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Preface
This document is under Earth Science Data Information System (ESDIS) Project configuration control. Once this document is approved, ESDIS approved changes are handled in accordance with Class I and Class II change control requirements described in the ESDIS Configuration Management Procedures, and changes to this document shall be made by document change notice (DCN) or by complete revision.

Any questions should be addressed to: esdis-esmo-cmo@lists.nasa.gov

Or
ESDIS Configuration Management Office
NASA/GSFC
Code 423
Greenbelt, Md. 20771


Abstract
The purpose of this document is to capture the system requirements for the Land, Atmosphere Near-real-time Capability for Earth Observing System (EOS) (LANCE).  LANCE is composed of distributed near-real-time (NRT) systems that are funded by ESDIS. All LANCE NRT systems distribute higher-level products to users within 3 hours of satellite observation on a best effort basis. This document presents general requirements for all LANCE elements.  Instrument specific requirements are captured in Appendices to this document. 

Requirements specific to each instrument are published in this document as stand-alone Requirements appendices.
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Effective Date: <Date>
[bookmark: _Toc377369037]
vi
Use or disclosure of data contained on this page is subject to the restriction(s) on the title page of this document.
[bookmark: _Toc377728071][bookmark: _Toc276645762]Introduction
[bookmark: _Toc377369038][bookmark: _Toc377728072][bookmark: _Toc276645763]Purpose
The purpose of this document is to capture the system requirements for the LANCE.
[bookmark: _Toc377369039][bookmark: _Toc377728073][bookmark: _Toc276645764]Scope
This document does not include discussion of security requirements as these are covered by pre-existing security plans tracked by the ESDIS Information System Security Official.
[bookmark: _Toc276645765]Change Control
Changes to requirements may be submitted for consideration by the Science System Element (SSE) and ESDIS Configuration Change Board (CCB), under the normal change process at any time. Changes to the main volume of this ICD will need to be reviewed and approved by all SSEs. Changes to an SSE-unique appendix will only need to be reviewed and approved by that SSE.
[bookmark: _Toc276645766][bookmark: _Toc377369040][bookmark: _Toc377728074]Mission Description
NASA’s Earth Observing System Data and Information System (EOSDIS) provides a wealth of data and products supporting scientific research of the atmosphere, oceans, and land. Normally data from these EOS platforms are processed into higher-level “standard” products within 8 to 40 hours of observation and then made available to users, primarily Earth science researchers. However application users, operational agencies, and even researchers desire EOS products to support research and applications ranging from numerical weather and climate prediction and forecasting to monitoring of natural hazards, ecological/invasive species monitoring, disaster relief, agriculture, air quality and homeland security in near-real-time (NRT). These users need data much sooner than routine science processing allows, usually within 3 hours of observation, and are often willing to trade science product quality for timely access.

[bookmark: _Toc276645767]Related Documentation
The latest versions of all documents below should be used.  The latest ESDIS Project documents can be obtained from URL:  https://ops1-cm.ems.eosdis.nasa.gov.  ESDIS documents have a document number starting with either 423 or 505.  Other documents are available for reference in the ESDIS project library website at: https://esdisfmp.gsfc.nasa.gov/fmi/xsl/esdis_lib/default.xsl unless indicated otherwise.  
[bookmark: _Toc276645768][bookmark: _Toc377369041][bookmark: _Toc377728075]Applicable Documents 
The following documents are referenced within, or are directly applicable, or contain policies or other directive matters that are binding upon the content of this document. 

	428-ICD-EDOS/EGS
	Interface Control Document (ICD) between EOS Data and Operations System (EDOS) and EOS Ground System (EGS) Elements. 

	423-47-01
	ICD between the ESDIS Metrics System (EMS) and the Data Providers

	423-45-02
	ICD between ECS and EOS Clearing House (ECHO) for Metadata Inventory and Ordering

	423-ICD-008
	Global Imagery Browse Services (GIBS) Imagery Provider ICD
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[bookmark: _Toc276645769]System Architecture
[bookmark: _Toc276645770]LANCE High Level Architecture
All LANCE data originates from platforms and instruments outlined in Table 2-1. 

[bookmark: _Toc276377377][bookmark: _Toc258142414]Table 2‑1:  LANCE Data Platforms and Instruments
	Platform
	Instrument

	Terra
	MODIS

	Aqua
	MODIS, AIRS

	Aura
	OMI, MLS

	GCOM-W1
	AMSR2



Data from the spacecraft are downlinked and distributed to the LANCE Elements listed in Table 2-2. Data providers distribute Rate Buffered Data (RBD), Level 0 (L0) or Level 1 (L1) data to the LANCE elements in Near Real-Time (NRT) (generally within 1 hour of Loss of Signal during downlink).
[bookmark: _Toc276377378]Table 2‑2: LANCE Data Providers
	Data Providers
	Data
	LANCE Element

	EDOS
	MODIS
	LANCE MODIS

	EDOS
	OMI
	LANCE OMI

	EDOS
	AIRS
	LANCE AIRS

	EDOS
	MLS
	LANCE MLS

	JAXA
	AMSR2
	LANCE AMSR





The LANCE architecture (Figure 2-1) leverages near real-time satellite data processing systems referred to as LANCE Elements that are managed by the Earth Science Data and Information System (ESDIS) Project at Goddard Space Flight Center (GSFC). The LANCE Elements, listed in Table 2-3, ingest data from the data providers and generate approved Level 1-3 products for distribution to users. Specific system architecture is described for each instrument in the LANCE Element Appendices of this core document.

[bookmark: _Toc276377379][bookmark: _Toc258142415]Table 2‑3: LANCE Elements, Processing Centers and Instruments
	LANCE Element
	Processing Center
	Instrument 

	LANCE MODIS
	MODAPS (GSFC)
	MODIS

	LANCE AMSR
	AMSR SIPS (GHRC)
	AMSR2

	LANCE AIRS
	GES DISC (GSFC) and MLS SIPS JPL
	AIRS

	LANCE MLS
	GES DISC (GSFC) 
	MLS

	LANCE OMI
	OMI SIPS (GSFC)
	OMI




[image: ]
[bookmark: _Toc276377374]Figure 2‑1: LANCE Architecture



[bookmark: _Toc276645771]LANCE Near-Real-Time System Requirements
[bookmark: _Toc276645772]LANCE Elements System Requirements
LANCE Elements and the instruments they are responsible for are listed in Table 2-2.
[bookmark: _Toc276373710][bookmark: _Toc276645773]The LANCE Elements shall provide NRT data products from the instruments they are responsible for to users within an average of 3 hours of observation on a best effort basis.
[bookmark: _Toc276373711][bookmark: _Toc276645774]The LANCE Elements shall provide imagery products to GIBS as specified in the Appendices to this document.
[bookmark: _Toc276373712][bookmark: _Toc276645775]LANCE Elements shall provide metadata to the EOS Clearing House (ECHO)/Common Metadata Repository (CMR) as specified in the Appendices to this document. 
[bookmark: _Toc276373713][bookmark: _Toc276645776]The LANCE Elements shall provide instrument Metrics to EMS for Ingest, Archive (used to derive latency) and Distribution as described in the ICD between EMS and the Data Providers (See Applicable Document Section Document number 423-47-01).
[bookmark: _Toc276373714][bookmark: _Toc276645777]The LANCE Elements shall implement system redundancy in order to ensure Operational Availability.
[bookmark: _Toc276373715][bookmark: _Toc276645778]The LANCE Elements shall integrate with the ESDIS User Registration system (URS). 
[bookmark: _Toc276373716][bookmark: _Toc276645779]The LANCE Elements shall restrict access to NRT data to users with valid URS accounts. 
[bookmark: _Toc276373717][bookmark: _Toc276645780]The LANCE Elements system design shall allow flexibility to accommodate growth based on user metrics or new requirements.

[bookmark: _Toc276373718][bookmark: _Toc276645781]LANCE Data Provider System Requirements
LANCE Data Providers are listed in Table 2-2.
[bookmark: _Toc276373719][bookmark: _Toc276645782]The Data Provider shall provide data to LANCE elements as specified in the Appendices to this document.


[bookmark: _Toc276645783]LANCE Near-Real-Time Ingest Requirements
[bookmark: _Toc276373721][bookmark: _Toc276645784]All LANCE elements shall provide server, software and hardware capable of ingesting data at the rate provided by the data provider.
[bookmark: _Toc276373722][bookmark: _Toc276645785]All LANCE elements shall provide additional ingest capability of 1.5x the typical ingest rate in the event of burst processing or network issues. 
[bookmark: _Toc276373723][bookmark: _Toc276645786]All LANCE elements shall provide server, software and hardware capable of processing and distributing data to users within 3 hours of observation on a best effort basis.  (Assuming a nominal delivery of data from the Data Provider within 1 hour of Loss of Signal.)
[bookmark: _Toc276373724][bookmark: _Toc276645787]Specific NRT ingest requirements are outlined in the LANCE Element Appendices.


[bookmark: _Toc276645788]LANCE Near-Real-Time Data Processing Requirements
[bookmark: _Toc276373726][bookmark: _Toc276645789]All LANCE elements shall provide sufficient burst processing capabilities to process, or reprocess, 12 hours worth of data in 24 hours while maintaining forward processing capabilities. 
[bookmark: _Toc276373727][bookmark: _Toc276645790]All LANCE elements shall provide server, software and hardware capable of processing and distributing data to users within 3 hours of observation on a best effort basis.  
[bookmark: _Toc276373728][bookmark: _Toc276645791]The LANCE Elements will process data and imagery as outlined in the LANCE Elements Appendices. 
[bookmark: _Toc276373729][bookmark: _Toc276645792]The Earth Science Data Type (ESDT) for LANCE will have the _NRT suffix. Deviations to this will be reflected in the respective Appendices.


[bookmark: _Toc276645793]LANCE Near-Real-Time Data Distribution Requirements
[bookmark: _Toc276373731][bookmark: _Toc276645794]The LANCE Elements shall provide a web-based File Transfer Protocol (FTP) pull interface to all users.
[bookmark: _Toc276373732][bookmark: _Toc276645795]The LANCE Elements shall provide a standard FTP interface to all users.
[bookmark: _Toc276373733][bookmark: _Toc276645796]The LANCE Elements shall provide a standard HTTPS interface to all users.
[bookmark: _Toc276373734][bookmark: _Toc276645797]The LANCE Elements shall offer subscription services to all users.
[bookmark: _Toc276373735][bookmark: _Toc276645798]The LANCE Elements shall maintain a minimum of a 7-day rolling archive and a maximum of 14 days.
[bookmark: _Toc276373736][bookmark: _Toc276645799]Data granules shall be registered within the ECHO/CMR metadata repository.
[bookmark: _Toc276373737][bookmark: _Toc276645800]The LANCE Elements shall export imagery, generated from NRT products, to GIBS.
[bookmark: _Toc276373738][bookmark: _Toc276645801]The LANCE Elements shall be able to sustain a distribution specified in the individual LANCE Elements Appendices.  
[bookmark: _Toc276373739][bookmark: _Toc276645802]The LANCE elements will maintain parallel collections (e.g. collection 5 and 6) for one year unless specified otherwise in the respective LANCE Element Appendices.


[bookmark: _Toc276645803]LANCE Near-Real-Time User Services and Support Requirements
[bookmark: _Toc276373741][bookmark: _Toc276645804]The LANCE Elements shall provide Earthdata content including links to Data, Frequently Asked Questions (FAQ), Help, Users Guide and System Status at the beginning and throughout the operations of the LANCE element.
[bookmark: _Toc276373742][bookmark: _Toc276645805]The LANCE Elements shall host links to Earthdata and NASA NRT data sources for user access on Element specific websites.
[bookmark: _Toc276373743][bookmark: _Toc276645806]The LANCE Elements shall support the ESDIS User Support Tool (UST), provide user services and direct users to established Distributed Active Archive Center (DAAC) or other User Services as appropriate for user questions.
[bookmark: _Toc276373744][bookmark: _Toc276645807]The LANCE Elements shall provide staffing weekdays from 8am to 5pm eastern local time; weekend support is limited to special cases.
[bookmark: _Toc276373745][bookmark: _Toc276645808]The LANCE Elements shall inform users of any planned downtime and gaps in near real time data.
[bookmark: _Toc276373746][bookmark: _Toc276645809]The LANCE Elements shall provide metadata to the ESDIS Metadata system within 15 minutes for availability from LANCE Elements for download. 


[bookmark: _Toc276645810]LANCE Algorithm and Product Validation Requirements
[bookmark: _Toc276373748][bookmark: _Toc276645811]The LANCE Elements shall obtain the latest algorithms from the science team for incorporation into LANCE.
[bookmark: _Toc276373749][bookmark: _Toc276645812]The LANCE Elements shall make available products from the latest algorithms at least 3 weeks before putting them into production.
[bookmark: _Toc276373750][bookmark: _Toc276645813]The LANCE Elements shall work with the science team to compare NRT products to standard products and identify and document differences.
[bookmark: _Toc276373751][bookmark: _Toc276645814]The LANCE Elements shall provide information on quality differences between NRT and standard science data products and provide descriptions of the differences on earthdata.nasa.gov.
[bookmark: _Toc276373752][bookmark: _Toc276645815]The LANCE Elements shall work with the science team to provide information on GIBS imagery layers on earthdata.nasa.gov 




LANCE Requirements	423-RQMT-002
Effective Date: <Date>

9
Use or disclosure of data contained on this page is subject to the restriction(s) on the title page of this document.
[bookmark: _Toc276645816]Glossary

Best Effort Basis	Within the nominal means of the current hardware, software, and personnel tasked to do this work
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[bookmark: _Toc276645817]Abbreviations and Acronyms
	AIRS
	Atmospheric Infrared Sounder

	AMSR2
	Advanced Microwave Scanning Radiometer 2

	CMR
	Common Metadata Repository

	DAAC
	Distributed Active Archive Center

	DCN
	Document Change Notice

	ECHO
	EOS Clearinghouse

	ECS
	EOSDIS Core System

	EDOS
	EOS Data and Operations System

	EGS
	EOS Ground System 

	EMS
	ESDIS Metric System

	EOS
	Earth Observing System

	EOSDIS
	Earth Observing System Data and Information System

	ESDIS
	Earth Science Data and Information System

	ESDT
	Earth Science Data Type

	FAQ
	Frequently Asked Questions

	FTP
	File Transfer Protocol

	GCOM-W1
	[bookmark: _GoBack]Global Change Observation Mission  1st - Water

	GES DISC
	Goddard Earth Sciences Data and Information Services Center

	GHRC
	Global Hydrology Resource Center 

	GIBS
	Global Imagery Browse Services 

	GSFC
	Goddard Space Flight Center

	HTTPS
	Hypertext Transfer Protocol Secure

	ICD
	Interface Control Document

	LANCE 
	Land, Atmosphere Near-Real-Time Capability for EOS

	L0, L1, L2, L3
	Level zero - Level three

	EOS
	Earth Observing System

	EOSDIS
	Earth Observing System Data and Information System

	ESDIS
	Earth Science Data and Information System

	ESDT
	Earth Science Data Type

	FAQ
	Frequently Asked Questions

	FTP
	File Transfer Protocol

	GCOM-W1
	Global Change Observation Mission  1st - Water

	GES DISC
	Goddard Earth Sciences Data and Information Services Center

	GHRC
	Global Hydrology Resource Center 

	GIBS
	Global Imagery Browse Services 

	GSFC
	Goddard Space Flight Center

	HTTPS
	Hypertext Transfer Protocol Secure

	ICD
	Interface Control Document

	LANCE 
	Land, Atmosphere Near-Real-Time Capability for EOS

	L0
	Level zero

	L1
	Level one

	L2
	Level two

	L3
	Level three

	MLS
	Microwave Limb Sounder

	MODIS
	Moderate-Resolution Imaging Spectroradiometer

	MODAPS
	MODIS Adaptive Processing System

	NRT
	Near-Real-Time

	OMI
	Ozone Monitoring Instrument

	RBD
	Rate Buffered Data

	SIPS
	Science Investigator-Led Processing System

	URS
	User Registration System

	UST 
	User Support Tool
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