
Request for Information for Sources of 

Service/Server Mechanism(s) for Imagery and Other Geospatial Data
INTRODUCTION

The United States Geological Survey (USGS), U.S. Department of Interior is developing its requirements for Service/Server Mechanism(s) providing rapid loading and dissemination of geospatial data including imagery and gridded data, and metadata.  The purpose of this Request for Information (RFI) is to gather information on technologies and solutions that are the most efficient, offer the highest performance and scalability, and maximize the return on investments for Mechanism(s) in support of Emergency Operations activities and The National Map.  The USGS also seeks to assess the feasibility of assembling such Mechanism(s) and identify potential sources of available technologies in the event of a future procurement.  Respondents are encouraged to provide information about alternatives that can help the USGS better define its requirements and potentially obtain a technology solution that meets its needs. 

In the mid 1990s, the USGS developed leading edge services including Open Geospatial Consortium (OGC) Web Mapping Services (WMS), user defined clip and ship, and other capabilities into a mechanism known as the Seamless Server.  The USGS has continued to add to the volume of data held by the Seamless Server (approx. 150TB at present and expected to grow to 250+TB within next 3 years), while concurrently expanding the capacity of that system to manage the dissemination of very large volumes of imagery and elevation data.  Many additional systems containing vector and feature data sets have also been added, but these constitute a smaller volume and have not presented the scaling challenges of the raster (coverage) data sets, particularly high-resolution imagery.  The USGS has in place distributed database architecture with data and systems dispersed at several locations.  The USGS recognizes that the current architecture may not optimize cost, user accessibility and performance.  Dissemination services for these large volumes of raster and gridded geospatial data are presently being provided. However, performance, scalability, and cost are significant issues for these services in relation to very large data sets, leading USGS to seek information for alternative solutions for providing these services.
Among the systems being considered for re-hosting on the subject Mechanism(s) are:
· The National Map



nationalmap.gov
· Geospatial One-Stop


geodata.gov
· The National Atlas


nationalatlas.gov
· The National Hydrography Dataset
nhd.usgs.gov
· Geographic Names Information System
geonames.usgs.gov/domestic/index.html
Customer feedback reveals the current systems are slow and difficult to navigate.  Overarching solutions should seek to integrate systems’ architectures where possible and propose Mechanisms to speed up viewing and downloading data and navigating between dispersed systems.  Reuse of any components of the current systems is desirable if cost-effective.
PURPOSE OF REQUEST FOR INFORMATION

The USGS is now seeking information on industry capabilities, products, services and potential sources for components that might comprise Service/Server Mechanism(s) for the Rapid Loading and Dissemination (RL&D) of Vector data, Imagery and Gridded data and associated Metadata.  Rapid loading during emergency operations requires ingesting new imagery from aerial and satellite sources within hours (and less than one day) of its acquisition.  Dissemination capabilities are needed to support multiple accessors simultaneously and in large numbers (hundreds to thousands of simultaneous accessors).  Data volume at present for all data would be on the order of several hundred Terabytes (TBs) and be expected to grow to several (perhaps 6) Petabytes (PBs) within a few years.  The storage components, as well as the ingestion and dissemination components, will need to provide redundancy (including fail-over and back-up) and load-balancing capabilities. 

The Mechanism may be part of a possible Service Oriented Architecture (SOA): one or more loosely coupled software services or as an independent service within a network employed to support the rapid load and dissemination requirements. Do not respond or include information on proprietary products and/or services which preclude public distribution of the data.  In addition, if the proposal for dissemination is a web-based solution, then it must require comply with DOI Target Solution Architecture documents (http://www.doi.gov/ocio/architecture/fea.htm#trm), J2EE or .NET Reference Architecture documents and Technical Reference Model 3.x or above.
The USGS is initially focused on the availability and delivery of raster image data as defined in ISO/TR 19121, Imagery and Gridded Data.  The Department of Homeland Security has shown a high level of interest in a partnership with the USGS to jointly provide geospatial products and services, with particular focus on acquisition and dissemination of large volumes of digital imagery in support of the homeland security mission in general and specifically in support of emergency preparedness, response and recovery.  While the initial focus is on raster and gridded data to support the primary requirement of emergency operations, the USGS does not want to unnecessarily set architectural barriers or limitations upon the possible extension of the Mechanism to provide/accommodate/support all types of geospatial data: raster, gridded, vector, and feature data, and associated metadata.  Technologies and capabilities that offer flexible expansibility/extensibility in their application are preferable.  
DESCRIPTION OF INFORMATION REQUESTED/CAPABILITY STATEMENT 

All vendors with appropriate products, services, approaches or other components relating to the requirements set forth in the Potential Requirements Section below are invited to submit a Capability Statement, other related descriptive (non-marketing) information,  and contact information.  The Capability Statement should discuss the product’s and/or service’s capabilities against the potential requirements, the product’s and/or service’s system requirements, the product’s and/or service’s integration specification (if available), and any other specific and pertinent information that would enhance the USGS’s understanding of the information submitted.  

Vendors with a GSA schedule should provide the contract number of that schedule.  

Respondents should also address the Requirements Questionnaire below in view of the Potential Requirements Section which follows it.  It is fully recognized that not all requirements (which are not completely formulated nor precisely stated at present) for the Service/Server Mechanism(s) envisioned may be met by a single system or may be most efficiently met with components which interoperate in a services oriented architecture. Please indicate in your response which capabilities can be provided via commercial off-the-shelf software, hardware, and telecommunications products or services (such as a commercial data warehouse) versus custom developed solutions.  For requirements that are met by commercial off-the-shelf products, please also include the product name, release number and release date of the software. In addition, if the proposal for dissemination is a web-based solution, then it must comply with DOI Target Solution Architecture documents (http://www.doi.gov/ocio/architecture/fea.htm#trm), J2EE or .NET Reference Architecture documents and Technical Reference Model 3.x or above.

DISCLAIMER:

THE RFI IS ISSUED SOLELY FOR INFORMATION AND PLANNING PURPOSES AND DOES NOT CONSTITUTE A SOLICITATION.  IN ACCORDANCE WITH FEDERAL ACQUISITION REGULATION (FAR) 15.201(e), RESPONSES TO THIS NOTICE ARE NOT OFFERS AND CANNOT BE ACCEPTED BY THE GOVERNMENT TO FORM A BINDING CONTRACT.  
RESPONDENTS ARE SOLELY RESPONSIBLE FOR ALL EXPENSES ASSOCIATED WITH RESPONDING TO THIS RFI.  
RESPONDENTS NEEDING CONFIDENTIAL TREATMENT FOR ANY PROPRIETARY INFORMATION THEY FURNISH MUST COMPLY WITH THE USGS's CONFIDENTIAL TREATMENT REGULATIONS, 17 C.F.R. 200.83 (CONFIDENTIAL TREATMENT PROCEDURES UNDER THE FREEDOM OF INFORMATION ACT).  RESPONSES TO THIS RFI WILL NOT BE RETURNED.  RESPONDENTS WILL NOT BE NOTIFIED OF THE RESULT OF THE REVIEW.

RFI QUESTIONNAIRE

Section 1: Respondent Information

Please provide the following information about your organization. 

1. Responding Organization Name:

2. Vendor/Interested Party Information: 
a. Type of Organization (e.g. Federal agency, non-profit, state, private – including whether small or large business or other classification)

b. User organization from experience coordinating the use of geographic information or optimizing related spatial data activities 
c. Vendor or consultant from experience providing products or services to help other organizations coordinate the use of geographic information or optimize related spatial data activities 
d. Office addresses and phone numbers (home office and/or satellite offices)

e. Electronic mail and/or world wide web addresses 

f. FAX number

g. Contact person(s) and related information.
Section 2: Specific Questions to Address
1. What products, services, approaches, and other components are available for the envisioned Mechanism(s) to include at a minimum, but not restricted to, the following: 
a. type, performance and capability of components for data ingestion; 
b. type, performance and capability of components for storing and retrieving the indicated volumes and types of data; 

c. type, performance and capability of components for disseminating the indicated volumes and types of data; 
d. description of associated or related approaches to assembling the described mechanism; 
e. scalability of the proposed Mechanism to accommodate future growth in data volumes;
2. What would be the approximate costs and resources required, both one-time and recurring, for the envisioned Mechanism(s)? (i.e., Vendor shall provide estimates of operations and maintenance service costs and total-cost-of-ownership, including full life-cycle costs estimate.)

3. Additional Questions

a. What Open GIS Consortium Specifications (OpenGIS) does your product, service or approach support?

b. How many simultaneous users might be supported by such a Service/Server Mechanism(s)?
c. What amount of geospatial data could be accommodated by Mechanism(s) of this scale, and what might be their scalability? Is your solution based on all geospatial data, raster and vector or one or the other?
d. What is the anticipated life expectancy of your technologies and what migration opportunities are available for future technology upgrades?

e. What are the architectural limits or impediments to expanding the types of data supported by your solution?

f. What image and geospatial information processing capabilities and tools does/should the product or service have? 
g. What contracting vehicle(s) or types would be suitable for an undertaking like this?

h. What other pertinent information do you think is relevant to consider for an undertaking of this scale? 
POTENTIAL REQUIREMENTS 
Note:  Numerous potential requirements have been identified and most are listed here.  It is to be expected that these requirements will be both refined and augmented in our formulation of an approach for assembling the needed Mechanism(s) in the future.  Also, they would certainly be thoroughly considered and precisely stated in the event of a future procurement.
1. Highest Level Requirements:

a. Reliability: Approaching 100% persistent (i.e. near 24/7/365 availability), including mirroring, load-balancing, and replication capabilities and services if available.
b. Performance: 

i. Accommodate thousands of concurrent users

ii. Rapid extract, transform and load Terabytes of data
iii. Rapid response,  including "clip and ship" capabilities 
c. Ability to quickly ingest large and diverse data-sets

d. Need to retain and make available native data for use in geospatial analysis (see 2.b. below)

e. Available to the publicly accessible Internet, and, for certain sensitive/restricted data, to private Intranets 
2. Functional requirements:
f. Data Ingest

i. Ingest and download in practically any datum, projection or format. 
ii. Ingest data from multiple sources including Web Coverage Service (WCS) sources/services
iii. Ingest data any number of bands 
iv. Ingest data with mixed resolutions and formats 
v. Ingesting and making data available should take a minimal amount of time (See Performance Requirements below).

vi. Ability to transform differing source models to your storage model  
g. Visualization 
i. System or software should support basic viewing capabilities and  user-defined data manipulation functions, for example, toggle layers off and on; display multiple map projections, and the ability to re-project

ii. Ability to locate by address, long/lat, Geographic Names Information System (GNIS) name, and metadata. 
iii. Ability to supply various layers by vintage, spatial resolution, spectral properties, and spatial extent, etc. 
iv. Rapid viewing capability over various bandwidths including automatic detection of user bandwidth and appropriately adjusting system response 
v. Ability to support existing USGS and other viewers via WMS services 
vi. Rapid (2 seconds or less) pan and scroll from either original source or transformed imagery 
vii. Support for low-capability devices via WMS 

viii. Support for viewing and selecting temporal coverage(s) for display
h. Dissemination
i. System shall provide OGC  WCS for data distribution 
ii. Support serving to multiple clients using disparate Software (S/W), e.g., ERDAS, ARCGIS, AutoCAD, through standard interfaces such as WMS, WCS
iii. Support multiple dissemination services: e.g. OGC WMS, Web Feature Service (WFS), WCS,  Catalogue Service 

iv. "Clip and ship" capability

v. System needs to accommodate large (See Performance Requirements below) volumes of simultaneous data downloads 
vi. Available to the publicly accessible Internet, and, for certain sensitive/restricted data, to private Intranets
2. Nonfunctional requirements (Usability, Performance, and Maintainability and Support Requirements):
a. Usability and Humanity Requirements:
i. Support large numbers of concurrent users (See Performance Requirements below)
ii. Support large amounts of data (See Performance Requirements below)
iii. Ability to quickly ingest and serve large data-sets 
iv. Intuitively simple to use 

v. Product, system, or service shall be self-documenting/describing via WMS and Web Coverage Service (WCS) interface 
b. Performance requirements:
i. WMS should require minimal time for screen refresh (2 seconds or less) 
ii. 5000 users must be able to view with no impact to simultaneous downloading 
iii. 1000 users must be able to download with no impact to simultaneous viewing (serving data up via WMS and WCS) 
iv. Mean-Time-To-Repair (MTTR) of 2 hours or less  

v. Availability approaching 99% (i.e., essentially 24×7×365))
vi. Reliability  - 100% persistent (with 24/7/365 Availability)
vii. Absolute failover – (e.g., the Geospatial Multi-Agency Coordination Center, GeoMAC, model calls for 24/7 notification to cell phones.) 
viii. Post-Event imagery must be available for viewing/download within 2 hours of loading to disk (e.g., load 0.5+ TB in 2-hour period )
c. Maintainability and Support Requirements:
i. Support massive expansion to support future increases in imagery acquisitions, such as The Imagery For The Nation (IFTN) proposal
ii. Absolute failover (as stated above)
iii. Vendor will deliver system source code and license to allow USGS to maintain/modify system 

iv. System shall support independent upgrades of Hardware (H/W) and S/W components 

v. System shall provide graceful degradation when failures occur 
vi. System shall support maintenance during operations (i.e. does not need to be taken down for maintenance) 
vii. Simple process to load and integrate new data to update repeat coverages (e.g. system automatically addresses creation of new layers, etc.) 
viii. Minimal pre-processing of data required for ingest/encoding (e.g., ideally system detects data and selects internal pre-processing algorithms required) 
ix. System shall adhere to Open Standards
x. System shall not use custom-designed or non-commodity H/W 
xi. System shall be readily scalable for increasing user communities 

3. Data Requirements:
a. Handles multiple data types, vector and raster geospatial data, including metadata. 
b. Handles multiple spatial resolutions 
c. Handles multiple user-defined spectral band combinations 
d. Handles multiple user-defined input/output projections 
e. Provides support for multispectral and hyperspectral datasets 
f. Handles classified or sensitive data within secure sector(s).
g. Support for repeat coverage data sets 
h. Support for metadata display in viewing and in data distribution 
i. System has the capability to automatically import/ingest geospatial data sets currently held by  USGS 

j. Raster or gridded data shall be delivered in various user-specified formats, (such as GeoTIFF, JPEG2000, and IMG, or NITF)

k. Vector data shall be delivered in various user-specified formats (such as CAD, shape files, etc.) 
4. Project Constraints (potential restrictions due to the budget or time):
a. Probable need for Mechanism(s) prior to Calendar Year '08 Hurricane season (June 1, 2008) 
b. There should be no licensing model, caveats, restrictions, etc., which may conflict with USGS policies. 
c. Need accurate estimates of Mechanism(s) costs in order to budget

5. Design constraints (Look and Feel, Operational and Environmental, and Security Requirements):
a. Look and Feel Requirements:
i. Simple to use for Geographic Information System (GIS) and Emergency Response users 
ii. Format of disseminated data should be compatible with  popular software packages without manipulation  
iii. Mechanism(s) should provide data access via WMS to  existing to third-party viewers
iv. Mechanism(s) shall provide simple Graphical User Interface (GUI) to assist testing, troubleshooting, and maintenance 
b. Operational and Environmental Requirements:
i. Mechanism(s) shall support various client environments/operating systems
ii. Mechanism(s) shall provide for failover and load-balancing (see Requirements 3. b. and 3.c. above)
iii. Mechanism(s) has readily scalable system capacity.
iv. Mechanism(s) shall support data mirroring and data backup 
v. Mechanism(s) shall provide for  continuity of operations 

vi. Mechanism shall generate performance metrics 
vii. Mechanism(s) shall accept additional storage capacity from commodity vendors 
c. Security Requirements:
i. Mechanism(s) shall provide rights management services for non-public information, and support sensitive and classified information.  
ii. Mechanism(s) shall support securing data during downloading (i.e., over open communications links) 
iii. Mechanism(s) shall  have the capability to pass-through End-User License Agreements (EULA) as part of download process
iv. Mechanism(s) shall provide different levels of access
6. Project drivers, such as purpose or business-related forces (i.e., Cultural and Political and Legal Requirements):
a. Similar services are currently maintained at several sites, 
b. Compatibility with the DOI Enterprise Architecture and National Geospatial Program (NGP) 5 Year Plan goals 
c. Unique-stakeholder requirements exist 

d. Leveraging technology insertion into current base line systems
e. Any future procurement would be time sensitive in terms of implementation.  
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