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Executive Summary

This document outlines the structure of the Enterprise Service Catalog (ESC), provides high-level definitions of NASA Services, and identifies service owners. The ESC Framework encompasses the Non-IT, Specialized IT, and IT areas as illustrated in Figure 3: Enterprise Service Catalog - High Level Overview.  The primary focus was placed on the IT area, however, the ESC includes placeholders for expansion into Highly Specialized and Non-IT services.  

Ultimately, the goal of the ESC is to provide NASA service consumers with a tool that provides an easy way to search and locate services offered at NASA.  As the SOA framework matures the services identified in the ESC will interface with Technology Standards, Information & Data Standards, and Business & Processes as shown in Figure 1: Service Catalog and Standards (EA Framework View). 

Introduction

Service Catalog and Standards

Figure 1: Service Catalog and Standards (EA Framework View)
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Figure 3: Enterprise Service Catalog - High Level Overview 
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Non-IT Domain

Non IT includes services that are not part of Information Technology.  Content in this section is incomplete.  These services will be augmented at a later time.  Currently, the services include:
· Engine Testing

· Launch Services

· Payload Processing

· Wind Tunnel 
Engine Testing

Engine Testing consists of Developing, verifying, certify and auditing test engines through development and production life cycles.

Launch Services

Launch Services provide affordable, accurate, and on- time delivery of Expendable Launch Vehicle (ELV) manifested, NASA and/or NASA-sponsored payloads to space.  Launch Vehicle Services are provided via the ELV Services Fleet (Atlas/Centaur, Delta, Pegasus, Taurus, Titan, Athena) and the Space Shuttle.  A payload’s weight, orbital destination and purpose determine what size launch vehicle is required.

Payload Processing

Payload processing provide the necessary facilities and support to perform spacecraft final mechanical assembly, electrical checkout, liquid propellant loading, solid rocket motor/ordinance installation, payload fairing encapsulation, transport to the launch pad, and remote payload command and control through countdown.  Payloads examples include scientific experiments and spacecraft and supplies.

Wind Tunnel

Wind Tunnel technical and analytical capabilities include engineering, fabrication, consulting and problem troubleshooting.  Facilities support includes, but is not limited to, acoustics, aerodynamics, aero elasticity, aerothermodynamics, flight dynamics, fluid dynamics, hypersonic air breathing propulsion and nozzle performance.

Specialized IT Domain

Specialized IT is part of, internal to, or embedded in a Mission platform.  The platform’s function (e.g., avionics, guidance, navigation, flight controls, simulation, radar, etc.) is scientific in nature, and its functionality is enabled by IT but not driven by IT itself. e.g., computer hardware and software to automate internal functions of a spacecraft or spacecraft support system such as spacecraft control and status, sensor signal and data processing, and operational tasking.   Content in this section is incomplete.  These services will be augmented at a later time.  Currently, the services include:

· Avionics

· Communication Services

· Flight Controls

· Guidance 

· High End Computing

· Modeling and Simulation (M&S)
· Positioning, Navigation and Timing (PNT)

· Radar

· Specialized Engine Testing

Avionics

Avionics system control functions include automatic determination of the vehicle's status and operational readiness; implementation sequencing and control for the solid rocket boosters and external tank during launch and ascent; performance monitoring; digital data processing; communications and tracking; payload and system management; guidance, navigation and control; and electrical power distribution for the orbiter, external tank and solid rocket boosters.
Communication Services

Communication Services define the set of capabilities that support the transmission of data, messages and information in multiple formats and protocols.

Service Owner is Betsy Edwards; 
202-358-4639;

betsy.edwards@nasa.gov
Flight Controls

Flight controls consist of services to efficiently optimize aircraft performance in both normal and failure conditions of both manned and unmanned aerial vehicles. Flight control software can be utilized to enable a pilot to maintain control and safely land an aircraft that has suffered a failure to a control surface or damage to the airframe.

Specific Example of tool used to process flight controls: The Control Designer's Unified Interface (CONDUIT) tool can be used for traditional flight control design and unifies all of the necessary elements needed in flight control design.

Guidance

Guidance equipment and software to compute the location required to satisfy mission requirements. Guidance receives the current state from navigation software. The desired state or targets are part of the initialized software load and some may be changed manually in flight.

High End Computing

High End Computing services includes the use of high end computing systems, storage, networking and visualization/analysis. 

Modeling and Simulation (M&S)

Develop and deliver distributed simulation capabilities, infrastructure and parametric, distributed time and event-based simulations. 

M & S Services include: 

· Investment Management : Provide management of M&S  documents, risks, metrics, formal guidance, standards and protocol; provide funding recommendations on models and simulations distributed across the program; provide guidance to “modelers and simulators” that enables the integration into program-level models and sims.

· VV&A: Define, develop, communicate and implement a verification, validation and accreditation process for all models and sims.

· Configuration Management: Define, develop, communicate and implement a configuration management process for all models and sims.

· M&S Data Environment: infrastructure for team collaboration, model and simulation configuration management and sharing, and analysis.

· M&S Data Model: Develop a data model for modeling and simulation data exchange and interoperability.

Data Presentation and Visualization: Develop and integrate visualization and data presentation tools to inform system design, operations, development and stakeholders.
Positioning, Navigation and Timing (PNT)

Positioning is the ability to accurately and precisely determine one's location and orientation two dimensionally (or three dimensionally when required) referenced to a standard geodetic system. Navigation is the ability to determine current and desired position (relative or absolute) and apply corrections to course, orientation, and speed to attain a desired position anywhere around the world, from sub-surface to surface and from surface to space. Timing is the ability to acquire and maintain accurate and precise time from a standard (Coordinated Universal Time, or UTC), anywhere in the world and within user-defined timeliness parameters. Timing includes time transfer.  

Includes GPS and related systems.  A specific example is the NASA Global Differential GPS system which is a complete, highly accurate, and extremely robust real-time GPS monitoring and augmentation system.
Radar

Radars, and other similar radio devices, are also commonly used to determine vehicle position and velocity. Radar guidance systems are principally distinguished by the configuration of antennas used and the method of determining velocity information.

Specialized Engine Testing
Specialized Engine Testing is the modeling, simulation, and testing of engines.
IT Domain
IT is the study, design, development, implementation, and support or management of computer-based information systems.  The IT Domain services include:
· IT Infrastructure

· Infrastructure Support Services

· Data Center Services

· Communication Services

· End User Services

· Business Management
· Asset / Supply Chain Management

· Business Intelligence

· Finance and Budget

· Human Capital Management

· Investment Management

· Process Automation

· Reporting

· IT Business Support

· Application Implementation Services

· Application Operations Services

· Application Strategy & Planning

· Business Process Support

· Project Management

· Business Rule Management

· Change Management

· Configuration Management

· Cost Estimations

· Governance / Policy Management

· Performance Analysis Services
· Program / Project Scheduling

· Quality Management

· Requirements Management

· Resource Management

· Risk Management

· Science and Engineering

· Analysis and Statistics Services

· Knowledge Discovery Services

· Product Data Management Services

· Product Lifecycle Management Services

· Technical Library

· Visualization Services
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Figure 4: SOA IT Perspective

IT Infrastructure

IT Infrastructure is the basic, underlying framework or features of NASA as an organization.  IT Infrastructure includes Communication Services, Data Center Services, End User Services and Infrastructure Support Services. 
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Figure 5: Infrastructure Support Services

Infrastructure Support Services

Infrastructure Support Services include all Information Technology (IT) investments that are required to provide e-mail, instant messaging, collaborative workgroup services, help desk services, data dictionary (XML and other), directory services and other services focused on facilitating access to information.
Service Owner is Mike Hecker; 

202-358-1540;

michael.hecker-1@nasa.gov 
Collaboration Services

Collaboration Services is a set of services used across the enterprise, allowing employees, teams, organizations, and partners the ability to communicate, interact and work together through a variety of methods.
Service Owner is Mike Hecker; 

202-358-1540;

michael.hecker-1@nasa.gov 
E-mail

E-mail (electronic mail) is the exchange of computer-stored messages by telecommunication.  This service includes standard and secure e-mail communications.

Options of this service include:
· E-mail forwarding consists of re-sending an email message delivered to one email address on to another email address. E- mail forwarding can also redirect mail going to one address and send it to one or several other addresses. Vice versa, email items going to several different addresses can converge via forwarding to end up in a single address in-box.

· E-mail Distribution Lists are groups of mail recipients that is addressed as a single recipient. Distribution lists are used to send e- mail to groups of people without having to enter each recipient's individual address.
· Web E-mail allows messages to be read and sent from any Web browser by accessing the e-mail site and logging in with username and password.

Electronic Conferencing
Electronic Conferencing is a real-time, interactive communications session between two or more users who are geographically separated.

Instant Messaging (IM)

Instant messaging, often shortened to simply "IM" or "IMing," is the exchange of text messages in real-time.  This service includes standard, secure IM communications, and chat room sessions.

Video Teleconferencing Services (ViTS)

Video Teleconferencing System (ViTS) provides interactive point-to-point and multipoint video conferencing capabilities to NASA locations, selected contractor facilities, and public video conferencing services. NASA ViTS is capable of supporting both Internet Protocol (IP) and Integrated Services Integration Laboratory (ISDN) point-to-point calls.
Voice Teleconferencing Services (VoTS)

Voice Teleconferencing System (VoTS) is intended to augment the teleconferencing capabilities of NASA’s desktop and conference room telephones. Most NASA telephones are capable of conferencing at least four participants using each Center’s local voice switch. The use of VoTS is not necessary for conferences with fewer than five participants. Depending on the service level selected, additional features such as conference recording, transcription and attendees lists are available additional cost.

Web Conferencing

Web conferencing is used to conduct live meetings or presentations where people can participate from multiple locations electronically. This service includes standard and secure web conferencing services.
Feeds / Alerts / Notifications
A feed includes full or summarized text with metadata such as publishing dates and authorship and includes RSS feeds. Alerts and notifications apprise domain experts of immediate problems or important events.  This service can include subscriber services.
Interactive Communities

Interactive Communities are online groups where people can find, exchange and contribute knowledge and information, plus get advice and insights from experts.
Blogs

Blogs (a contraction of the term "web logs") are web pages usually maintained by individuals who publish regular entries. A blog is less about factual information and more about the experience of an individual. 
Discussion Boards / Internet Forums

Discussion Boards / Internet Forums are bulletin board systems that present discussions among a community of users in a textual web page format. Anonymous visitors to the forum can typically view discussions but are unable to contribute without registering. 
Social Network

Social Networking services focus on building online communities of people who share interests and activities, or who are interested in exploring the interests and activities of others.  This service includes expertise and people locators.
Shared Calendaring

Shared Calendaring enables users to schedule times for appointments and events based on availability. This service includes client based calendar sharing and Team Workspace calendar sharing.
Team Workspace

Team Workspace is a multi-user environment that facilitates collaborative authoring, sharing, reviewing and distribution of electronic work products. This service include communities of practice (CoP) or groups of practitioners of an act or process into which newcomers can enter and attempt to acquire the sociocultural practices of the group. The primary focus of such a group is learning through social participation.  Additional features of a team workspace include team calendaring, threaded discussions and built-in wikis and blogs.
Virtual Worlds

Virtual Worlds are computer-based, simulated environments intended for users to inhabit and interact via "avatars". The avatar, usually depicted as a textual or graphical representation of an individual, manipulates elements of the modeled world at the behest of the controlling individual.
Wikis

Wikis enable the users of a web page or a collection of web pages to contribute or modify content using a simple markup language. In knowledge management, this allows the user community to generate content by leveraging each individual's area of expertise. 
Content Management

Content Management is used to capture, store, preserve and deliver digital information or digital content.  Digital content may take the form of text, such as documents, multimedia files, such as audio or video files, or any other file type which follows a content lifecycle which requires management.
These services support Scientific and Technical Information (STI), which is comprised of all services involved with the production, collection, organization, and distribution of finished research results within NASA.
Document Management

Document Management is the computerized management of electronic based documents. Document Management controls the capture and maintenance of an organization's documents and files, including, document referencing, library/storage, document conversion, document indexing, and document classification.
Document management systems generally include the following components:
· An optical scanner and OCR system to convert paper documents into an electronic form

· A database system to organize stored documents

· A search mechanism to quickly find specific documents 
Forms Management


Form Management tools centralize the categorization and storage of forms as well as the information collected from those forms to ensure that data is collected in a consistent and efficient manner. 
Multimedia Management

Multimedia Management is the collection, filing, cataloging, and storage of images, videos, and podcasts. This service ensures that these files can be retrieved by search or through a request.
Records Management

Records Management is the practice of identifying, classifying, archiving, preserving, and destroying records.
Web Content Management

Web Content Management includes the following functions, among others:  Creation of new or editing of existing information in a controlled generation and publishing process, workflow (Notification, Workflow API & GUI, Business Process Model), delivery and administration of information for the web presentation, automatic conversion for various display formats, personalized display and versions, secure separation of access to public and non-public information, visualization for Internet presentation (browser, HTML, XML etc.).

Enterprise Management and Operations

Enterprise Management and Operations is the aggregation of management and operations across all IT infrastructure service areas.
Options of this service include:
· Adoption and Facilitation enables the successful adoption and ongoing acceptance of collaboration and content tools by NASA teams and communities of practice (typically project or line organizations). 

· Task 1: Documenting team requirements (team purpose, processes, roles, pain points, etc), developing a solution (tool setup), providing team training, ongoing support, and eventual archiving and proper handling of records.

· Task 2: Developing NASA structure and process within tools including: developing/improving templates of common processes, developing/improving hierarchies of information and team spaces, developing/improving metadata and information architectures (much of this is learned from doing Task 1 - e.g. what are the common/best practices that should be replicated).

· Task 3: Communications and awareness of capabilities including idea/usage exchanges among NASA teams.

· Asset Management is the management of IT Assets that enable the delivery of services for a stakeholder community. 

· Availability Management provides visibility into all infrastructure services to manage the access to applications and data.

· Capacity Management optimizes the performance and efficiency of IT services to meet current needs and estimate their future utilization based on emerging requirements.

· Configuration Management manages the changes to services and their components within the IT environment.

· Contingency Planning provides for the development and management of backup, disaster recovery, emergency preparedness, and continuity of operations functions within the IT environment.

· Service Desk Management Services provide triage tracking and resolution of issues across IT service functions.

· Service Level Management is the monitoring and management of  quality of service against key performance indicators.

Service Owner is Mike Hecker; 
202-358-1540;
michael.hecker-1@nasa.gov
Integration Services
Integration Services consists of open standards, message- based, distributed, integration solution that provides routing, invocation, and mediation services to facilitate the interactions of disparate distributed information technology resources (applications, services, information, platforms) in a reliable manner.  The attributes of Integration Services:
· Service Enabler

· Message Oriented Middleware

· Decentralized Architecture

· XML Standard Communication Language

· Supports Open Standards

Core Integration Services Include:
· Adapters are software modules utilized to bridge incompatibilities with data and protocol between services and its clients. Adapters are sometimes referred to as connectors.

· Business to Business (B2B) Services is the exchange of products, services, or information between enterprises rather than between businesses and consumers.

· Routing is the ability to channel a request to a particular service provider based on deterministic or variable routing criteria.

· Mediation is the ability to accept one type of protocol from the consumer as input (i.e. SOAP/JMS) and communicate to the service provider through a different protocol (i.e. IIOP).  This is sometimes referred to as protocol bridging as well.

· Transformation is the ability to convert the structure and format of the incoming enterprise service request to the structure and format expected by the service provider.

Options of this service include:
· Orchestration / Choreography is the ability to manage complex business processes that require the coordination of multiple business services to fulfill a single business service request.

· Rules Engine is a software system used to define, deploy, execute, monitor and maintain the variety and complexity of decision logic that is used by operational systems within an organization or enterprise. This logic, also referred to as business rules, includes policies, requirements, and conditional statements that are used to determine the tactical actions that take place in applications and systems. 
· Workflow Services is the automation of a business process, in whole or part, during which information or tasks are passed from one system to another for action, according to a set of procedural rules.

Service Owner is Mike Hecker; 
202-358-1540;
michael.hecker-1@nasa.gov
SOA Service Enablement
Service Enablement provides the necessary infrastructure support components to enable SOA capabilities to the Agency.  
SOA capabilities include but are not limited to:
· Auditing is a service that reliably and securely records usage- related events producing an audit trail enabling the reconstruction and examination of a sequence of events. Usage events could include resource allocation events and resource freeing events.

· Quality of Service (QoS) is the ability to provide different priority to different applications, users, or data flows, or to guarantee a certain level of performance to a data flow.  Please see Service Monitoring and Service Metering for more information.

· Service Monitoring provides the basic capabilities for tracking the usage pattern from consumers.  This could be complimented by other technologies such as Business Activity Monitoring (BAM). Business Activity Monitoring (BAM) is the end-user capability to observe the “state of the business” in near-real time based on a live connection to the flow of business transactions, processes and services flowing through an enterprise. 

· Service Metering is the concept of metering service usage and is also used for scaling and billing.

· Service Discovery / Publishing enables businesses to publish service listings, discover each other, and define how the services or software applications interact over the Internet. This service includes enterprise registry.

· Service Run Time Governance is the concept of abstracting service location from the service consumer so that security and other policies can be enforced from the provider side.

Security Management Services

Security Management Services provide security to NASA's infrastructure through Security Monitoring, Patch Management, Vulnerability Management, Identity Certification and Access Management, Incident Management, etc. This also includes development, documentation and implementation of policies, standards, procedures and guidelines for protecting NASA's infrastructure.
Service Owner is Jerry Davis;
202-358-1401;
jerry.l.davis@nasa.gov
Certification and Accreditation (C&A) Services

Certification and Certification and Accreditation Services are policies, procedures and guidance/assistance on C&A and how to meet the requirements. One example of a system that houses C&A information is the NASA’s Repository of system Security documentation (RMS). 
Options of this service include:
· Policy and Guidance are policies, procedures and guidance/assistance on C&A and how to meet the requirements.
· Independent Certification Contract.
Service Owner is Jerry Davis;

202-358-1401;

jerry.l.davis@nasa.gov 

Identity Certification and Access Management

Identity Certification and Access Management includes authentication and authorization services, directory services, administration consoles, certificate authorities, role and account provisioning services, and single sign-on.  It is an integrated system of business processes, guidelines and technologies that allow organizations to facilitate and manage their users' access to online resources and applications based on roles and credentials (e.g., X.500, LDAP, NCAD, PKI).
Service Owner is Karen Petraska; 
202-358-3722; 
karen.e.petraska@nasa.gov
Incident Response Services

Incident Response Services provides the detection, analysis, investigation, and remediation of anomalous events in coordination with all appropriate parties. This service includes IT forensics.
IT Security Consulting Services

IT Security Consulting Services provides IT security expertise to any NASA organization that requires it for consultation during formulation and implementation, and any relevant sub-phases, of any NASA program or project. The purpose of this service is to ensure that IT security and information protection requirements are considered and appropriately addressed for all NASA IT activities and that NASA’s programs and projects receive any necessary IT Security information and assistance in their efforts.

Service Owner is Jerry Davis;

202-358-1401;

jerry.l.davis@nasa.gov 

Security Engineering Services

Security Engineering Services is the engineering design of data and communications infrastructure to promote the confidentiality, integrity, and availability of NASA systems.

Security Monitoring

Security Monitoring Services deliver real-time monitoring and analysis across security technologies and critical information assets such as firewalls, network intrusion prevention and detection systems and servers. These services include traffic flow monitoring and enable lawful interception of packets transiting between two routing platforms.
· Gather and export detailed information about network traffic flows between source and destination nodes in your network.  

· Sample all incoming network traffic on the monitoring interface and present the data in report format. 

· Direct filtered traffic to different packet analyzers and present the data in its original format. 

· Intercept unwanted traffic, discard it, and perform accounting on the discarded packets.

Content Monitoring and Blocking

Content Monitoring and Blocking includes the monitoring and analysis of e-mail messages and/or web traffic as soon as it is sent or received. 

Options of this service include:

E-mail Monitoring

Web Traffic Monitoring
Intrusion Detection and Prevention

Intrusion Detection and Prevention detects and records malicious network traffic and computer usage. 

Provides a hybrid of signature- based and anomaly based IDS that will identify the presumed intrusions into a network based on a self-contained base of “known” attack signatures and potential intrusions based on unusual patterns detected in network traffic. Captured IDS data and information will be logged and reported in near real-time to the monitoring and management service for appropriate action.

Managing hostile content by employing host- based antivirus solutions on all systems and implement traffic scanning devices for viruses, trojans, and other malware. Hostile content will be logged and reported to the monitoring and management service for appropriate action.
Threat and Vulnerability Management

Threat and Vulnerability Management provides proactive detection of security vulnerabilities within security infrastructures.  Services are designed to correct weaknesses in security before they are exploited, including identifying available and necessary patches, determining priority of patching, making patches available, and centralized reporting on application patching.
Antivirus

Antivirus is the examining (scanning) files to look for known viruses matching definitions in a virus dictionary, and identifying suspicious behavior from any computer program which might indicate infection.
Vulnerability Scanning

Vulnerability Screening is the proactive detection of vulnerabilities on a network.
Web Services

Web Services are services that are made available from a web server for web users or other web-connected program.
Service Owner is Brian Dunbar;

202-358-0873;

brian.dunbar@nasa.gov
Delivery Services

Delivery Services includes caching of static and dynamic content, streaming media, and download services.

Search Services

Search Services provide discovery of enterprise content.

Service Owner is Mike Hecker; 

202-358-1540; 

michael.hecker-1@nasa.gov 
Web Development Services

Web Development Services consist of the design, development, integration and implementation of internal and external web sites in a variety of formats and languages. Services do not include web applications.
Web Portal

Web Portal defines the aggregation of all common services used for web delivery.
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Figure 6: Data Center Services

Data Center Services

Data Center Services are the services that support the housing, hosting, management, and operations of IT business services.  
Service Owner is Mike Hecker; 

202-358-1540;

michael.hecker-1@nasa.gov
Data Center Management and Operations

Data Center Management and Operations is the aggregation of management and operations across all Data Center service areas.  These services support evaluation, patching, testing, systems deployment, and continuous system improvement.
Options of this service include:
· Data Center Asset Management is the management of data center assets that enable the delivery of services for a stakeholder community. 

· Data Center Availability Management provides visibility into all data center services to manage the access to applications and data.

· Data Center Capacity Management optimizes the performance and efficiency of data center services to meet current needs and estimate their future utilization based on emerging requirements. 

· Data Center Configuration Management manages the changes to services and their components within the data center environment.

· Data Center Contingency Planning provides for the development and management of backup, disaster recovery, emergency preparedness, and continuity of operations functions within the data center environment.

· Production Control Services include scheduling and monitoring of mainframe services and output distribution.

· Data Center Security Management Services implement and monitor appropriate security controls for data centers and data at rest.

· Data Center Service Desk Management Services provide triage tracking and resolution of issues across data center service functions.

· Data Center Service Level Management is the monitoring and management of quality of service against key performance indicators.

· Systems Engineering Services is the testing, evaluating, designing and engineering of systems to test functionality, migration to new environments, upgrades to software, and validation of new components.

Hosting Services

Hosting Services manages and provides availability to business services, often bound to a Service Level Agreement (SLA). 
Service Owner is Mike Hecker; 

202-358-1540;

michael.hecker-1@nasa.gov
Computing Services
Computing Services provide compute power / CPU cycles for business services and their supporting layered services, including workflow and scheduling.
Options of this service include:

· Mainframe Hosting

· Midrange Hosting
· Web Hosting

Data Storage Services
Data Storage Services provide electronic storage for business services and their supporting layered services.
Data Storage Service Options include:
· Very High Performance

· High Performance

· Moderate Performance

· Performance Agnostic
· Archival

Service Monitoring / Management
Service Monitoring / Management provide dashboard- level monitoring and management of Business applications, Infrastructure applications, Science and Engineering applications, and Project Management applications.
Service Monitoring / Management Options include:
· Database Management

· Application Management

· Service Management

· Web Service Management
· Integration Services Management

Housing Services

Housing Services provide floor space, utility, power, environmental monitoring, and physical security for business services. (e.g., Floor space for servers, Utility Support, Environmental Monitoring, Power, Physical Security, Physical Monitoring of Hardware, Facility Space Utilization and Management, DMZ Services, VLAN Services)
Service Owner is Mike Hecker; 

202-358-1540;

michael.hecker-1@nasa.gov
Disaster Recovery Services

Disaster Recovery Services provide backup, off- site storage, restoration, and retention of data for business services and enterprise services.

Facilities Services

Facilities Services are all non-IT services related to the physical site of the Data Center.

Administration Services
Administration Services consists of Hardware Monitoring and Management.
Physical Security
Physical security is the control of physical access. e.g., security guard, secure room, etc.
Utility Support
Utility Support consists of UPS, power and conditioned facilities.
Network Services

Network Services provide connectivity between housed and hosted data center components using approved communications schemes.
Network Service Options include:
· DMZ Services include Security (logical/physical firewalls), Access Control, and Remote Access (i.e. Citrix, VPN, RSA).
· VLAN refers to the management of switches and routers to configure logical topologies on top of the physical network infrastructure, allowing any arbitrary collection of LAN segments within a network to be combined into an autonomous user group, appearing as a single LAN.
Value Added Services

Value Added Services provide supporting data center services. (e.g., Broadcast Fax)
Service Owner is Mike Hecker; 

202-358-1540;

michael.hecker-1@nasa.gov
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Communication Services

Communication Services define the set of capabilities that support the transmission of data, messages and information in multiple formats and protocols.
Service Owner is Betsy Edwards; 

202-358-4639;

betsy.edwards@nasa.gov 

Communication Management and Operations

Communication Management and Operations is the aggregation of management and operations across all communication service areas.  These services support the Network Operations Center (Network Management & Control).
Options of this service include:
· Communication Asset Management is the management of communication assets that enable the delivery of services for a stakeholder community. 

· Communication Availability Management provides visibility into all communication services to manage the access to applications and data.

· Communication Capacity Management optimizes the performance and efficiency of communication services to meet current needs and estimate their future utilization based on emerging requirements.

· Communication Configuration Management manages the changes to services and their components within the communication environment.

· Communication Contingency Planning provides for the development and management of backup, disaster recovery, emergency preparedness, and continuity of operations functions within the communication environment.

· Communication Security Management Services implement, monitor appropriate security controls and discard unwanted traffic for communications.

· Communication Service Desk Management Services provide triage tracking and resolution of issues across communication service functions.

· Communication Service Level Management is the monitoring and management of  quality of service against key performance indicators.

· Troubleshooting / Problem Resolution includes recognizing and diagnosing networking problems with the goal of keeping the network running optimally and resolving network related problems that impact network functionality.

Data Services


Data Services are services that provide data connectivity to the internet and between NASA sites, including guest and secure wireless services. 

Service Owner is Betsy Edwards; 

202-358-4639;

betsy.edwards@nasa.gov 

Custom Data

Custom Data consist of custom telecommunication and networking services that are specifically designed and engineered to meet unique NASA programmatic requirements. Each program determines the unique attributes of the data distribution services in such terms as security, availability, redundancy, and features that provide the optimum trade-off between cost and program success. 
Custom Services may be used both for space flight mission critical applications and for general administrative support requirements possessing unique attributes.
International Data

International Data consist of custom telecommunication and networking services that are specifically designed to support NASA's international partners. (E.g.: Russian Services)
NASA’s affiliation with other National Space Agencies and international contractor locations fosters cooperative efforts between NASA and the international space community. NASA’s goal to enhance international communication and resource sharing continues to deliver unprecedented technology and enhanced information systems capabilities worldwide. NISN’s International Interagency Telecommunications (IIT) function sponsors evolutionary concepts and ideals designed to improve service and performance for the international space community as a whole, while enhancing the flexibility, reliability, and expandability of the NISN network. Studies conducted by a team of government and contractor personnel were used to determine the feasibility and merit including new international space programs and the International Partner agencies within the NISN sphere of operation. As cutting-edge technology continues to advance, NISN’s IIT programmatic vision for the future provides increased network capabilities, including a significant increase in advanced technology testing, to aid in the development of more advanced support and lower costs to the users. 
Routed Data

Routed Data provides the packaging and transmission for real-time, mission-critical, standard, and premium data services.

Real-Time Critical
Real-time Critical Service provides a real-time critical level of data networking connectivity with emphasis on meeting real-time telemetry transport using the Internet Protocol suite. Real- time Critical IP (RCIP) service is primarily differentiated from Mission Critical IP (MCIP) service in that it is engineered with a high level of redundancy to achieve the added level of availability. This service employs the same security and connectivity features and limitations as the Mission Critical service.
Mission Critical
Mission Critical Service provides a mission critical level of data networking connectivity using the IP suite with controlled access and security measures. MCIP service is differentiated from Standard IP (SIP) service in that it is engineered as a closed system to support space flight mission critical telemetry and data flows. All systems and facilities connected to the MCIP service shall meet the specified IT security level. Access to and from the general Internet and other NASA IP services is extremely limited and provided on a strictly managed "by exception" basis. 

MCIP service is most appropriate for critical space flight mission support data and telemetry flows that require (1) an extremely high level of availability for mission success and (2) no general Internet access..
Premium
Premium Service provides a premium level of data networking connectivity using the IP suite. Premium IP (PIP) service is differentiated from SIP service in that it provides a higher performance level, higher priority for problem resolution, and is not directly connected to the general Internet. PIP connectivity to the general Internet is through a controlled gateway and is implemented on an exception basis only. 

PIP service is most appropriate for internal Agency networking requirements where the Agency's operations should be isolated from the general Internet.
Standard
Standard Service provides for basic data networking connectivity using the IP suite. SIP service is the commodity Internet service that provides the Agency’s link to the Internet in general. It provides basic universal Internet connectivity with minimal performance guarantees or restrictions on acceptable use. 

SIP service is open to the public to enable access to publicly available NASA information sources such as World Wide Web services.
Network Services

Network Services provide connectivity between housed and hosted data center components using approved communications schemes.
Service Owner is Betsy Edwards; 

202-358-4639;

betsy.edwards@nasa.gov 
Cable Plant

Cable Plant services provide operation, maintenance, and sustaining engineering of the copper and fiber optic cable plant, including cable management and support for end-to-end configuration/validation tests to meet operational and institutional requirements at NASA occupied facilities.
IP Address Management
IP Address Management provides management of IP addresses, host names, and Mac addresses on the NASA network.
IP Address Management Options include:
· Domain Name Services provides hierarchical distributed database used for locating computer hosts on the Internet and private Transmission Control Protocol/Internet Protocol (TCP/IP) networks by resolving domain names to IP addresses and vice versa.
· Dynamic Host Configuration Protocol (DHCP) is a protocol used by networked devices (clients) to obtain the parameters necessary for operation in an Internet Protocol network. This protocol reduces system administration workload, allowing devices to be added to the network with little or no manual configurations.
Remote Access Services

Remote Access Services provide accessibility from remote locations to NASA's networks using VPN and/or NASA's RSA infrastructure.
Service Owner is Jerry Davis;

202-358-1401;

jerry.l.davis@nasa.gov 
Shared Services

Shared Services provides multi-user access to network devices such as on-line storage and printers.

Print Services
Print Services are hardware and support for network printers. Includes additional print queue, color printers, Plotters, etc.

Shared Network Drives
Shared Network Drives are Shared Drives (X Drive), Workgroup sharing, File shares, etc.
Voice Services

Voice Services are services specific to transmitting voice communication. 

Service Owner is Betsy Edwards; 

202-358-4639;

betsy.edwards@nasa.gov 

Calling Cards

Calling Cards are services that include cards that may be used on both domestic and international travel, and the per-minute rates are very low. Most NASA centers have a calling card administrator and users can request a card when appropriate. This may be discontinued in the future.

Emergency Warning Systems
Emergency Warning Systems provide the infrastructure to alert employees of impending emergencies, such as, fire, weather, geological, industrial, radiological, medical, warfare or acts of terrorism. Service offered individually at each Center. No Service Owner identified.

Mission Voice Services

Mission Voice Services provides specialized communications services to support human space flight missions.

Mission Voice Service encompasses a wide range of services and service complexity. At its simplest, it can be a dedicated point-to-point "shout down" circuit with no signaling. However, the majority of Dedicated Voice services consists of a system of highly reliable, dedicated voice circuits working in conjunction with a switching and conferencing system to create voice loops. These voice loops interconnect the different voice distribution systems that support the diverse mission control centers within the Agency. 
Public Address Systems
Public Address Systems or "PA" system is an electronic amplification system with a mixer, amplifier and loudspeakers, and are used to distribute sound to the general public around a building.
Service offered individually at each Center. No Service Owner identified.

Radio Network Services

Radio Network Services provides the infrastructure supporting the radio network.
Switched Voice Services

Switched Voice Services provide NASA's long distance telecommunications service.  Service includes Voice Mail Services.

Telephone Services

Telephone Services provides the infrastructures for analog communications services and provides desktop analog voice hardware, such as, single line phones, multiple line phones, conference room phones, and secure phones.
Voice over IP Services (VoIP)

Voice over IP Services (VoIP) provide telephony signals as audio over IP. Service includes Voice Mail Services.

Video Services

Video Services are specific to digital images and the transport of digital images, including video surveillance. 
Service Owner is Betsy Edwards; 

202-358-4639;

betsy.edwards@nasa.gov 

Mission Video Services

Mission Video Services provides specialized video communications services to support human space flight missions.
Television Services

Television Services provide television support to programs, special events, V.I.P. visits, and media support.
Video over IP Services (ViIP)

Video over IP Services (ViIP) provide streaming digital video over IP.

Video Production Services

Video Production Services provides complete “script-to-screen” video production in a variety of computer formats.
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Figure 8: End User Services

End User Services

End user Services provide end users with voice, video, data devices, and tools to enable them in the performance of their jobs. 
Service Owner is Mike Hecker; 

202-358-1540;

michael.hecker-1@nasa.gov 
End User Management and Operations

End User Management and Operations is the aggregation of management and operations across all end user service areas.
Options of this service include:
· End User Asset Management is the management of end user Assets that enable the delivery of services for a stakeholder community.

· End User Availability Management provides visibility into all end user services to manage the access to applications and data.

· End User Capacity Management optimizes the performance and efficiency of end user services to meet current needs and estimate their future utilization based on emerging requirements.

· End User Configuration Management manages the changes to services and their components within the end user environment.

· End User Contingency Planning provides for the development and management of backup, disaster recovery, emergency preparedness, and continuity of operations functions within the end user environment.

· End User Security Management Services implement and monitor appropriate security controls for end users and data at rest.

· End User Service Desk Management Services provide triage tracking and resolution of issues across end user service functions.

End User Service Level Management is the monitoring and management of quality of service against key performance indicators.
Handheld / Mobile

Handheld/Mobile provides end users with mobile computing devices, multifunctional devices and tools.  This service includes custom devices provided to international partners (E.g.: Russian Services).
Service Facilitator is Tony Facca; 

216-433-8318; 

anthony.a.facca@nasa.gov 

Hardware Accessories

Hardware Accessories include End user hardware accessories, such as, Cables, Cameras, monitors, etc.

Software Accessories

Software Accessories are additional software. Includes Tier 1 and Tier 3 software.

Hardware Disposal

Hardware Disposal consists of discarding old/obsolete equipment, including clearing data from electronic media.
Service Owner is Jerry Davis;

202-358-1401;

jerry.l.davis@nasa.gov 
Pager Services

Pager Services provide end user paging devices. 

Personal Computing Services

Personal Computing Services provide General Purpose, General Purpose Plus, Science and Engineering, Specialized, and Loaner Services for Desktop computers, laptop computers, and tablet computers. This service includes custom devices provided to international partners (E.g.: Russian Services).
Service Facilitator is Tony Facca; 

216-433-8318; 

anthony.a.facca@nasa.gov 

General Purpose Office Automation

General Purpose is a standard Load for Desktop/Laptop/Tablet. A standard interoperability software and network solution for office automation and desktop productivity enhancement needs.
Scientific and Engineering

Science and Engineering provides desktop services for a wide range of entry level scientific and engineering (S&E) service needs. Typically met by a high end PC/Mac desktops or portables or entry level UNIX platforms.
Agency Specialized

Specialized desktops for highly specialized fields. Includes newest technologies.

Options of Agency Specialized Personal Computing Services include:

· Flight Mission

· Identify Management Specific

· Facility Access Management

· Device Loaner Services

· Development Test Laboratory

· Special Events Support

Voice Services

Voice Services provide single purpose hardware and software necessary to support end user voice communications. This service includes custom devices provided to international partners (E.g.: Russian Services).
Service Facilitator is Tony Facca;

216-433-8318; 

anthony.a.facca@nasa.gov 

Cellular Services

Cellular Services include cellular phones.

Excludes: Blackberries, Treo, Palm, etc.

Desktop VoIP Services

Desktop VoIP Services provide desktop voice hardware for VoIP phones.
Radio Services

Radio Services provide Short Range Radio, Long Range Radio, and 2 Way Radio Transceivers.

Service offered individually at each Center. No Service Owner identified.
Voice Mail Service

Voice Mail Services manage telephone messages for a large group of people, answer many phones at the same time, store incoming voice messages in personalized mailboxes associated with the user’s phone number, enable users to forward received messages to another voice mailbox, send messages to one or more other user voice mailboxes, add a voice introduction to a forwarded message, store voice messages for future delivery, make calls to a telephone or paging service to notify the user a message has arrived in his mailbox, transfer callers to another phone number for personal assistance, and play different message greetings to different callers.
Figure 9: Business Management Services
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Business Management consists of services being provided by applications enabling the management of business functions and organizational activities to maintain continuity across the business and the management of enterprise planning.
Service Facilitator is Sandra Smalley; 

202-358-4731;

ssmalley@nasa.gov 
Asset / Supply Chain Management

Asset / Supply Chain Management consists of capabilities that plan, schedule and control a supply chain and the sequence of organizations and functions to mine, make or assemble materials and products from manufacturer to wholesaler to retailer to consumer and support the acquisition, oversight and tracking of an organization's assets.
Aircraft Management

Aircraft Management is managing the NASA aircraft programs that include the acquisition, utilization, operations, safety, airworthiness, quality assurance, modification, control, and disposition of all NASA aircraft. 

Asset Cataloging / Identification

Asset Cataloging / Identification supports the listing and specification of available assets.

Asset Transfer, Allocation, and Maintenance

Asset Transfer, Allocation, and Maintenance supports the movement, assignment, and replacement of assets.

Catalog Management

Catalog Management supports the listing of available products or services that an organization offers.

Environmental Management

Environmental Management is managing the Agency environmental programs that include both programmatic and institutional requirements to advance environmental stewardship and sustainability, and to develop and disseminate environmental and energy policies for environmental planning, compliance, restoration, pollution prevention, energy and water conservation, natural, cultural, and historic resource preservation, and management of the Environmental Compliance and Restoration (ECR) program resources.

Facilities Management

Facilities Management supports the construction, management and maintenance of facilities for an organization.

This service includes facility design and construction, facility maintenance and repair, utilities systems and supplies, operations, utilization and real estate acquisition and disposal management, and management of the Construction of Facilities (CoF) resources.  

Inventory Management

Inventory Management provides for the balancing of customer service levels with inventory investment.

Invoice / Requisition Tracking and Approval

Invoice / Requisition Tracking and Approval supports the identification of where a shipment or delivery is within the business cycle.

Logistics and Transportation

Logistics and Transportation provides for efficient freight and traffic management. This service includes contractor and Government-held property, transportation policy for NASA industrial relations, and oversight of NASA’s Employee Exchange Programs. 

Ordering / Purchasing

Ordering / Purchasing allows the placement of requests for a product.

Procurement

Procurement supports the ordering and purchasing of products and services.

Property / Asset Management

Property / Asset Management supports the identification, planning and allocation of an organization's physical capital and resources. 

Returns Management

Returns Management collects, analyzes and resolves product returns or service cancellations.

Sourcing Management

Sourcing Management supports the supply of goods or services as well as the tracking and analysis of costs for these goods.

Storefront / Shopping Cart

Storefront / Shopping Cart supports the online equivalent of the supermarket cart, where orders and merchandise are placed.

Warehouse Management

Warehouse Management provides for the storage and movement of materials within a warehouse, including these processes: material receipt, order picking, packaging, labeling and shipping.
Business Intelligence
Business Intelligence provides information pertaining to the history, current status or future projections of an organization.
Demand Forecasting

Demand Forecasting facilitates the prediction of sufficient production to meet an organization's sales of a product or service.

Balanced Scorecard

Balanced Scorecard supports the listing and analyzing of both positive and negative impacts associated with a decision.

Decision Support and Planning

Decision Support and Planning includes the analysis of information and predicting the impact of decisions before they are made.
Finance and Budget
Finance and Budget provides budget guidance and input into the Planning, Programming, Budgeting and Execution (PPBE) process that supports the organization’s goals, objectives, performance metrics, budget, and alignment of goals with overall Agency objectives.  

Service Owner is Ronald R. Spoehel; 

202-358-0978; 

ronald.spoehel@nasa.gov
Activity-Based Management

Activity-Based Management supports a defined, specific set of finance-related tasks for a given objective.

Billing and Accounting

Billing and Accounting supports the charging, collection and reporting of an organization's accounts.

Credit / Charge

Credit / Charge supports the use of credit cards or electronic funds transfers for payment and collection of products or services.

Currency Translation

Currency Translation supports the calculations and difference between multiple mediums of exchange.

Debt Collection

Debt Collection supports the process of accounts receivable.

Expense Management

Expense Management supports the management and reimbursement of costs paid by employees or an organization.

Internal Controls

Internal Controls support the methods and procedures used by the organization to safeguard its assets, produce accurate accounting data and reports, contribute to efficient operations, and encourage staff to adhere to management policies and mission requirements.

Payment / Settlement

Payment / Settlement supports the process of accounts payable.

Payroll

Payroll involves the administration and determination of employees compensation.

Revenue Management

Revenue Management supports the allocation and re-investment of earned net credit or capital within an organization.
Human Capital Management

Human Capital Management is responsible for developing and aligning NASA workforce strategies, programs, policies, and processes with the Agency’s mission, strategic goals, and desired performance outcomes. The Office of Human Capital Management (OHCM) establishes Agency-wide workforce management policies; defines strategies and architectures; defines program objectives and top-level requirements; ensures statutory and regulatory compliance; ensures consistency across the Agency, as appropriate; and monitors program performance. OHCM represents the Agency’s interests in intergovernmental and other groups established to address workforce issues.

Service Owner is Toni Dawsey; 

202-358-0520; 

toni.dawsey-1@nasa.gov
Awards Management

Awards Management supports the recognition of achievement among employees of an organization.

Benefit Management

Benefit Management supports the enrollment and participation in an organization's compensation and benefits programs.

Career Development

Career Development supports the monitoring of performance as well as the professional growth, advancement, and retention of an organization's employees.

Contingent Workforce Management

Contingent Workforce Management supports the continuity of operations for an organization's business through the identification of alternative organization personnel.

Education / Training

Education / Training supports the active building of employee competencies, to include the range of training from professional development to general awareness training.
End User Training

End user Training provides basic training services for users of NASA's end user devices, tools, and policies. 
Service Facilitator is Tony Facca; 
216-433-8318;
anthony.a.facca@nasa.gov
IT Security Training

IT Security Training provides basic IT security training services for users of NASA's end user devices, tools, and policies.
Service Owner is Jerry Davis;

202-358-1401;
jerry.l.davis@nasa.gov
Project Management Training

Project Management Training promotes individual and team excellence in program/project management and engineering through the application of learning strategies, methods, models, and tools. It supports individual practitioners as well as NASA project and program teams.

Example: Academy of Program / Project and Engineering Leadership (APPEL)
Health and Safety

Health and Safety supports the security and physical well-being of an organization's employees.

Personnel Administration

Personnel Administration supports the matching between an organization’s employees and potential opportunities as well as the modification, addition and general upkeep of an organization’s employee-specific information.

Recruiting

Recruiting supports the identification and hiring of employees for an organization.

Resource Planning and Allocation

Resource Planning and Allocation supports the determination of strategic direction, the identification and establishment of programs and processes, and the allocation of resources (capital and labor) among those programs and processes.

Resume Management
Resume Management supports the maintenance and administration of one's professional or work experience and qualifications.

Retirement Management
Retirement Management supports the payment of benefits to retirees.

Safety and Mission Assurance
Safety and Mission Assurance assures the safety and enhances the success of all NASA activities through the development, implementation, and oversight of Agencywide safety, reliability, maintainability, and quality assurance (SRM&QA) policies and procedures.
-Establishing and assuring compliance with NASA safety and mission assurance (SMA) strategies, policies, and standards.
-Fostering early integration and life-cycle implementation of safety, reliability, maintainability, and quality assurance (SRM&QA) into NASA's programs and operations.
-Improving methodologies for risk identification and assessment, and providing recommendations for risk mitigation and acceptance.
-Performing independent safety and mission assurance (SMA) assessments and process verification reviews
-Providing analysis and recommendations for critical Agency safety decisions.
-Sponsoring the innovation and rapid transfer of SRM&QA technologies, processes, and techniques to improve safety and reliability and reduce the cost of mission success.
Skills Management
Skills Management supports the proficiency of employees in the delivery of an organization's products or services.

Team / Org. Management
Team / Org. Management supports the hierarchy structure and identification of employees within the various sub-groups of an organization.

Time Reporting

Time Reporting supports the submission, approval and adjustment of an employee's hours.

Travel Management

Travel Management supports the transit and mobility of an organization's employees for business purposes.

Workforce Acquisition / Optimization

Workforce Acquisition / Optimization supports the hiring and re-structuring of employees and their roles within an organization.

Workforce Directory / Locator

Workforce Directory / Locator supports the listing of employees and their whereabouts.
Investment Management

Investment Management supports the management of financial assets and capital of an organization.
Performance Management

Performance Management measures the effectiveness of an organization's financial assets and capital.

Portfolio Management

Portfolio Management supports the administration of a group of investments held by an organization.

Strategic Planning

Strategic Planning supports the determination of long-term goals and the identification of the best approach for achieving those goals.

Process Automation

Process Automation Services support the automation of process and management activities to assist in effectively managing the business. The Process Automation Services domain represents those services and capabilities serving to automate and facilitate the processes associated with tracking, monitoring, and maintaining liaison throughout the business cycle of an organization.
Case Management

Case Management supports the life cycle of a particular claim or investigation within an organization to include creating, routing, tracing, assignment and closing of a case as well as collaboration among case handlers.

Conflict Resolution

Conflict Resolution supports the conclusion of contention or differences within the business cycle.

Inbound Correspondence Management

Inbound Correspondence Management supports externally initiated communication between an organization and its stakeholders.

Process Tracking

Process Tracking allows the monitoring of activities within the business cycle.

Process Tracking systems support complex processing of data that can be orchestrated or described in a simple, visual form. Work can be automatically routed to appropriate persons and processed to cater to an individual's share of the task.

Action Tracking, as an aspect of task or project management systems, allows the tasks assigned to an individual to be categorized, prioritized, and monitored from the inception of the task to its completion. Some systems also provide web interfaces and send notifications to users when important milestones are met or if deadlines are approaching.  

Issue Tracking systems, also known as trouble ticket systems, maintain lists of issues with corresponding systems as reported by users of those systems. A ticket is a record contained within an issue tracking system that contains a description of the problem as well as information as to the status and history of the solution. 
Outbound Correspondence Management

Outbound Correspondence Management supports internally initiated communication between an organization and its stakeholders.

Reporting

Reporting organizes data into useful information.
Ad hoc

Ad hoc supports the use of dynamic reports on an as needed basis.

OLAP

OLAP supports the analysis of information that has been summarized into multidimensional views and hierarchies.

Standardized / Canned

Standardized / Canned supports the use of pre-conceived or pre-written reports.
Figure 10: IT Business Support Services
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IT Business Support Services

IT Business Support Services are services that augment the development of custom software applications, the operations of applications in the NASA environment, application strategy and planning, and business process support. These services crosscut IT Business applications and some IT Infrastructure applications.
Application Strategy & Planning

Application Strategy & Planning includes maintaining technology and application roadmaps that address NASA's short and long term enterprise application needs, providing input and direction for business case analyses in support of new enterprise application service initiatives, establishing a point of view on technology optimization strategies, evaluating service initiatives within the broader enterprise architecture context, and providing an enterprise perspective on information technology as it relates to NASA's enterprise application portfolios.
Application Implementation Services

Application Implementation Services consist of all the processes and functions required to design, build, develop, document, test and deploy enterprise application components, enhancements, capabilities, and solutions.
Application Operations Services
Application Operations Services comprises all sustaining support services required to make enterprise applications available, operational, up-to-date, and relevant for user constituencies and stakeholders. Operations Services include resolution of all incidents and events, periodic processing, routine maintenance, minor enhancements, release planning and management, and all other recurring operational activities.
Applications Maintenance

Applications Maintenance supports the maintenance of applications across the enterprise.

Applications Enhancement

Applications Enhancement supports the enhancements and modifications of applications across the enterprise.
Business Process Support

Business Process support includes strategic oversight and management of agency business process design, concept development through the use of business processes, implementation of business related policy and regulatory decisions, and customer relationship management and business process ownership.
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Figure 11: Project Management
Project Management

Project Management consists of services being provided by applications which enable the planning, organizing, and managing of resources to bring about the successful completion of specific project goals and objectives.

Service Facilitator(s) are Sandra Smalley; 

202-358-4731;

ssmalley@nasa.gov 

Amber Sutton; 

202-358-1339; 

Amber.sutton@nasa.gov 
Business Rule Management

Business Rule Management supports the enterprise processes that support an organization and its policies.

Change Management

Change Management controls the process for updates or modifications to the existing documents, software or business processes of an organization.
Configuration Management

Configuration Management focuses on establishing and maintaining consistency of a projects performance and its functional and physical attributes with its requirements, design, and operational information throughout its life.
Cost Estimations

Cost Estimations are required to plan and budget the project efficiently. Numerous estimates are often prepared sequentially for a given project as the project matures, and the level of information and detail available to the estimator increases.
Governance / Policy Management

Governance / Policy Management provides strategic project and procurement management policy.
Performance Analysis Services

Performance Analysis Services is the investigation of a program's behavior using information gathered as the program or project runs.
Earned Value Management (EVM)

Earned Value Management (EVM) is a program management technique that integrates technical performance requirements, resource planning, with schedules, while taking risk into consideration. The major objectives of applying earned value to a contract are to encourage contractors to use effective internal technical, cost and schedule management control systems, and to permit the customer to rely on timely data produced by those systems for better management insight. This data is in turn used for determining product- oriented contract status, and projecting future performance based on trends to date. In addition, EVM allows better and more effective management decision making to minimize adverse impacts to the project.
Program / Project Scheduling

Program / Project Scheduling supports the creation, tracking, and management of a project's terminal elements with intended start and finish dates.
Quality Management

Quality Management provides leadership in promoting and  ensuring the safety, innovation, and quality of all NASA programs; and improving the practice of engineering in NASA programs.
The Headquarters (HQ) QMS is a process-based management system that controls the quality of HQ customer products and mission requirements while implementing the HQ quality policy (which is also NASA's policy).
Requirements Management

Requirements Management is management of the requirements of a project and the identification of inconsistencies between those requirements and the project's plans and work products.
Resource Management

Resource Management supports the efficient and effective deployment of an organization's resources when they are needed. Such resources may include financial resources, inventory, human skills, production resources, or information technology (IT).
Risk Management

Risk Management supports the identification and probabilities or chances of hazards as they relate to a task, decision or long-term goal; includes risk assessment and risk mitigation.
Risk Management is critical to mission success. The implementation of a thorough, disciplined risk management approach is now required of all NASA programs and projects. Although formal risk management is essential, the Agency encourages program managers to tailor the risk management approach so that it fits the unique needs of the program.
Workflow Management

Workflow Management is a system by which the complex processing of data can be orchestrated or described in a simple, visual form. Work can be automatically routed to appropriate persons and processed to cater to an individual's share of the task.
· Action Tracking, as an aspect of task or project management systems, allows the tasks assigned to an individual to be categorized, prioritized, and monitored from the inception of the task to its completion. Some systems also provide web interfaces and send notifications to users when important milestones are met or if deadlines are approaching.  

· Issue Tracking systems, also known as trouble ticket systems, maintain lists of issues with  corresponding systems as reported by users of those systems. A ticket is a record contained within an issue tracking system that contains a description of the problem as well as information as to the status and history of the solution.
· Electronic Signatures are the digital equivalent of handwritten signatures and are easily-transportable, time stamped indications that an authenticated individual has written or approved the content of a document up to the point in time that the signature was affixed.
Figure 12: Science and Engineering
Science and Engineering

Science & Engineering consists of services being provided by applications which enable the use of scientific knowledge and the utilization of natural laws and physical resources in order to design and implement materials, structures, machines, devices, systems, and processes that realize a desired objective and meet specified criteria.
Analysis and Statistics Services

Analysis and Statistics Services examine business issues, problems and their solutions.

Forensics Services

Forensic Services support the analysis of physical elements using science and technology for investigative and legal purposes.
Mathematical Services

Mathematical Services support the formulation and mathematical analysis of probabilistic models for random phenomena and the development and investigation of methods and principles for statistical inference.
Structural / Thermal Services

Structural / Thermal Services support the use of data flow and data modeling diagrams for applying systematic analysis of data.
Radiological Services

Radiological Services support the use of radiation and x-ray technologies for analysis and scientific examination.
Knowledge Discovery Services

Knowledge Discovery Services facilitate the identification of useful information from data.

Data Mining Services

Data Mining Services provide for the efficient discovery of non-obvious, valuable patterns and relationships within a large collection of data.

Modeling and Simulation Services

Modeling and Simulation is a discipline for developing a level of understanding of the interaction of the parts of a system, and of the system as a whole.  Involves creating a computer replica of a product, situation or organization, then analyzing the interaction and impact of its parts.

Product Data Management Services

Product Data Management Services are information generated about a product during its design, manufacture, use, maintenance, and disposal is used for many purposes during that life cycle. The use may involve many computer systems, including some that may be located in different organizations. In order to support such uses, organizations need to be able to represent their product information in a common computer- interpretable form that is required to remain complete and consistent when exchanged among different computer systems.
Product Lifecycle Management Services

Product Lifecycle Management Services is a process of managing the entire lifecycle of a product from its conception, through design and manufacture, to service and disposal.

Technical Library

Technical Library provides high- quality information services to engineers, scientists, managers and other personnel in support of NASA's missions, programs, and projects.
Visualization Services

Visualization Services support the conversion of data into graphical or picture form.

Computer Aided Design (CAD)

Computer Aided Design (CAD) is the use of computer technology to aid in the design and especially the drafting of a part or product. 

Computer Aided Engineering (CAE)

Computer-aided engineering (CAE) is the use of information technology for supporting engineers in tasks such as analysis, simulation, design, manufacture, planning, diagnosis and repair.

Computer Aided Manufacturing (CAM)

Computer-aided manufacturing (CAM) is the use of computer-based software tools that assist engineers and machinists in manufacturing or prototyping product components.

Graphic / Charting Services

Graphic / Charting Services support the presentation of information in the form of diagrams or tables.

Imagery Services

Imagery Services support the creation of film or electronic images from pictures or paper forms.

Mapping / Geospatial / Elevation / GPS Services

Mapping / Geospatial / Elevation / GPS Services provide for the representation of position information through the use of attributes such as elevation, latitude, and longitude coordinates.

Multimedia Services

Multimedia Services support the representation of information in more than one form to include text, audio, graphics, animated graphics and full motion video.
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