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Abstract
This document nominates the NetCDF File Format document [1] for adoption as a NASA ESDS community standard. The NetCDF File Format document specifies netCDF file format variants in a way that is independent of  I/O libraries designed to read and write netCDF data.  The purpose of netCDF is to provide a data model, software libraries, and machine-independent data format for geoscience data. Together, the netCDF interfaces, libraries, and format support the creation, access, and sharing of scientific data.

With suitable community conventions, netCDF can help improve interoperability among data providers, data users, and data services.
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1 Introduction

NetCDF (network Common Data Form) is a data model for array-oriented scientific data, a freely distributed collection of access libraries implementing support for that data model, and a machine-independent format. Together, the interfaces, libraries, and format support the creation, access, and sharing of scientific data.

NetCDF data is intended to make possible the creation of collections of data that are:

· Self-Describing: NetCDF datasets include information about the data they contain. 

· Portable: Computers with different ways of storing integers, characters, and floating-point numbers can access netCDF data. 

· Direct-access: A small subset of a large data set may be accessed efficiently, without first reading through all the preceding data. 

· Appendable: Data may be appended to a properly structured netCDF file without copying the data set or redefining its structure. 

· Sharable: One writer and multiple readers may simultaneously access the same netCDF file.  Using parallel netCDF interfaces, multiple writers may write a file concurrently.

· Archivable: Access to current and earlier forms of netCDF data will be supported by current and future versions of the software.

This specification is needed because no standard currently exists that describes the format in sufficient detail for independent implementations of netCDF access software. Making it an ESDS standard provides a reference that precisely documents the netCDF format stored in a multitude of archives.  A published reference standard assures the long term usability of netCDF data archives, because it transcends issues concerning the future availability of specific hardware and software.

Such a standard may also encourage increased interoperability of data services, scientific analysis software, and data management software, as current and potential developers learn of the simplicity and representational power of a widely used format.  

Limitations of this standard include a lack of precise specification for the new netCDF-4 format (which uses an underlying HDF5 format), lack of description of conventions layers such as the CF Conventions that provide representations for coordinate systems and other abstractions, and absence of detailed examples.  Some of these limitations may be overcome in future versions of the standard.

The netCDF reference library, developed and supported by Unidata, is written in C, with Fortran77, Fortran90, and C++ interfaces. A number of community and commercially supported interfaces to other languages are also available, including IDL, Matlab, Perl, Python, and Ruby. An independent implementation, also developed and supported by Unidata, is written entirely in Java.
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4 Appendix A Glossary of Acronyms

Acronym
Description

ASCII:

American Standard Code for Information Interchange

BNF:

Backus-Naur Form

CDL:     
netCDF Common Data Language

GiB:

GibiByte, 230 bytes which is 1,073,741,824 bytes

HDF5:

Hierarchical Data Format, version 5

netCDF:
network Common Data Form

NFC:

Unicode Normalization Form C

NcML:

NetCDF Markup Language

UML:

Unified Modeling Language

UTF-8:
Unicode Transfer Format, 8 bit

XML:

eXtensible Markup Language

5 Appendix B – NetCDF File Format

When the documents are ready, we will attach the NetCDF File Format PDF here.
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