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The Constellation Program’s IT Collaborative Environment
Section I

Background/Overview
The Exploration Systems Mission Directorate (ESMD) realized that it had before it the significant opportunity to take advantage of the lessons learned from our own experiences within previous and existing NASA programs and the aerospace industry at large to capitalize on advances in information technology. To do so, both ESMD and the Constellation Program recognized that our previous business model, one that capitalized on segments of engineering and business expertise with pocketed implementations of IT systems supporting individualized processes, was no longer a valid model.  We can’t afford it.  We can’t afford it in terms of budget, and we can’t afford it in terms of the segmented pockets of data that are duplicated in various systems at best or inaccessible at worst.   A lesson learned from our industry partners is that implementing large scale integrated IT implementations is a precarious path, but one that heaps great rewards in terms of efficiencies and lifecycle costs if done well.

ESMD and the Constellation Program determined early on that unless we successfully implement an integrated collaborative environment that includes a suite of applications that support the IT foundation where our most essential data resides, and on which we build our engineering and business processes, our chances for greater efficiencies and reduced costs over the life of our multi-decadal programs are significantly reduced.  

For the Constellation Program that IT collaborative environment is defined as the intra-agency core suite of approved software solutions used for storing, retrieving, distributing, integrating, and managing Constellation Program information assets.  The Program information is to be defined by a robust and well-constructed data architecture currently in work that captures the Program baseline at any given point in its lifecycle.  The current suite of Program software is primarily housed in or hosted by the ESMD-provided Integrated Collaborative Environment (ICE) located in the NASA Data Center at the Marshall Space Flight Center.  
ICE provides a Web-centric secure data repository with the necessary access control for data protection. ICE constitutes the primary IT infrastructure for the Constellation Program and provides the following capabilities with identifiable and specific benefits:

	? Feature
	? Benefit

	? Interoperability
	? Manual data input will be minimized by automated interoperability in similarly formatted files. Files also can be shared and automatically transferred among the various tools and capabilities without reentry or reformatting. 

	? Traceability
	? Because all released program, project, and product data will be linked, managers can more readily identify the impact of changes or problems. These relationships also facilitate data trending and measurement of system development progress and success. 

	? Usability
	? The interoperability among a suite of core applications increases user productivity and therefore reduces overall training expense. 

	? Usable Display Formats
	? Understandable and easily interpretable formats reduce miscommunication errors.

	? Configuration Control
	? Easily accessible document control, tool version control, tool output revision, tool supporting data, assembly and manufacturing data, and change control facilitate the ESMD change approval processes.

	? Single Access Point 
	? A dashboard provides quick access to commonly sought data, reducing users’ time input as well as the learning curve otherwise required by many interfaces.  This subsequently leads to reduced product development time.

	? Lifecycle Management
	? Long-term storage of data and information allows for the protection of historical records. 

	? Business Process Automation, Management and Reporting
	? In a well-constructed collaborative environment, completion of a given process automatically triggers the start of dependent activities, with notifications and monitoring capability for all participants.  Participants in complex interrelated processes will be able to perform their work more effectively. Common identifiers will be defined for all data allowing for simplified searching across the entire system.


The core capabilities in the collaborative environment currently support the following functions at a minimum:

· Data integrity, confidentiality, and availability

· Local and remote secure access

· Integrated user authentication

· Simplified, customizable user interface

· Program/Project management

· Requirements management

· Schedule, cost, and earned value management

· Risk management

· Product lifecycle management

· Document, workflow, process, product, part, model and configuration management

· Knowledge management

The principles guiding the development of the collaborative environment are:

· Minimizing lifecycle cost and risk

· Providing sufficient flexibility to foster adoption of the tools and processes

· Applying strategic business methodologies that ensure focus on mission requirements  (e.g., Agile, Lean)

· Establishing standards to increase interoperability between tools and organizations

· Using common terminology, supported by data standards, to improve communications

· Meeting requirements with minimum set of tools 
ESMD is currently responsible for implementing ICE and has done so using a suite of commercial-off-the-shelf licensed software tools developed by Parametric Technology Corporation (PTC) consisting of several products from the Windchill( family with Windchill PDMLink( and Windchill ProjectLink( as the core elements of the solution.  The NASA ICE operates as an extranet environment that is physically separate from any other non-ESMD data and is dedicated to the ESMD Program. The ESMD ICE Program manages authorization and authentication to the environment itself and the Constellation Program manages access to the data housed in the suite of tools hosted by ICE and those applications that are currently hosted outside of ICE (i.e., Cx PRACA and CxIRMA).  Access control policies are developed and maintained by the ESMD ICE Program in conjunction with the Constellation Program and can be applied at the individual object level. All Government sites and contractors are expected to request ICE accounts and to use the system as the source of authoritative data down to the Project level.  The ESMD ICE Program will provide access and training to a limited set of users from the Contractor.  The Contractor must assess their participation to determine the number of personnel who will need access.  As guidance, any individual that contributes to the process of defining, collaborating, reviewing, and delivering contributions to the EVA Systems Project will need ICE access.  Additionally, other users may include many of the following persons involved in collaboration with other program element organizations, such as:

a. IPT Leads and Members

b. Procurement and Supplier Management Personnel

c. Engineers

d. IT Personnel

e. Manufacturing and Assembly Personnel

f. Administration

g. Simulation, Testing, and Analysis Engineers

The ICE Program Office is currently working hand-in-hand with the Constellation Program IT and Data Architecture community to create a fully distributed information environment that will enable the ESMD Program to reach data objects at contractor and government sites and integrate them where required. Upon identifying information required to support actions, access to the data will be available to all those who have the correct access controls.   Data with restricted rights markings will be access controlled and disseminated in accordance with the contractually established agreements.

With ICE at the heart of its collaborative environment, the Constellation Program Manager has signed a Management Directive stipulating the use of the Program-specific tool suite listed below down to the Project level.  The EVA Systems Project Office (ESPO) will comply with the scope of the Constellation Management Directive (MD022).
Constellation Program Approved Software

	Function
	Software Tool
	Information Managed

	Formal Web pages and Web applications
	Vignette/Windchill                           (links to Windchill)
	Management-driven Web site content that contains  official status and formally shared product data

	Dynamic collaboration Web pages
	Confluence Wiki                          (optional links to Windchill)                                    
	User-built Web sites to collaboratively create and share data dynamically 

	Requirements Management
	Cradle                                               (with links to Windchill “data items”)
	Configuration-managed program requirements

	Product Life-cycle Management
	Vignette/Windchill                           (with links to Cradle requirements)
	Configuration-managed data: documents, meetings, CAD models, etc.

	
	
	

	Automated work flow, routing, approvals, changes, etc.
	Vignette/Windchill
	Metadata and approval/change records for configuration-managed data

	Risk Management
	CxIRMA
	Risk management – risks, mitigations, actions

	Project Management
	Primavera
	Program Data – program activities, milestones, resources, schedules  and deliverables

	Management Information System (e.g., CMIS)
	Vignette-Windchill
	Program and Project Status Data – status and risk summary, indicator dashboard, risk summaries

	Action Item Tracking
	Vignette-Windchill
	Action Item Tracking Data – Formal Actions: what, assigned to, due dates, etc.

	Problem Reporting Analysis and Corrective Action
	CxPRACA 
	Configuration-managed problem reporting


Recommended guidelines and standards for the use of the Approved Program Software are in work and will be formally documented in the Cx IT Implementation Plan currently scheduled for a spring 2008 baseline.  In the interim, the Level II Management Systems Office is working closely with the EVA Systems Office and other Program organizations to assist with organization-specific adoption strategies.
Section II

Cx Collaborative Environment Data Requirements
The Contractor shall comply with the following requirements for making their data a part of the Constellation Program Collaborative Environment:

Data Access Requirements:  The Contractor shall deliver data to the Program’s collaborative environment using one of the following three options:

1) Use the ESMD ICE directly to develop and manage contractor data.  The Contractor personnel will be provided licenses and access to the ICE environment.  The Contractor personnel will do their day-to-day work in the ICE environment.  This option is intended for companies which do not have an existing set of tools and infrastructure.

2) Provide access to data source through the internet using HTTPS/SOAP protocol. ICE access will be accomplished through the use of a credentialing mechanism mutually agreed upon by the Contractor and NASA.  Several levels of access controls will be used for security of competition sensitive and proprietary data.   

3) Allow the ICE Program Office to place or construct agent services into the Contractor's information environment and enable extended query capability

a. These services would update ICE with new/updated files, objects, and application activity

b. The Contractor agrees to initiate agents that will participate in, publish, and subscribe broker service

c. Agree to set of events to which the service would respond 

Data Exchange Requirements:  Send and receive HTTPS/SOAP messages to ICE to keep aware of local activity.

a. HTTPS/SOAP messages would include but not limited to:
i. ID of object (i.e. File Name)

ii. Name of object (i.e. Avionics Package)

iii. Version of object (i.e. Rev A)

iv. State of object as defined by ICE Program Office (e.g. In 
Work)

v. Type of object (i.e. Pro-E CAD File)

vi. Security profile of object (i.e. Classified, Unclassified)

vii. Association categories for object product structure

1. Used on (Part, Model, WBS)

2. Uses (Part, Model, WBS)

3. Described by

4. Describes

5. Analyzed by

6. Analyzes
b. Translate native CAD geometry into ProductView format for visualization purposes.  The preferred format for mechanical CAD data will be Pro Engineer.  The Contractor may request an alternative format.

c. All objects must have an association to the ESPO WBS. 

d. Objects must have an association to a part if relevant.
e. To provide separate instances of classified (if necessary) and unclassified information

f. Update ICE meta data and content when changed and in accordance with the associated business process

g. Required objects that must be synchronized within ICE include, but are not limited to:

1. Parts

2. Bills of materials

3. Software

4. Manufacturing plans

5. Generic documents

6. 3-D Models

7. Test data (Estimated, Calculated)

8. Analysis Data (Engineering, Hardware/Software integration, Interoperability)

9. Trade studies

10. Specifications

11. Technical assessments

12. Test plans

13. Test results for Modeling and Simulation

h. Documentation of modeling and simulation run:
1. Description

2. Software

3. Models

4. Constraints


5. Hardware, Software, Operating System
i. Measures of Performance, Measures of Effectiveness

j. Unified Modeling Language (UML) diagrams

k. Component reliability/maintainability data

l. Interface specifications and procedures

m. Properties data for interfaces 

a. Mechanical

b. Physical

c. Electrical

d. Functional

n. Technical Performance Measures

o. Follow the Constellation naming conventions when applicable

p. Only authorized ESMD or Constellation-appointed personnel may remove released data from ICE. 

q. Formats used on ICE include, but are not limited to:
1. Microsoft Office( (Word, Excel, PowerPoint, Visio, Project)

2. Rational Rose UML Models

3. ASCII Text Data

4. CATIA(
5. Pro Engineer( 

6. Adobe( Acrobat( PDF

7. JPEG

8. MPEG

9. AVI

10. HTML

11. RTF

12. XML

13. GIF

Note:  The ESMD ICE Program will specify the version of these applications separately and contractors will be expected to synchronize with the specified versions. 

The ESMD ICE Program along with representatives of the Constellation Program and EVA Project Systems Office will participate with the Government sites and/or Contractors to coordinate and establish the integration with the Integrated Collaborative Environment.

Data Delivery Requirements:  At a minimum, the data to be delivered shall be the data required by the Data Procurement Document at the frequency required by the Data Requirements Matrix.  

Licenses for Applications: With minor exceptions, each Contractor is responsible for acquiring their own license for the applications listed in item q noted above.  

[END OF ATTACHMENT]
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