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Summary and Purpose of Document
An update on the elaboration of GRIB edition 3 requirements is presented. The need to harmonise the proposed structure with Observations and Measurement ISO 19156 is discussed. 
_______________________________________________________________________

ACTION PROPOSED
The Team is requested to discuss the requirements and to approve them as a basis for the development of the new GRIB edition 3. The formation of a task team or a working group is considered of primary importance to progress in this activity and the production of a new structure, a prototype decoder/encoder and some examples should be the primary objective of the proposed task team.
REFERENCES:
a. Report_IPETDRC-IV_Exeter2012
b. IPET-DRC-IV / Doc. 2.1 
DISCUSSIONS
IPET-DRC in the IV meeting has decided to progress on the activity of refinement of the requirements proposed in the document in ref. b.
A refined set of requirements is listed in the present paper after integration of the proposals from Eizi Toyoda and members of the Team. 

The most important change in the requirements proposed is the harmonisation of the proposed structure with the ISO 19156 Observations and Measurements. This was proposed with the aim of making the format interoperable with the latest web service technologies and to make it usable for a wider scientific community. Based on the fact that the principal objective of this Team is to ensure continuity in the operational usability and use of the format, we have to highlight two risks connected with the harmonisation process:

1. GRIB is traditionally used for forecast data with a terminology strictly connected with the process of forecast and changing this terminology can disrupt operations and research. Indeed the process of mapping the current terminology into the O&M is intrinsically error prone and cannot be left to the user. To mitigate this risk we propose to avoid the replacement of the current terminology with the O&M terms. We suggest providing an external mapping to the O&M terminology, rather than a replacement of the current schema which has been proven successful in providing support to operations and research.
2. There is the risk that the application of the O&M model results in a completely new format making the adoption in operational environment not feasible because of the big number of changes required for relatively small benefits. The experience at ECMWF is that the change in format version must be transparent for the system because there will always be need to deal with two different versions of the data format. The principal of transparency for the systems is something which can be implemented through a decoding software, but has to be considered in the process of developing the new edition.
PROPOSALS

Requirements
1. GRIB is a format used for NWP purposes and must adopt algorithms for packing and unpacking of huge volumes of data minimising the processing time and the volume after compression.

2. Separation of metadata from data values must be always present also for multiple field messages. For data values it is intended the set of data for which packing and unpacking algorithms from requirement 1 are used. It must be possible for decoding software to list the content of the message without decoding the full data set. This is an important requirement due to the huge increase in the size of the data connected with the increase in resolution and number of repeated runs by the NWP production centres.
3. A template must be introduced to define the time characteristics of the product represented in the message or a mechanism with equivalent flexibility must be provided.

4. Ambiguities must be eliminated as much as possible 

a. explaining the terms used in regulations and notes, 

b. defining the numerical and algorithmic characteristics of the elements,

c. providing best practices and examples for each regulation or note. 

5. Regulations and notes must be clearly understandable, unambiguous and thoroughly explained by examples.

6. The signedness of each element in the message, in the main body of the sections or in the templates must be explicitly expressed in the manual.

7. A machine readable version of the tables must be available in a format suitable to build automatically the decoding rules into the decoding software. Web registries are considered the optimal solution to satisfy this requirement.

8. A machine readable version of the template must be provided to allow an automatic update of the decoding software.

9. The message structure of the new edition must be composed of single sections or templates or equivalent entities expressing at least the following elementary components of the product description: originator, time, horizontal grid, vertical coordinates, process, property or parameter, data representation. These components must be harmonised with the ISO 19156 Observations and Measurement.
10. Introduction in the message of a checksum element to validate the integrity of data.
11. A way for a hybrid height field to refer to its orography reference field (and other such referential requirements). A unique way of referencing external fields.
12. Multiple, optional bitmaps to represent different types of missing data, e.g. instrumentation error, nothing recorded, not applicable etc.. 
13. Multi-dimensional structure has to be developed with a proper template based approach avoiding the simple repetition of sections.
14. Ability to represent data for other planets and stars.
15. It has been expressed the need to redefine the term GRID as more object which cannot be classified with the classical term of GRID need to be represented in GRIB. The concept of sampling feature used in O&M could be applied in this context.

16. Terminology defining the new format has to be thoroughly reviewed to avoid semantic overloading and ensure clear understanding of the meaning of each term.

Structure

The following proposed structure is to be considered as a starting point for the realisation of the new GRIB edition 3 and is meant to be modified in the process of harmonisation with ISO 19156 and during the prototyping of the decoding/encoding software which is considered an important part of the development process. The structure has been slightly modified to accept some of the comments made by team members, but is subject to further modifications during the active process of prototyping.

	Section 0
	Indicator Section
	· GRIB (constant)

· edition

· length

	Section 1
	Originator Identification Section
	· centre

· project (optional)

· Local Template

	Section 2
	Time definition section
	· Time Template defining time for the product, including statistics on time.

	Section 3
	Horizontal grid definition section
	· Horizontal Grid Template (including spectral fields)

	Section 4
	Vertical coordinate definition section
	· Vertical Coordinates Template (defining the vertical level or layer)

	Section 5
	Generating Process definition section
	· Process Template defining EPS, deterministic, multi-model, … (model, configuration, version) (originator if different from message originator)

· Post-Processing template (clustering, probability, post-processing on the wave frequencies/directions)

	Section 6
	Physical Quantity or Observable Property definition section
	· Observable Property Template contains (discipline, category and parameter). Allows multi-dimensional and complex parameters definitions like for the wave model, chemicals and aerosols.

	Section 7
	Data Representation Section
	· Scanning Template

· Pre-processing Template 

· Data Representation Template

· Post-Processing Template 

	Section 8
	Bitmap section
	· Binary bitmap

	Section 9
	Data Section
	· Binary data

	Section 10
	Checksum Section
	· Checksum Template

	Section 11
	End Section
	


Development process
We envisage that the list of requirements provided in this document is complete enough to start a process of prototyping of the new GRIB edition. We propose the following development process to produce the new standard:

1. Production of a data structure based on the requirements and starting from the structure proposed in this document and in ref b. 

2. Prototype of encoding/decoding software must be developed to test the proposed structure for performance and general encoding/decoding issues.
3. Examples must be produced and examined to assess the effectiveness of the new structure.

4. Iteration of the steps 1 to 3 until all requirements are satisfactory implemented.
In our opinion to progress in the task of developing the new GRIB edition 3 format a Task team should be formed to start the active work on the base of the present document.
