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Appendix F.  Functional and Performance Interface Requirements

F.1
Requirements Traceability

The functional and performance interface requirements identified in this document will be traced to the following parent documents:

a.
Functional and Performance Requirements Specification for the EOSDIS Core System

b.
Earth Science Data and Information System (ESDIS) Project -- Level 2 Requirements

c.
Project Implementation Plan, Volume II - Ground Data System, Advanced Spaceborne Thermal Emission and Reflection Radiometer and ESDIS and EOS-AM Projects

d.
Implementation Agreement Between the United States National Aeronautics And Space Administration and the Ministry of International Trade and Industry of Japan concerning Cooperation on the Advanced Spaceborne Thermal Emission and Reflection Radiometer (ASTER) Program

F.2
Pre-Mission Functional Interface Requirements 

F.2.1
Science Software Delivery Interface Requirements

ASTER-0010
ECS and ASTER GDS shall conform to the IRD Between EOSDIS Core System and Science Computing Facilities with regard to the passing of data production software and calibration coefficients between the two systems in support of data production software development for standard ASTER data products.  

ASTER-0020
ASTER GDS shall have the capability to send and ECS (EDC DAAC) shall have the capability to receive all algorithms, source code, and documentation used by the ASTER GDS to process ASTER Level 0 data to Level 1.

ASTER-0030
ECS (EDC DAAC) shall have the capability to send and ASTER GDS shall have the capability to receive all algorithms, source code, and documentation used by ECS to process ASTER data to higher level standard products.

F.2.2
Long Term Planning Interface Requirements

ASTER-0040
ECS shall have the capability to send and ASTER GDS shall have the capability to receive EOS Long Term Science Plans. 

ASTER-0045
ECS shall have the capability to send and ASTER GDS shall have the capability to receive EOS Long Term Instrument Plans.

F.2.3
Operations Data Base Interface Requirements

ASTER-0050
ASTER GDS shall have the capability to send and ECS shall have the capability to receive requests for updates to the ASTER operations data base.

ASTER-0060
ECS shall have the capability to send and ASTER GDS shall have the capability to receive an updated EOC operations data base, containing at a minimum, spacecraft and instrument telemetry formats, limits, and associated information and ASTER instrument command formats and associated information. 

F.3
DAR Handling Functional Interface Requirements

ASTER-0110
ECS shall have the capability to send and ASTER GDS shall have the capability to receive DARs for the ASTER instrument. 

ASTER-0120
ASTER GDS shall have the capability to send and ECS shall have the capability to receive DAR status, when requested by ECS. 

ASTER-0130
ECS shall have the capability to send and ASTER GDS shall have the capability to receive queries for the current status of ASTER DARs which were previously submitted to the ASTER GDS by ECS.

ASTER-0140
ECS shall have the capability to send and the ASTER GDS shall have the capability to receive changes to DARs for the ASTER instrument.

F.4
Planning & Scheduling/Command Load Functional Interface Requirements

ASTER-0200
ECS shall have the capability to send and ASTER GDS shall have the capability to receive planning aids (e.g., predicted orbit data, and spacecraft maneuver information). 

ASTER-0210
ASTER GDS shall have the capability to send and ECS shall have the capability to receive ASTER instrument resource profiles and instrument resource deviation lists (when a resource profile exists)
.

ASTER-0220
ECS shall have the capability to send and ASTER GDS shall have the capability to receive a notification when ASTER instrument resource profile information cannot be integrated into the preliminary resource schedule. 

ASTER-0230
ECS shall have the capability to send and ASTER GDS shall have the capability to receive a preliminary resource schedule. The preliminary resource schedule shall include, at a minimum, the following: 

a.
Activity and DAR identifiers

b.
Resource availability and usage requirements

c.
Time constraints

d.
TDRSS schedule

ASTER-0240
ASTER GDS shall have the capability to send and ECS shall have the capability to receive instrument activity and any updates thereto.

ASTER-0250
ECS shall have the capability to send and ASTER GDS shall have the capability to receive a notification when the ASTER instrument activities cannot be integrated into the detailed activity schedule.

ASTER-0260
ECS shall have the capability to send and ASTER GDS shall have the capability to receive detailed activity schedules and any updates.  The detailed activity schedule shall include, at a minimum, the following:

a.
Instrument activities

b.
Spacecraft activities necessary to support all instrument activities

c.
All spacecraft activities necessary for spacecraft subsystem maintenance

d.
Spacecraft resource requirements for each activity

e.
Traceability of instrument activities to DARs

ASTER-0300
ASTER GDS shall have the capability to send and ECS shall have the capability to receive, both electronically and by voice, information to facilitate, at a minimum, the following:

a.
Planning of coordinated operations

b.
Resolution of conflicts

c.
Exchange of instrument status

ASTER-0310
ECS shall have the capability to send and ASTER GDS shall have the capability to receive, both electronically and by voice, information to facilitate, at a minimum, the following:

a.
Planning of coordinated operations

b.
Resolution of conflicts

c.
Exchange of instrument status

ASTER-0340
ASTER GDS shall have the capability to send and ECS shall have the capability to receive “What-If” planning and scheduling inputs.

ASTER-0350
ECS shall have the capability to send and ASTER GDS shall have the capability to receive “What-If” planning and scheduling results.

F.5
Instrument Operations Functional Interface Requirements

ASTER-0520
ASTER GDS shall have the capability to send and ECS shall have the capability to receive real time command  requests.

ASTER-0530
ECS shall have the capability to send and ASTER GDS shall have the capability to receive instrument command uplink status.  Instrument command uplink status shall include (at a minimum):

a.
receipt of the command group at the EOC

b.
validation status at the EOC

c.
receipt of the command at the AM-1 spacecraft

ASTER-0540
ASTER GDS shall have the capability to send and ECS shall have the capability to receive procedures.

ASTER-0550
ECS shall have the capability to send and ASTER GDS shall have the capability to receive instrument command notification when ECS issues emergency/contingency ASTER command groups.

ASTER-0570
ASTER GDS shall have the capability to send and ECS shall have the capability to receive ASTER instrument status data.

ASTER-0580
ECS shall have the capability to send and ASTER GDS shall have the capability to receive AM-1 spacecraft status data. 

ASTER-0590
ECS shall have the capability to send and ASTER GDS shall have the capability to receive mission status reports. 

F.6
Science Data Handling Functional Interface Requirements

ASTER-0700
ASTER GDS shall have the capability to send and ECS (EDC DAAC) shall have the capability to receive science data products, including Level 1 data, ancillary data, metadata, and browse. 

ASTER-0760
ASTER GDS shall have the capability to send and ECS shall have the capability to receive data shipping notice for ASTER GDS data products which were requested by ECS.

F.7
User Search and Request Functional Interface Requirements

ASTER-0800
ECS shall have the capability to send and ASTER GDS shall have the capability to receive dependent valids information related to ECS data products. 

ASTER-0805
ASTER GDS shall have the capability to send and ECS shall have the capability to receive dependent valids information related to ASTER GDS data products. 

ASTER-0810
ECS shall have the capability to send and ASTER GDS shall have the capability to receive directory metadata related to ECS data products. 

ASTER-0820
ECS shall have the capability to send and ASTER GDS shall have the capability to receive inventory search requests. 

ASTER-0830
ECS shall have the capability to send and ASTER GDS shall have the capability to receive browse requests.   

ASTER-0835
ASTER GDS shall have the capability to send and ECS shall have the capability to receive inventory data search results. 

ASTER-0845
ASTER GDS shall have the capability to send and ECS shall have the capability to receive browse results. 

ASTER-0850
ASTER GDS shall have the capability to send and ECS shall have the capability to receive inventory search requests. 

ASTER-0860
ASTER GDS shall have the capability to send and ECS shall have the capability to receive browse requests. 

ASTER-0865
ECS shall have the capability to send and ASTER GDS shall have the capability to receive inventory search results. 

ASTER-0875
ECS shall have the capability to send and ASTER GDS shall have the capability to receive browse results. 

F.8
Product Request and Delivery Functional Interface Requirements

ASTER-0900
ECS shall have the capability to send and ASTER GDS shall have the capability to receive product requests for ASTER GDS data products. 

ASTER-0920
ASTER GDS shall have the capability to send and ECS shall have the capability to receive product requests for ECS data products. 

ASTER-0930
ECS shall have the capability to send and ASTER GDS shall have the capability to receive product delivery status information.  Product delivery status information contains the following information, at a minimum: 

a.
Requester identification

b.
Request identification

c.
Request status

d.
If rejection, then the reason for the rejection

ASTER-0935
ASTER GDS shall have the capability to send and ECS shall have the capability to receive requests for product delivery status. 

ASTER-0940
ECS shall have the capability to send and ASTER GDS shall have the capability to receive Expedited Level 0 and ECS data products, in response to a request from the ASTER GDS. 

ASTER-0945
ASTER GDS shall have the capability to send and ECS shall have the capability to receive ASTER data products, in response to a request from ECS. 

F.9
System and Network Management Functional Interface Requirements

ASTER-1030
ASTER GDS shall provide the necessary communications connections to the trans-Pacific link.

ASTER-1045
ASTER GDS shall provide any necessary protocol translation, termination, bridging, and routing for ASTER GDS communications interfaces to the trans-Pacific link for ECS communications. 

ASTER-1060
ECS shall provide support for Transmission Control Protocol/Internet Protocol (TCP/IP) communications protocols to the U.S. Gateway for ASTER GDS communications.

ASTER-1065
ASTER GDS shall provide support for Transmission Control Protocol/Internet Protocol (TCP/IP) communications protocols to the trans-Pacific link for ECS communications. 

ASTER-1080
The interface between ECS and ASTER GDS shall be compliant with interface guidelines identified in the ECS Security Plan.

F.10
Performance Interface Requirements

(Note:  These performance requirements have been included for completeness and as an aid in understanding the performance requirements associated with the complete end-to-end system.  NASA assumes that the ASTER GDS will have performance requirements that are similar to the performance requirements of the ECS.)

ASTER-2000
ECS functions shall have an operational availability (computed as defined in the Functional and Performance Requirements Specification for the EOSDIS Core System) of 0.96 at a minimum and a Mean Down Time (MDT) of four (4) hours or less, unless otherwise specified. 

ASTER-2030
The ECS FOS shall have an operational availability of 0.99925 at a minimum and a MDT of five (5) minutes or less for real time functions that support: 

a.
Launch

b.
Early orbit checkout

c.
Disposal

d.
Orbit adjustment

e.
Anomaly investigation

f.
Recovery from safe mode

g.
Routine real time commanding and associated monitoring for spacecraft and instrument health and safety.

ASTER-2040
The ECS FOS shall have an operational availability of 0.992 at a minimum and a MDT of (1) hour or less for functions associated with Targets of Opportunity (TOOs). 

ASTER-4000
ASTER GDS shall have an operational availability of 0.96 at a minimum and a Mean Down Time (MDT) of four (4) hours or less, unless otherwise specified.
ASTER-4030
ASTER GDS shall have an operational availability of 0.99925 at a minimum and a MDT of five (5) minutes or less for real time functions.
ASTER-4040
The ASTER GDS shall have an operational availability of 0.992 at a minimum and a MDT of (1) hour or less for functions associated with Targets of Opportunity (TOOs).
ASTER-4080
The ASTER GDS function for gathering and disseminating management information shall have an operational availability of .998 at a minimum and an MDT of 20 minutes or less, for critical services.
F.11
Data Volume Estimates

ASTER-5000
The estimated volume of ASTER Level 1a data sent from the ASTER GDS to ECS is 97.125 GB/day.  

ASTER-5010
The estimated volume of ASTER Level 1b data sent from the ASTER GDS to ECS is 38.75 GB/day.
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� ASTER One-Day Schedules (ODS) shall be delivered to the EOC.
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