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Summary and Purpose of Document
This document contains a revision of the proposal from Luis Kornblueh and Uwe Schulzweida 

(Max-Planck-Institute for Meteorology, Germany)  

from 2008 for adding a new compression method in GRIB2
_______________________________________________________________________

ACTION PROPOSED
The meeting is invited to re-examine the submitted proposal and to consider the possible allocation of the compression method after validation for pre-operational status.

ANNEX:
[1] Consultative Committee for Space Data Systems: Lossless Data Compression. 
CCSDS Recommendation for Space Data System Standards, 
CCSDS 121.0-B-2, Blue Book, May 2012. 
[2] Consultative Committee for Space Data Systems: Lossless Data Compression. 
CCSDS Report Concerning Space Data System Standards, 
CCSDS 120.0-G-2,Green Book, May 2012. 
[3] Library for addaptive entropy coding from Deutsches Klima Rechenzentrum (DKRZ) -  libaec
 DISCUSSIONS
Improved packaging of GRIB data is already available by JPEG 2000 and PNG.  We would like to add another algorithm – the Consultative Committee for Space Data Systems, CCSDS, recommended standard for lossless data compression. 

Tests have shown that this compression method is both very fast (by one order of magnitude compared to already available algorithms) and is reaching a very high compression ratio (an average factor of 2.7 – 3.0 compared to the standard GRIB encoded records). As GRIB archives are reaching the size of tenths of Petabyte with exponential growth rates, the application of additional fast compression is essential. Furthermore does compression reduce transmission bandwidth.

Since the original submission of the proposal to ET-DRC 2008 several issues have been solved:

· A US patent has been issued to NASA on one algorithm. Following a conversation with NASA's Chief Patent Counsel they have effectively abandoned this patent and anyone is free to make 'use of its teachings and claims'.

· A copyright is associated with an available implementation, szip. This lead to an independent implementation from the standard in a new library, libaec.

libaec is a free implementation by a joint effort of DKRZ and MPI-M of the Golomb-Rice compression method as described in the Space Data System Standard 121.0-B-2.  libaec has a szip API compatibility layer and can be used as a drop in replacement for szip. The code is written in ANSI-C and available under a BSD open source license. All szip related tests in HDF5 pass with libaec and the code has been extensively tested with HDF5 and a test implementation of the proposed GRIB extension.

The projects web page is:

https://www.dkrz.de/redmine/projects/aec

The German Climate Computing Centre, DKRZ, is offering long term support on a best effort base.

The proposal is following the previous compression add-ons in Data Representation Template 5.40 and 5.41.

PROPOSALS
During the validation process the length of the uncompressed grib message and the size of the uncompressed data were added to the template for check control.
A detailed description of the lossless data compression can be found in [1].

Templates: 

Preliminary note: For most templates, details of the packing process are described 

                            in regulation 92.9.4
	Data Representation Template 5.42 - Grid point and spectral data - CCSDS recommended lossless compression. 

	Octet No.
	Contents

	12 – 15
	Reference value (R) (IEEE 32-bit floating-point value)

	16 – 17
	Binary scale factor (E)

	18 – 19 
	Decimal scale factor (D)

	20
	Number of bits required to hold the resulting scaled and referenced data values (see Note 1)

	21
	Type of original field values (see Code Table 5.1)

	22
	compression scheme version number of CCSDS 121.0-B recommended standard blue book (currently 2)  (see Note 3)

	23
	compression options mask  (see Note 3)

	24
	compression input/output bits per pixel  (see Note 3)

	25 – 26
	compression input/output pixels per block  (see Note 3)

	27 – 28
	compression input/output pixels per scan line  (see Note 3)          

	29 – 36
	length of the uncompressed grib message in octets 

	37 – 40
	size of uncompressed data  in octets


Notes: 
(1) The intent of this template is to scale the grid point data to obtain the desired precision, if appropriate, and then subtract out reference value from the scaled field as is done using Data Representation Template 5.0.  After this, the resulting grid point field can be treated as a grayscale image and is then encoded into the CCSDS recommended standard for lossless data compression code stream format. To unpack the data field, the CCSDS recommended standard for lossless data compression code stream is decoded back into an image, and the original field is obtained from the image data as described in regulation 92.9.4 Note (4).

(2) The Consultative Committee for Space Data Systems (CCSDS) recommended standard for lossless data compression is the standard used by space agencies for the compression of scientific data transmitted from satellites and other space instruments. CCSDS recommended standard for lossless data compression is a very fast predictive compression algorithm based on the extended-Rice algorithm. It uses Golomb-Rice codes for entropy coding. The sequence of prediction errors is divided into blocks. Each block is compressed using a two-pass algorithm. In the first pass the best coding method for the whole block is determined. In the second pass, output of the marker of the selected coding method as a side information is done along with prediction errors encoded.

The coding methods include:
· Golomb-Rice codes of a chosen rank
· Unary code for transformed pairs of prediction errors
· Fixed-length natural binary code if the block is found to be incompressible
· Signaling to the decoder empty block if all prediction errors are zeroes

(3)  Consultative Committee for Space Data Systems: Lossless Data Compression. 
CCSDS Recommendation for Space Data System Standards, 
CCSDS 121.0-B-2, Blue Book, May 2012. 
	 Data Template 7.42 - Grid point and spectral data - CCSDS recommended lossless compression. 

	Octet No.
	Contents

	6 - nn
	CCSDS recommended standard for lossless data compression code stream


New entry in Code table 5.0 – Data representation template number
	Octet No.
	Contents

	42
	Grid point and spectral data - CCSDS recommended lossless compression.


