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1 Introduction  

1.1 Identification

This Interface Control Document (ICD) is a required deliverable under the Aeronomy of Ice in the Mesosphere (AIM) Contract, NAS 5-03074.

1.2 Scope

This Interface Control Document (ICD) describes the interfaces between the AIM Project Data Center (PDC) and the CIPS/CDE/SOFIE instrument Data Processing Centers (DPCs) that are required to support instrument data processing, analysis of the individual instrument’s telemetry, and dissemination and fusion of the science data products. This document defines the physical and operational interfaces, communications protocols, and message formats for data and information exchanged between the AIM PDC and the SOFIE, CIPS, and CDE DPCs. This includes the support data, product status and science data products.

2 Related Documents

· AIM Data Management Plan, G&A Technical Software, Inc., AIM-DMP-03-1.V0, Dec 2003

· AIM MOC External Interface Control Document, CU/LASP,???

3 AIM Data System Overview
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Figure 3‑1 AIM Data System

3.1 Data System Concept 

The AIM Data System consists of two primary elements, the Mission Operations Data System (MODS) and the Science Data System (SDS) as shown in Figure 3‑1 AIM Data System. The MODS elements, consisting of the Ground Station, Mission Operations Center (MOC), and instrument Payload Operation Centers (POCs) are responsible for the command, control and monitoring of the AIM spacecraft and instruments. The SDS elements, which include the Project Data Center (PDC), the instrument Data Processing Centers (DPCs) and the portion of the POCs engaged in telemetry storage and distribution, are responsible for the transformation of raw instrument data into the science data products described in the AIM Data Management Plan.  This document defines the routine interfaces between the PDC and the instrument DPCs in terms of processes, data flow, stream service, file definitions, and file naming conventions.  The interfaces between the MODS elements are defined in the AIM MOC External Interface Control Document.

3.2 Interfaces

The internal SDS interfaces are defined based on using the public Internet as a transfer medium. The Internet is considered insecure, requiring measures to be taken to protect resources and ensure the authenticity and validity of communications. Each SDS facility is responsible for implementing security measures in accordance to NASA ADP security guidelines. The interfaces defined in this document take these security precautions into consideration.

The transfer of information among the various SDS facilities is based on the generalized concept of separating information into data files and meta-data messages. Meta-data messages will be transferred as XML formatted email or directly input as fields in a web form. Some meta-data messages will reference data files via a URL or direct attachment to the meta-data message, other meta-data messages will be complete in and of themselves. Below is a list of the major categories of meta-data messages. 

· Data Product messages – These messages typically have a data file associated with them either via URL or attachment. The data files are SDS controlled and are described by a Data Product Specification. Data Product messages are considered routine and will be exchanged via email.

· Supplemental Data messages – These messages have a data file attached to them. The data files are not SDS controlled and do not have an associated Data Product Specification. Supplemental Data messages are considered on-demand and for the most part will be handled via electronic web forms. An email interface will also be provided to help automate the uploading of PMC images captured by EPO sites.

· Configuration Management messages – These messages contain important information concerning changes in the configuration of the SDS. Configuration Management messages are considered on-demand and for the most part will be handled via electronic web forms. Due to the amount of information involved, an optional email interface will also be provided for transferring the Data Product Specification and Data Processing Center URL.

· Document messages – These messages contain information about AIM mission documentation or publications derived from the AIM mission. They are considered on-demand and handled via electronic web forms.

The interfaces described in this document are defined by four characteristics: message (and format), transfer protocols, content, and associated data files. For instances where filenames are needed a standard set of naming conventions is given. The characteristics are unique to each interface and described in each of the following sections. 

3.2.1 Meta-data Messages

Table 3‑1 provides a description of the meta-data messages that are transferred between SDS facilities. The formats of the messages are included in this document. The format of the associated data files under SDS control will be specified using a Data Product Specification and stored in the PDC data catalog. 

Table 3‑1 Meta-data Message Description

	Message
	Message Type
	Format
	Transfer Class
	Associated data files

	Product Availability Notice (PAN)
	Data Product
	Table B‑2
	Routine
	Mission Status Report

Data Quality Report

Science Data Products

	PAN Response (PAN_RES)
	Data Product
	Table B‑3
	Routine
	

	Common Volume Observation Request (CVO_RQS)
	Data Product
	Table B‑4
	Routine
	

	Data Transfer 
	Supplemental Data 
	Table B‑5
	Routine / On-demand
	PMC Images

Correlative Data

Validation Data

	Problem Report
	Configuration Management
	Table B‑7
	On-demand
	N/A

	Change Request
	Configuration Management
	Table B‑8
	On-demand
	N/A

	Change Notification
	Configuration Management
	Table B‑9
	On-demand
	N/A

	Data Product Specification
	Configuration Management
	Table C‑1
	On-demand
	ASCII files – description of field contents and formats

NetCDF – CDL file for this product

Other – format/content definition

	Data Processing Center URL
	Configuration Management
	Table B‑1
	On-demand
	N/A

	Document Upload
	Document
	Table B‑6
	On-demand
	Mission Document

Publication Abstract


3.2.2 Transfer Protocols

The transfer of meta-data messages among the various SDS elements will occur via either digitally signed XML formatted email (SMTP), or via web based forms. Instrument science data products used by the PDC to generate CVO routine products will reside at the producing DPC and be downloaded by the PDC via HTTP or SCP. External users (general public and science community) will access science data via HTTP or FTP using URL links provided by the PDC, or directly from the instrument DPCs. 

3.2.3 File Format

The formats for files transferred between SDS facilities are summarized below.

· Level 1 and higher instrument data products – NetCDF

· Correlative, collaborative, or validation data products – NetCDF, or well formatted ASCII for small quantities of data.

· Supplemental PMC images will be in PNG or JPEG format.

· Status reports and other small products that are best represented in text should be transmitted in well formatted ASCII files as negotiated

· Survey products containing images – GIF, PNG, JPEG, Postscript, PDF

· Survey products containing animation – MPEG

3.2.4 Naming Convention 

In order to specify the file and message naming convention it is helpful to specify the standard conventions that this document uses to describe a name. These standards are specified in Table A‑1 Naming Conventions.
3.2.5 Global File Attributes

Global attributes or standard headers are required for each SDS controlled NetCDF and ASCII file, respectively. In ASCII files these attributes should take the XML compatible form of <keyword> value </keyword>. The proposed set of attributes or keyword/value pair can be found in Table A‑2 Global Attributes / Standard Header.
3.2.6 NetCDF Variable Attributes

In addition to the global attributes described above, each variable in a NetCDF file should be documented with a standard set of attributes. These variable attributes will be used by the NSSDC to ingest the AIM mission final archive, and by others interested in using the data. A list of recommended variable attributes and descriptions can be found in Table A‑3 NetCDF File Variable Attributes.
4 SDS Interface Descriptions

The AIM PDC is the central focus point for communications within the SDS. The communications interfaces shown in Figure 4‑1 SDS Data Interfaces are the subject of this document.  The PDC – DPC interfaces are the same for the CDE, CIPS, and SOFIE DPCs, so only a generic DPC is shown in Figure 4‑1. 
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Figure 4‑1 SDS Data Interfaces

4.1 Interface SDS-II-1

SDS-II-1 is the SDS internal interface from the instrument DPCs to the PDC used to transfer the following information:

	Message
	Data File
	Data Protocol
	Message Protocol

	Data Processing Center URL (DPC_URL)
	N/A
	N/A
	Email / web form

	Product Availability Notice (PAN)
	Science Data Product (SDP)
	URL
	Email / web form

	Product Availability Notice
	Data Quality Report
	Attach
	Email / web form

	Data Product Specification (DPS)
	CDL file / format description
	Attach
	Email / web form

	Problem Report
	N/A
	N/A
	web form

	Change Request
	N/A
	N/A
	web form

	Change Notification
	N/A
	N/A
	web form


4.1.1 Data Processing Center URL (DPC_URL)

The Data Processing Center URL can be transferred to the PDC by the instrument DPC via XML formatted email or web form. It will be used by the PDC to provide links to the science data production facilities’ web sites. The web site should contain product descriptions, instrument information, and such as outlined in AIM Data Management Plan. The message is defined in Table B‑1 DPC URL Message 
4.1.2 Product Availability Notice (PAN)

The Product Availability Notice (PAN) will be sent to the PDC by the instrument DPC to provide the metadata for a data product(s). This information will be stored in the Mission Data Catalog and will be used when the AIM project and the general public request data products. The producers of the data products will send a PAN to the PDC to indicate the generation of a new data product, the update to the metadata of an existing data product, or the deletion of an existing data product. A message definition is provided in Table B‑2. Because each data product produced for the AIM project requires either global attributes (NetCDF files) or a standard header (ASCII Files), the majority of information contained in the Product Availability Notice can be pulled directly from these attributes or standard headers. A single PAN can be used to send metadata for multiple data products. A PAN will also be submitted for the science data quality report., which is a text report concerning the quality of the science data processed.
4.1.3 Science Data Product URL (SDP)

Based on the URL specified in the PAN, the PDC will open a secure connection, (SCP/SFTP) to the instrument DPC and copy the SDP to the local file system. The SDP will be a NetCDF file containing the global attributes described in Table A‑2 and data as agreed upon by the instrument Data Manager and the AIM Data Manager. For higher level data products, JPEG, PNG, Postscript or other format listed in the AIM Data Management Plan is acceptable.

4.1.4 Data Product Specification (DPS)

Each data product controlled by the SDS will have a data product specification stored in the PDC data catalog. These specifications also contain a description of the format and content of the data product as described in Table C‑1 Data Product Specification. In the case of a netCDF file the CDL file used to define the netCDF file is used. These specifications will be used as aids for data location, data product descriptions and as an aid to interface control.

4.1.5 Problem Report

The problem report is an integral part of the corrective action process. When a problem is found with data products, documents, or other items under SDS control, the first step is to notify the SDS manager via a problem report. A problem report is submitted electronically to the PDC via an electronic form on a PDC web page.  Actions subsequent to the receipt of the problem report are documented in the AIM Data Management Plan. The contents of the problem report form are described in Table B‑7.

4.1.6 Change Request

Like the problem report, the change request is part of the corrective action process. It is also submitted electronically to the SDS manager, via electronic web form. Subsequent actions are also documented in the AIM Data Management Plan. The contents of the change request form are listed in Table B‑8.
4.1.7 Change Notification

Before any change is made to configuration items, SDS facilities and users will be notified via a change notification. Facilities are also encouraged to use this process for minor releases of data product versions as well. At least one week before a change goes into effect, the facility responsible for making the change should submit a change notification to the SDS manager. This form will be available electronically. The contents of this form are described in Table B‑9.
4.2 Interface SDS-II-2

SDS-II-1 is the SDS internal interface from the PDC to the instrument DPCs used to transfer the following information:

	Message
	Data  File
	Data Protocol
	Message Protocol

	Product Availability Notice Response (PAN_RES)
	N/A
	N/A
	Email

	Common Volume Observation Request (CVO_RQS)
	N/A
	N/A
	Email


4.2.1 Product Availability Notice Response (PAN_RES)

Upon receipt of a Product Availability Notice (PAN) from the DPC, the PDC will check the authenticity of the digital signature of the enclosing e-mail. If the signature is valid the PDC will the decrypt the e-mail contents as needed and test the validity of each URL contained in the PAN. The results of this authentication and validation procedure are sent back to the producer via e-mail with a copy of the message stored on the PDC site. The format of this response file is given in Table B‑3.
4.2.2 Common Volume Observation Request (CVO_RQS)

After the SOFIE DPC have processed its data for a given time period and the appropriate PAN file has been successfully submitted to the PDC, the PDC will download the SOFIE data product file to a temporary storage area and extract the Line of Sight (LOS) information for each observation. Also extracted will be meta-data information including date/time and location. The PDC will then send this information to the CIPS DPC in the form of a CVO request. The format of the CVO request is given in Table B‑4 Common Volume Observation Request. The CIPS DPC will respond by generating a data product netCDF file containing data coincident with the SOFIE LOS information. Once the data product file has been produced, the CIPS DPC will respond with a PAN referencing the CVO request and informing the PDC of the location of the data product.

. 

4.3 Interface SDS-II-3

SDS-II-3 is the SDS internal interface from the MOC to the PDC used to transfer the following information:

	Message
	Data File
	Data Protocol
	Message Protocol

	Data Product Specification (DPS)
	CDL file / format description
	Attach
	Email / web form

	Product Availability Notice
	Mission Status Report
	Attach
	Email / web form

	Product Availability Notice
	Data Quality Report
	Attach
	Email / web form

	Problem Report
	N/A
	N/A
	web form

	Change Request
	N/A
	N/A
	web form

	Change Notification
	N/A
	N/A
	web form


4.3.1 Data Product Specification

The MOC will provide a DPS for the Mission Status Report and the Data Quality Report, including a description of the format and content of the two reports.

4.3.2 Product Availability Notice

The MOC will use a PAN with the Mission Status Report or the Data Quality Report attached as the transfer mechanism for the reports.

4.4 Interface SDS-EI-1

SDS-EI-1 is the SDS interface between the PDC and the NSSDC for the final archive of the AIM mission data and documents. The data will be contained in standard Tape Archive (TAR) files. The contents of the final archive transferred to the NSSDC will include:

· Tar file of the XML formatted dump of the PDC data catalog.

· Tar file of PDC documentation files and directory structure.

· Tar file of CVO data files and directory structure.

· Tar file of SOFIE data files and directory structure (from SOFIE DPC).

· Tar file of SOFIE documentation files and directory structure.

· Tar file of CIPS data files and directory structure (from CIPS DPC).

· Tar file of CIPS documentation files and directory structure.

· Tar file of CIPS data files and directory structure (from CIPS DPC).

· Tar file of CIPS documentation files and directory structure.

4.5 Interface SDS-EI-2

SDS-EI-2 is the SDS interface between the general public and science community and the PDC. It is similar to SDS-II-4 in that no meta-data messages will be transferred from the PDC to general public or science community, but rather the PDC will serve AIM mission documents and data via HTML web pages and URL links. Textual and graphical information will be viewed directly by a standard web browser, and document and data product files can be downloaded via HTTP or FTP protocols. 

4.6 Interface SDS-EI-3

SDS-II-3 is the SDS internal interface from EPO, Science Team, and Co-investigator affiliated systems to the PDC used to transfer the following information:

	Message
	Data File
	Data Protocol
	Message Protocol

	Data Transfer Notice
	Supplementary Data
	Attach
	Email / web form

	Problem Report
	N/A
	N/A
	web form

	Change Request
	N/A
	N/A
	web form

	Change Notification
	N/A
	N/A
	web form

	Document Upload
	Document
	Attach
	web form


Documents, publication references and abstracts will be uploaded to the PDC via a web form.

4.6.1 Data Transfer Notice

Users affiliated with the AIM project can upload supplementary data for storage by the PDC. This data should be complementary to and coincident with AIM data. Supplementary data would include images of PMC captured by some of the EPO webcams and data used to validate AIM data products. The Data Transfer Notice is described in Table B‑5. Normally the transfer of supplementary data to the PDC will be handled via a web form upload. The Data Transfer Notice can be used to automate the process as needed. The web form would request the same information given in Table B‑5.

4.6.2 Document Upload

As stated in the AIM Data Management Plan, users of the AIM system require access to relevant descriptions of research results for the AIM mission. The document upload mechanism allows individual users to upload documents concerning various aspects of the AIM mission, as well as abstracts and references to articles published in journals.

4.7 Interface SDS-EI-4 

SDS-II-3 is the SDS internal interface used to transfer information from the PDC to the EPO, Science Team, and Co-investigator affiliated systems. No meta-data messages will be transferred from the PDC to the EPO, Science Team, and Co-investigator systems, but rather the PDC will serve AIM mission documents and data via HTML web pages and URL links. Textual and graphical information will be viewed directly by a standard web browser, and document and data product files can be downloaded via HTTP or FTP protocols

Appendix A File Conventions

A.1 Naming Conventions

Table A‑1 Naming Conventions

	Descriptor
	Definition
	Example(s)

	inst
	Instrument identification string
	CDE,CIPS,SOFIE,

	APID
	3 character hexadecimal  Application Process Identifier 
	

	####, ###, ##, #
	Padded 4 digit revision ID, padded 3 digit version ID, etc.
	0001, 001

	yyyy
	UT Year 
	2003

	doy
	UT Day of year
	030

	hh
	UT hour of day
	12

	mm
	UT minutes of hour
	06

	ss
	UT seconds of minute
	59

	starttime
	UT yyyydoyhhmmss
	2003211000000

	stoptime
	UT yyyydoyhhmmss
	2003212000000


A.2 Global Attributes / Standard Header

Table A‑2 Global Attributes / Standard Header

	NetCDF Attribute or XML Keyword 
	Req/Opt
	Example
	Meaning

	
	
	NetCDF
	XML (ASCII)
	

	Title
	R
	Zonal Mean Mixing Ratios


	<title>

   Zonal Mean Mixing Ratios

</title>
	A character array providing a succinct description of what is in the data set.

	DP_Type
	R
	Level 2


	<dp_type>

   Level 2

</dp_type>
	This is the type that appears in the data product specification that describes this file

	Source
	R
	SOFIE DPC
	<source>

   SOFIE DPC

</source>
	The person or facility that created this product

	Mission
	R
	AIM
	<Mission>

   AIM

</Mission>
	Always AIM

	DP_Version
	R
	01.01
	<dp_version>

   01.01

</dp_version>
	Indicates how many times the content or format for date product type has changed

	PF_Version
	R
	01.01
	<pf_version>

   01.01

</pf_ersion>
	Indicates how many times the format of the data type has changed

	SW_Version
	R
	01.01
	<sw_version>

   01.01

</sw_version>
	Version number of the software that generated this product

	SW_Name
	R
	SOFIE_L2
	<sw_name>

   SOFIE_L2

</sw_name>
	Name of the software that created this product

	Calib_Version
	R
	01.01
	<calib_version>

   01.01

</calib_version>
	Version of the calibration used to process these data

	Description
	O
	This is a description
	<description>

   This is a description

</description>
	

	History
	O
	
	<history>

<entry>

<timestamp></timestamp>

<username></username>

<sw_name></sw_name>

<cmd_args> </cmd_args>

</entry>

</history>
	Taken from NetCDF Manual. A global attribute for an audit trail. This is a character array with a line for each invocation of a program that has modified the data set. Well-behaved generic NetCDF applications should append a line containing: date, time of day, username, program name, and command arguments.

	Name
	R
	SOFIE_yyyydoy_##.nc
	<filename>

    SOFIE__yyyydoy_##.nc

</filename>
	The name of the file or message containing these global attributes / header

	Gen_Date
	R
	yyyydoyhhmmss
	<gen_date>

  yyyydoyhhmmss

</gen_date>
	Date that this data product was created

	Standard Header Delimiter
	R

for XML
	
	<standard_header>

</standard_header>
	For an ASCII file this string is required to appear on a single line after the last keyword/value pair of the standard header and before the beginning of the data in the file.


A.3 NetCDF File Variable Attributes

Table A‑3 NetCDF File Variable Attributes

	Attribute  Name
	Req/Opt
	Description

(from NetCDF User’s Guide)

	
	
	

	description
	R
	A character string  providing a succinct description of the variable and any quantity the variable depends on. This information needs to be complete enough that users can select variables of interest based only on this value.

	units
	R
	A character string that specifies the units used for the variable’s data

	long_name
	R
	A long descriptive name to be used for labeling plots.

	valid_min
	R
	A scalar value specifying the minimum valid value for this variable

	valid_max
	R
	A scalar value specifying the maximum valid value for this variable

	scale_factor
	O
	If present for a variable, the data are to be multiplied by this factor after the data are read by the application that accesses the data.

	add_offset
	O
	If present for a variable, this number is to be added to the data after it is read by the application that accesses the data. If both scale_factor and add_offset attributes are present, the data are first scaled before the offset is added.

	missing_value
	O
	This attribute can be a scalar or vector containing values indicating missing data. These values should be outside the range defined by (valid_min, valid_max) so that generic applications will trest them as missing.


Appendix B Message Formats / Contents

B.1 Data Processing Center URL Message Format

Table B‑1 DPC URL Message 

	Naming 

Convention
	inst_##.pur



	Transfer Protocol
	SMTP from DPC to PDC.



	Availability
	Launch

	Format
	ASCII file, XML format

	Contents

	Standard

Header
	For contents of standard header see Table A‑2

	Field Name
	Description
	Delimiter

	E-mail Address
	E-mail address to be used in sending the PANs to the PDC
	<email_address>

</email_address>

	Complete URL
	DPC Product Page address (example: HTTP://sofie.gats-inc.com/data_products.htm)
	<url>

</url>


B.2 Product Availability Notice Message Format

Table B‑2 Product Availability Notice

	Naming

Convention
	inst_yyyydoyhhmmss_##.pan where inst is the data product producer

(e.g., CIPS, CDE, SOFIE) yyyydoyhhmmss is the PAN generation datetime stamp, ## is the revision number of the PAN definition  The revision number will be 01 initially and will be increased if the PAN definition changes.

	Transfer Protocol
	SMTP from DPC to PDC

	Availability
	This message should be transferred as soon as the data product has been created or revised.

	Format
	ASCII file, XML format

	Contents

	Standard

Header
	For contents of standard header see: Table A‑2

	
	For each data product for which status is being reported:

	FieldName
	Required or Optional
	Comments
	Valid Values
	Delimiter

	Data Product Filename
	R
	The filename of the data product (unique id of a specific data product)
	
	<filename>

</filename>

	PAN Action Flag (PAF)
	R
	A flag used to indicate the purpose of the PAN (i.e., New, Update, or Delete)
	N = New Data Product

U = Update Metadata

D = Delete Data Product
	<pan_action>

</pan_action>

	Data Product Type Name
	R if 

PAF = U or D
	The type of data product (e.g., SOFIE Level 2 Data)
	See DMP Table 9-1 
	<dp_ type>

</dp_ type>

	Version Number 
	R if  PAF = N
	The version  number of the data product
	
	<dp_revision>

</dp_revision>

	Complete URL
	R
	The product file WWW location
	
	<dp_url>

</dp_url>

	Data Start Time 
	R if  PAF = N
	Start time of the data collection
	
	<start_time>

</start time>

	Data End Time  
	R if PAF = N
	End time of the data collection
	
	<end_time>

</end_time>

	Earth location of observation (GBO)
	O
	For mobile GBO to report location of instrument
	Lat, Lon ,Alt
	<gbo_location>

</gbo_location>

	Comments
	O
	Additional Comments
	
	<comments>

</comments>


B.3 Product Availability Notice Response Message Format

Table B‑3 Product Availability Notice Response

	Naming 

Convention
	inst_yyyydoyhhmmss_##.pan.res The name is simply the fname of the PAN with the .res extension attached

	Transfer Protocol
	SMTP from PDC to DPC

	Availability
	This file should be transmitted as soon as the PAN has been processed.

	Format
	ASCII file, XML format

	Contents

	Standard

Header
	For contents of standard header see: Table A‑2

	PAN Authenticity Results
	Results from the digital signature authenticity check and decryption of contents as needed.

	
	For each data product for which status is being reported:

	Column Name
	Required or Optional
	Comments
	Valid Values
	Delimiter*

	Data Product Filename
	R
	The filename of the data product (unique id of a specific data product)
	
	<filename>

</filename>

	Complete URL
	R 
	The product file WWW location
	
	<dp_url>

</dp_url>

	URL Validity Test Results
	R
	Either OK or the error code returned by the URL server
	
	<url_valid>

</url_valid>

	URL Validity Test Messages
	O
	Error message returned by the URL server if there was a problem accessing the file specified in the URL
	
	<url_message>

</url_message>


B.4 Common Volume Observation Request Format

Table B‑4 Common Volume Observation Request

	Naming 

Convention
	PDC_yyyydoyhhmmss_##.cvo  where yyyydoyhhmmss is the CVO generation date/time stamp, ## is the revision number of the CVO definition  The revision number will be 01 initially and will be increased if the CVO definition changes.

	Transfer Protocol
	SMTP from PDC to DPC

	Availability
	This file should be available as soon as the data product has been created or revised.

	Format
	ASCII file, XML format

	Contents

	Standard

Header
	For contents of standard header see: Table A‑2

	LOS Vector
	A vector of comma separated values defining the SOFIE line of sight for each observation. Delimited with <sofie_los></sofie_los>

	
	The remainder of the CVO request file will consist of two entries defining the starting and ending points of the data box containing the coincident measurements (CVO). The starting point entry is delimited by <data_start></data_start> and the ending point is delimited by <data_end></data_end>. Each entry will consist of: 

	Field Name
	Required or Optional
	Comments
	Valid Values
	Delimiter*

	Date/time stamp
	R
	Standard UTC date/time string of the data box corner in  yyyydoyhhmmss format
	
	<time_stamp>

</time_stamp>

	Latitude
	R 
	Latitude of the data box corner
	
	<latitude>

</latitude>

	Longitude
	R
	Longitude of the data box corner
	
	<longitude>

</longitude>

	Altitude
	O
	Altitude of the data box corner
	
	<altitude>

</altitude>


B.5 Data Transfer Notice Message Format

Table B‑5 Data Transfer Notice Message

	Transfer Protocol
	SMTP from GBO to PDC

	Availability
	This file should be available as soon as the data product has been created or revised.

	Format
	ASCII file, XML format

	Contents

	Standard

Header
	None

	
	One data file per data transfer notice

	FieldName
	Required or Optional
	Comments
	Valid Values
	Delimiter

	Upload Source Name
	R
	The name of the individual or institution uploading the data file
	
	<u_source>

</u_source>

	Data Source Name
	R
	The name of the source of the data
	
	<dp_source>

</dp_source>

	Data File Name
	R
	The name of the data file being uploaded with the data transfer notice
	
	<filename>

</filename>

	Data Content Classifier
	R
	The classification of the data in the file.
	See Table C‑3
	<content_class>

</content_class>

	File Contents
	R
	A description of the format / contents of the data file.
	
	<contents>

</contents>

	Earth location of observer 
	R
	For ground based observer to report location of instrument
	Lat, Lon ,Alt
	<gbo_location>

</gbo_location>

	Direction of observation
	R
	For ground based observer to report 3-D look direction of instrument
	
	<look_direction>

</look_direction>

	Comments
	O
	Additional Comments
	
	<comments>

</comments>

	The remainder of the data transfer notice will consist of two entries defining the starting and ending points of the data box containing the data. The starting point entry is delimited by <data_start></data_start> and the ending point is delimited by <data_end></data_end>. Each entry will consist of: 

	Date/time stamp
	O
	Standard UTC date/time string of the data box corner in  yyyydoyhhmmss format
	
	<time_stamp>

</time_stamp>

	Latitude
	O 
	Latitude of the data box corner
	
	<latitude>

</latitude>

	Longitude
	O
	Longitude of the data box corner
	
	<longitude>

</longitude>

	Altitude
	O
	Altitude of the data box corner
	
	<altitude>

</altitude>


B.6 Document Upload Message

Table B‑6 Document Upload Message

	Field Name
	Required / Optional
	Description

	Submitted by
	R
	Name of person filing the problem report

	Date
	R
	Date submitted (automatic)

	Title
	R
	Title of the document

	Keywords
	O
	List of keywords to facilitate searching

	Category
	O
	Category of document

	Description
	O
	Detailed text description of the document

	Filename
	O
	Name of file to be uploaded

	Reference
	O
	Bibliographic reference to published article

	
	
	


B.7 Change Management Messages

Table B‑7 Problem Report

	Field Name
	Required / Optional
	Description

	Submitted by
	R
	Name of person filing the problem report

	Date
	R
	Date submitted (automatic)

	Email Address
	O
	Email address where problem status reports should be sent

	Phone
	O
	Phone number of person submitting the problem report

	Data Product Name
	O
	Name of the offending Data Product

	Problem URL
	O
	URL of the offending interface page

	Problem Description
	R
	Detailed text description of the problem


Table B‑8 Change Request Form

	Field Name
	Required / Optional
	Description

	Submitted by
	R
	Name of person filing the change request / problem report

	Submission date
	R
	Date submitted (automatic)

	Email address
	R
	Email address where change request / problem report status reports should be sent

	Phone
	O


	Phone number of person submitting the change request / problem report

	Problem report 
	O

(R)
	If this change is in response to a problem report, its number becomes required and goes here.

	Item to be changed
	R
	Data product specification or requirement to be changed

	Description of change
	R
	Detailed description of the change, including references as needed.

	Justification for change
	R
	Reason that this change should be made

	Proposed date of change 
	O
	Date when this change should go into effect

	Impact of change
	O
	Approximate cost / resource impact of the change


Table B‑9 Change Notification Form

	Field Name
	Required / Optional
	Description

	Submitted by
	R
	Name of person filing the change notification / problem report

	Submission date
	R
	Date submitted (automatic)

	Email address
	R
	Email address where status reports should be sent

	Phone
	O


	Phone number of person submitting the change notification / problem report

	Problem report 
	O

(R)
	If this change is in response to a problem report, its number becomes required and goes here.

	Item to be changed
	R
	Data product specification or requirement to be changed

	Description of change
	R
	Detailed description of the change, including references as needed.

	Justification for change
	R
	Reason that this change should be made

	Proposed date of change 
	O
	Date when this change should go into effect

	Impact of change
	O
	Approximate cost / resource impact of the change


Appendix C Data Product Specification

C.1 Data Product Specification

The goal of the Data product Specification is to provide a uniform description of all the data products being exchanged for AIM. There should be a data product specification for each product that is generated and/or exchanged among AIM facilities. These specifications will be assembled and made available as a data location aid, as well as assisting in interface definition.

Table C‑1 Data Product Specification

	Field Name
	Req / Opt
	Notes
	Delimiter

	Product Name
	R
	A unique name for the product
	<dp_type>

</dp_type>

	Source
	R
	The facility generating the product
	<dp_source>

</dp_source>

	File Naming Convention
	R
	
	<name_convention>

</name_convention>

	Description/Purpose
	R
	Free text describing what the product is for
	<description>

</description>

	Data Product Version
	R
	Required for SDS controlled products only
	<dp_version>

</dp_version>

	Data Generation Classifier
	R
	[routine | analysis | on-demand]
	<gen_class>

</gen_class>

	Data Content Classifier
	R
	[level n | survey | support | education | status | collaborative]
	<content_class>

</content_class>

	Generation Trigger
	O
	Event causing this product to be generated
	

	Frequency
	O
	Only required for regularly delivered products
	<frequency>

</frequency>

	File Size
	O
	Approximate upper limit of file size
	<file_size>

</file_size>

	File Type
	R
	[netCDF | ASCII | other]
	<file_type>

</file_type>

	Contents
	O
	ASCII files – description of field contents and formats

NetCDF – CDL file for this product

Other – format/content definition
	<contents>

</contents>

	Intended Recipient
	O
	See AIM DMP section 7.1 for supported user types
	<recipient>

</recipient>

	Comments
	O
	Free text, any additional descriptions
	<comments>

</comments>

	Data Product Version Description
	R
	Required for SDS products if no reference is available
	<dp_version_desc>

</dp_version_desc>

	Product Format Version Description
	R
	Required for SDS products if no reference is available
	<dp_format_desc>

</dp_format_desc>

	Software Major Version Description
	R
	Required for SDS products if no reference is available
	<sw_version_desc>

</sw_version_desc>

	Input/Cal Major Version Description
	R
	Required for SDS products if no reference is available
	<cal_version_desc>

</cal_version_desc>

	DQ-Confidence
	R
	Confidence level of data product type

[High | Reasonable | Low]
	<dq_confidence>

</dq_confidence>

	DQ-Version
	R
	[Current | Preliminary | Supercede | Test | Special]
	<dq_version>

</dq_version>

	DQ-Review
	R
	Level of review product version has undergone

[Full | Partial | Inference | None]
	<dq_review>

</dq_review>

	DQ-Uses
	R
	Appropriate Audience for data type

[Survey | Quicklook | Detail | Trend | Educational]
	<dq_uses>

</dq_uses>

	Parameters
	R
	List of science parameters contained in this file
	<parameters>

</parameters>

	Instrument Mode
	R
	Instrument modes in effect in this file
	<inst_mode>

</inst_mode>

	Max Altitude Covered
	R
	Maximum value of altitude coverage
	<max_alt>

</max_alt>

	Min Altitude Covered
	R
	Minimum altitude coverage
	<min_alt>

</min_alt>

	Reference
	O
	Reference to another document describing this product
	<reference>

</reference>


C.2 Description of Field Value choices

Table C‑2 Data Generation Classifier

	Generation Class
	Description

	Routine
	Produced regularly and systematically with a minimum of human intervention

	Analysis
	Produced as the result of data analysis or other human intensive process

	On-demand
	Produced on demand from a user request


Table C‑3 Data Content Classifier

	Content Class
	Description

	Raw Telemetry
	Unprocessed digital telemetry

	Level 0
	Unprocessed instrument data at full resolution that has been separated by instrument or subsystem – time ordered with duplication removed

	Level 1
	Instrument data at full resolution, time-referenced and annotated with ancillary information including geometric parameters, that has been processed to radiometric units

	Level 2
	Derived geophysical parameters at the retrieval resolution

	Level 3
	Parameters mapped on a uniform, earth referenced, space-time grid

	Level 4
	Model output or results from analyses of lower level data (e.g., parameters derived from multiple measurements)

	Survey
	Summary or low fidelity data, often graphically presented, used for quicklook or data location

	Support
	Data acquired from non-AIM sources to supplement data analysis (e.g., NMC data)

	Collaborative
	Data acquired through collaborative sources

	Educational
	Data products and other information intended for use by K-14 educators and students

	Status
	Data products that contain information about the AIM spacecraft or data products


Table C‑4 Contents

	File Type
	Description

	ASCII
	Description of field contents and formats.

	NetCDF
	CDL file for this product.

	Other
	Format and content description.


Table C‑5 Data Quality Confidence

	DQ-Confidence
	Description

	High
	The investigator feels this is an excellent measurement with little or no spurious artifacts.

	Reasonable
	The investigator feels this is a good measurement; however it should be handled with the same care as other remote sensing data sets. It is recommended you consult with the investigator before using this data set.

	Low
	There may be important problems with this data set. Contact the investigator before using this data.


Table C‑6 Data Quality Version

	DQ-Version
	Description

	Current
	This version represents the best data currently available.

	Preliminary
	This version has been verified and is intended to become the current version.

	Supercede
	This version has been superceded by a more recent version.

	Test
	This version is new and not completely verified.

	Special
	This version has limited applicability.


Table C‑7 Data Quality Review

	DQ-Review
	Description

	Full
	The data set has been examined and validated. Its overall quality and contents are well known.



	Partial
	The data set has had a cursory examination and has been partially validated. Its overall quality and contents are know, but a full review has not been conducted.

	Inference
	The data set had been validated by a process that has been demonstrated to produce data of a know quality. No review of this individual product has been done.

	None
	The data set has not been reviewed and its quality is unknown.


Table C‑8 Data Quality Uses

	DQ-Uses
	Description

	Survey
	Appropriate for data location and qualitative purpose only

	Quicklook
	Appropriate for exploratory analysis  but not intended to be used for high precision analyses.

	Detail
	Appropriate for most forms of quantitative analysis.

	Trend
	Appropriate for tracking geophysical trends. The data set generally covers long periods of time and will be processed from a large set of quantitatively accurate data sets with stable calibration.

	Educational
	Appropriate for use by K-14 educators and students.


Appendix A Acronyms and Definitions

	A
	

	AIM
	Aeronomy of Ice in the Mesosphere

	C
	

	CDE
	Cosmic Dust Experiment

	CIPS
	

	CO-I
	Co-Investigator

	CPU
	Central Processing Unit

	CU
	University of Colorado

	D
	

	DMP
	Data Management Plan

	DPC
	Data Processing Center

	E
	

	E/PO
	Education and Public Outreach

	EOS
	Earth Observing System

	F
	

	FOV
	Field-of-View

	FTP
	File Transfer Protocol

	FTS
	Fourier Transform Spectroscopy

	G
	

	GATS
	G&A Technical Software

	GIF
	Graphics Interchange Format

	GSE
	Ground Support Equipment

	GSFC
	Goddard Space Flight Center

	GW
	Gravity Waves

	H
	

	HTTP
	Hypertext Transport Protocol

	HU
	Hampton University

	I
	

	I&T
	Integration and Test

	IR
	Infrared

	ISO
	International Standards Organization

	ICD
	Interface Control Document

	J
	

	JPEG
	Joint Photographic Experts Group

	L
	

	LASP
	Laboratory for Atmospheric and Space Physics

	M
	

	MOC
	Mission Operations Center

	MODS
	Mission Operations Data Systems

	MPEG
	Moving Pictures Expert Group

	N
	

	NASA
	National Aeronautics and Space Administration

	NetCDF
	Network Common Data Format

	NSSDC
	National Space Sciences Data Center

	O
	

	OASIS
	Operations and Science Instrument Support

	OSS
	Office of Space Science

	P
	

	PA
	Product Assurance

	PDC
	Project Data Center

	PI
	Principal Investigator

	PM
	Program Manager

	PMC
	Polar Mesospheric Clouds

	PNG
	Portable Network Graphics

	POC-DPC
	Payload Operations Center and Data Processing Center

	Q
	

	QA
	Quality Assurance

	S
	

	SADIE
	Stereoscopic and Dynamics Imaging Instrument

	S/C
	Spacecraft

	SDL
	Space Dynamics Laboratory

	SDS
	Science Data Systems

	SMTP
	Simple Mail Transport Protocol

	SOFIE
	Solar Occultation for Ice Experiment

	SSH
	Secure Shell

	SSL
	Secure Socket Layer

	SSR 
	Solid State Recorder

	STDN
	Space Tracking and Data Network

	STRV
	Space Technology Research Vehicle

	SSU
	Stratospheric Sounding Unit

	T
	

	TIMED
	Thermosphere, Ionosphere, Mesosphere, Energetics and Dynamics

	U
	

	UV
	Ultraviolet
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