Sight/Non-Line-Of-Sight (LOS/NLOS) BLUE Force Tracking devices.
	4.1.01.16
	DHTML 
	3.4 DHTML WebPages

	8
	The UDOP CM shall provide the capabilities to display friendly force locations (and associated amplifying data) from unattended ground stations (e.g. Federal Aviation Administration radar).
	4.1.01.17
	DHTML 
	3.4 DHTML WebPages

	9
	The UDOP CM shall provide the capabilities to display friendly force locations (and associated amplifying data) from broadcast messages.
	4.1.01.18
	DHTML 
	3.4 DHTML WebPages

	10
	The UDOP CM shall provide the capabilities to display unit position data derived from external/non-track producing data sources such as relational databases.
	4.1.02.04
	DHTML 
	3.4 DHTML WebPages

	11
	The UDOP CM shall provide the capabilities to display unit position data derived from external/non-track producing data sources such as planning data.
	4.1.02.05
	DHTML 
	3.4 DHTML WebPages 

	12
	The UDOP CM shall provide the capabilities to display unit position data derived from external/non-track producing data sources such as combat support data.
	4.1.02.06
	DHTML 
	3.4 DHTML WebPages 

	13
	The UDOP CM shall provide the capabilities to display current ISR sensor locations.
	4.1.03.03
	DHTML 
	3.4 DHTML WebPages

	14
	The UDOP CM shall provide the capabilities to display current CBRNE sensor locations.
	4.1.03.04
	DHTML 
	3.4 DHTML WebPages

	15
	The UDOP CM shall provide the capability to display user preferences, filters and/or profiles.
	4.1.04.05
	DHTML 
	3.4 DHTML WebPages 

	16
	The UDOP CM shall provide the capabilities to display hostile entities derived from raw and/or processed MASINT, SIGINT, HUMINT, and unattended ground station data.
	4.1.05.02
	DHTML 
	3.4 DHTML WebPages

	17
	The UDOP CM shall provide the capabilities to display neutral entities derived from raw and/or processed MASINT, SIGINT, HUMINT, and unattended ground station data.
	4.1.05.02
	DHTML 
	3.4 DHTML WebPages

	18
	The UDOP CM shall provide the capabilities to display friendly entities derived from raw and/or processed MASINT, SIGINT, HUMINT, and unattended ground station data.
	4.1.05.02
	DHTML 
	3.4 DHTML WebPages

	19
	The UDOP CM shall provide the capabilities to display hostile, neutral, and unknown force ISR sensor locations.
	4.1.07.02
	DHTML 
	3.4 DHTML WebPages

	20
	The UDOP CM shall provide the capabilities to display friendly/hostile/neutral force locations.
	4.1.13.03
	DHTML 
	3.4 DHTML WebPages

	21
	The UDOP CM shall provide the capabilities to display friendly/hostile/neutral force disposition.
	4.1.13.06
	DHTML 
	3.4 DHTML WebPages

	22
	The UDOP CM shall provide a standard geospatial view to the common operational picture.
	4.1.13.00.01
	UDOP_WMS
	3.2.1 GetMap

	23
	The UDOP CM shall provide the capability to discover, access, and display geographic features on the common operational picture. 
	4.1.13.00.03
	UDOP_WFS
	3.3.1 GetCapabilities 

3.3.2 DescribeFeatureType

3.3.3 GetFeature



	 24
	The UDOP CM shall provide the capability to the user to selectively load geographic features. 
	4.1.13.00.04
	UDOP_WFS
	3.3.2 DescribeFeatureType

3.3.3 GetFeature



	25
	The UDOP CM shall provide the capability to select on and off geographic features.
	4.1.13.00.05
	DHTML 
UDOP_WMS
	3.4 DHTML WebPages
3.2.2 GetMap

	26
	The UDOP CM shall provide the capability to adjust geographic features properties (e.g. line thickness, type, color).
	4.1.13.00.06
	DHTML 

UDOP_WMS
	3.4 DHTML WebPages

3.2.2 GetMap

	27
	The UDOP CM shall provide the capability to access and display the user’s last geospatial view.
	4.1.13.00.07
	UDOP_WMS
UDOP_WFS
	3.2.2 GetMap

3.3.3 GetFeature



	28
	The UDOP CM shall provide the capability to zoom or locate to a geographical area of interest (e.g. through name, city, state, county, address, geo code, or through other manual processes).
	4.1.13.00.08
	DHTML
UDOP_WMS
	3.4 DHTML WebPages



	29
	The UDOP CM shall provide the capability access and display map layers.
	4.1.13.00.09
	UDOP_WMS
	3.2.2 Getmap

	30
	The UDOP CM shall provide the capability to access and display weather layers.
	4.1.13.00.10
	UDOP_WFS
	3.3.1 GetCapabilities

3.3.2 DescribeFeatureType

3.3.3 GetFeature

	31
	The UDOP CM shall provide the capability to locate map repositories, discover map types, select map types for display, and load map types for use. 
	4.1.13.00.11
	UDOP_WMS
DHTML
	3.2.1 GetCapabilities
3.2.2 GetMap

3.4 DHTML WebPages



	32
	The UDOP CM shall provide the capability to select or deselect maps for display on the common operational picture.
	4.1.13.00.12
	DHTML
	3.4 DHTML WebPages



	33
	The UDOP CM shall provide the capability to adjust map properties (e.g. color, features). 
	4.1.13.00.13
	N/A
	Not Supported in Spiral 2

	34
	The UDOP CM shall provide the capability to select, load, and display overlays (e.g. fire support, fire coordination lanes, OPLAN, OPORDS, FAA lanes).
	4.1.13.00.14
	N/A
	Not Supported in Spiral 2

	35
	The UDOP CM shall provide the capability to create, save, publish, and export an overlay.
	4.1.13.00.15
	N/A
	Not Supported in Spiral 2

	36
	The UDOP CM shall provide the capability to discover and import overlays.
	4.1.13.00.16
	UDOP_WFS
	3.3.2 DescribeFeatureType

3.3.3 GetFeature



	37
	The UDOP CM shall provide the capability to select overlays on or off for display on the common operational picture.
	4.1.13.00.17
	DHTML
	3.4 DHTML WebPages



	38
	The UDOP CM shall provide the capability to adjust overlay properties.
	4.1.13.00.18
	N/A
	Not Supported in Spiral 2

	39
	The UDOP CM shall provide the capability to merge overlays.
	4.1.13.00.19
	N/A
	Not Supported in Spiral 2

	40
	The UDOP CM shall provide the capability to name the geospatial view to be saved and save it to a user’s favorite list.
	4.1.13.00.20
	DHTML
	3.4 DHTML WebPages



	41
	The UDOP CM shall provide the capability to select geospatial view elements to save.
	4.1.13.00.21
	UDOP_WFS
	3.3.2 DescribeFeatureType

3.3.3 GetFeature



	42
	The UDOP CM shall provide the capability to set permissions for saved geospatial views. 
	4.1.13.00.22
	N/A
	Not Supported in Spiral 2

	43
	The UDOP CM shall provide the capability to set attributes for the saved geospatial views (e.g. auto expiration, auto pop up).
	4.1.13.00.23
	N/A
	Not Supported in Spiral 2

	44
	The UDOP CM shall provide the capability to select tracks (e.g. via mouse rubber band, multiple selection, single selection, query result). 
	4.1.13.00.28
	DHTML
	3.4 DHTML WebPages



	45
	The UDOP CM shall provide the capability to select on or off the display of track(s) history.
	4.1.13.00.29
	N/A
	Not Supported in Spiral 2

	46
	The UDOP CM shall provide the capability to dead reckon a track.
	4.1.13.00.30
	N/A
	Not Supported in Spiral 2

	47
	The UDOP CM shall provide the capability select track projections, calculate advanced track projections, adjust track projection properties, and display the advanced track projection on the common operational picture. 
	4.1.13.00.31
	N/A
	Not Supported in Spiral 2

	48
	The UDOP CM shall support the display and calculation of mission profile timelines.
	4.1.13.00.42
	N/A
	Not Supported in Spiral 2

	49
	The UDOP CM shall support the display and calculation of mission profile readiness projections.
	4.1.13.00.43
	N/A
	Not Supported in Spiral 2

	50
	The UDOP CM shall support the display of mission profile supply projection comparisons and alerts.
	4.1.13.00.44
	N/A
	Not Supported in Spiral 2


	51
	The UDOP CM shall provide the capability to have user definable methods of screen capture (entire screen with/without mouse, user definable area by mouse).
	4.1.13.00.47
	DHTML
	3.4 DHTML WebPages

standard mechanisms only (prnt-screen or "save as" in browser)

	52
	The UDOP CM shall provide the capability to increase accessibility of all user tasks (i.e. menu options, toolbar buttons, configurable toolbars, left/center/right/scroll mouse options, keyboard shortcuts, function keystrokes.
	4.1.13.00.48
	
	Requirement not understood.  Increase from what? If this is an access control issue, UDOP's iCOPSC  CP does support roles that can restrict or grant access to certain features of ICOPSC.

	53
	The UDOP CM shall provide the capability to use a zoom box to show details of a selected area.
	4.1.13.00.55
	N/A
	Not Supported in Spiral 2


	54
	The UDOP CM shall provide the capability to access and display projected friendly, hostile, and neutral force locations and sensor coverage derived from available data sources.
	4.1.18.01
	N/A
	Not Supported in Spiral 2


	55
	The UDOP CM shall provide the capability to access and display historical force location data for friendly, hostile, and neutral forces derived from available data sources.
	4.1.19.01
	N/A
	Not Supported in Spiral 2


	56
	The UDOP CM shall provide the capability to refresh the display with user-defined parameters (e.g. track type, time increments, call sign).
	4.1.21.01
	DHTML
	3.4 DHTML WebPages 

	57
	The UDOP CM shall provide the capability to display maps in multiple colors.
	4.1.24.01
	UDOP_WMS
	3.2.2 GetMap



	58
	No item#58 in CM Spec V0.2
	 
	
	

	59
	The UDOP CM shall provide the capability to display imagery in multiple colors.
	4.1.24.02
	UDOP_WMS
DHTML
	3.2.2 GetMap
3.4 DHTML WebPages

	60
	The UDOP CM shall provide a capability to display graphical products in multiple colors.
	4.1.24.03
	UDOP_WMS
	3.2.2 GetMap



	61
	The UDOP CM shall provide fused, timely description of friendly forces to include current and forecast future capabilities. THRESHOLD and OBJECTIVE apply to current and not forecast capabilities. 
	4.1.26.02
	
	??? Supported, but what operations?

	62
	The UDOP CM shall provide an html or xhtml view of all UDOP data
	???
	DHTML
	3.4 DHTML WebPages

	63
	The UDOP CM shall collect data from other CM's to provide a fused operational picture that is defined by the user preferences.
	???
	DHTML
	3.4 DHTML WebPages



	64
	UDOP CM Objects shall be plotted from reported locations to displayed X, Y, Z coordinates at level of accuracy received (this applies to requirements 4.1.1, 4.1.2, 4.1.3, 4.1.5, 4.1.6, 4.1.7, 4.1.8, and 4.1.15). 
	???
	DHTML
	3.4 DHTML WebPages



	65
	The UDOP CM shall integrate land, air/space, and maritime/littoral operations, and intelligence information into a COP
	???
	DHTML
	3.4 DHTML WebPages



	66
	The UDOP CM shall support the definition and application of filters based upon user defined preferences to filter track displays
	???
	DHTML
	3.4 DHTML WebPages



	67
	The UDOP CM will display exercise tracks in accordance with user defined preferences.
	???
	DHTML
	3.4 DHTML WebPages



	68
	The UDOP CM will display real tracks in accordance with user defined preferences.
	???
	DHTML
	3.4 DHTML WebPages



	69
	The UDOP CM will display simulated tracks in accordance with user defined preferences.
	???
	DHTML
	3.4 DHTML WebPages



	70
	The UDOP CM will display recorded tracks in accordance with user defined preferences.
	???
	DHTML
	3.4 DHTML WebPages




Table 4.1 Requirements Traceability









