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Answers to WCS SWG comments

General considerations
We would like to thank the authors of the received comments. They certainly contributed to improve the document. Several sections of the specification needed a revision, especially the examples part.
The present version of the document is to be intended not only for OGC experts but also for the netCDF Community and Earth Sciences data managers, in general.

In the due time, it is our intention to reformat this document (removing few informative sections) in order to generate the candidate document for a proper OGC specification –following the OGC standardization process.
Steven Keens comments

0) If the goal is that this document eventually becomes an OGC Specification then the formatting needs to be changed to match the OGC template. There is a template somewhere for OGC specification that you can use.

We guess you commented the document version before Carl Reed’s editings.
1) The usual OGC specification headings/clauses need to be added. Here are some potentially missing headings: 
      2        Conformance
      3        Normative references
      4        Terms and definitions
      5        Conventions
         5.1   Symbols (and abbreviated terms)
         5.2   UML notation
         5.3   Used parts of other documents
         5.4   Platform-neutral and platform-specific specifications
         5.5   Data dictionary tables
This was not necessary in the present “discussion paper” stage. Naturally, the OGC specification headings/clauses will be added in the “Standard Document” version.
2) Figures: UML Models. There are no or very few cardinality markers.  Cardinalities would
make it easier for implementers to understand. 

The only UML model completely missing cardinalities is Figure 1 (taken from the official netCDF3 documentation). We added cardinalities. 

For several models, in keeping with UML specifications, we don’t report any marker for cardinalities equal to “1”. 
3) Examples are not formatted according to OGC template.
Indeed this formatting work will be done for the “Standard Document” version. For the present discussion paper, we preferred to use styles more familiar to the netCDF “community”.
4) Normative and Informative:
Much of section 5 seems to be informative but a few places are listed as normative. That could be confusing. Perhaps a reordering or renumbering of the clauses would help.
A new chapter was created for the MIME type normative clauses: chapter 6.
More specific questions/comments
a) Introduction, 1rst sentence: suggest it change to: information representing space and time varying phenomena. 

Done. Naturally, we are on the same page; actually, the sentence was taken from the introduction of the WCS 1.1.2 specification document (07-067r5).
b) Clause 2, last paragraph, last sentence: What do you mean by "supported output format"? Do you mean sanctioned by the WCS SWG and OGC or do you mean something that can be used within the list of supported output formats? I believe it is the latter.
Yes, the meaning here is to have the CF-netCDF within the list of supported output formats for WCS.
c) Clause 5, Heading: What is (Section B) in the heading?
That marks the section required by the encoding profile information specified in Section 9.3.2.2 of WCS 1.1 (07-067r2). These sections are listed and described in Chapter 4: “Content and Organization”.

d) Clause 5.1.1, 2nd paragraph, only sentence: What does it mean that "... variables are related in that dimension"? Does it mean that variable B is affected by variable A when A changes or is it something else? 

It means that they are “associated” through a common domain, enabling several processing and analysis operations, such as plotting and subsetting.
e) Clause 5.1.4.1, Heading: What is (Section A) in the heading? This is related to (c) above.
See the (c) answer

f) Clause 5.1.6: All of these should go into the "Normative references" section (not yet part of the document) or into the bibliography

Clause 5.1.6 was removed and a Bibliography chapter was added: chapter 15.
Max Martinez Comments
pg 7: There is a reference to "irregular grids" here and later in the document but the term is not defined. I get the impression that when people talk about irregular grids they are NOT referring to Figure D.6 of ISO 19123. A definition is required before the word can be used as the basis of any common understanding.
The term “irregular grids” was defined in the section: “Document terms and definitions”. Actually, we include the examples of irregular grids depicted in Figure D.6 of ISO 19123

pg 8: extra word ("either") in second paragraph of Introduction
Corrected.

pg 13: typo "will be make made to IANA"; MIME type looks confused
("binaryapplication/CF-netCDF3"...is there a binaryapplication media
type? I don't think so)
We corrected the type. This was a cut-and-paste mistake: all the examples report the correct MIME type: “application/CF-netCDF3”
pg 15: Is a Datum specified or implied in CF Coordinate types and
coordinate systems?
Most of the grid mapping details were in CF 1.0 though some datum/ellipsoid details were added in CF 1.2 and some projection types were added in 1.2 and 1.4.
pg 20: Missing figure reference ("depicted in Figure")
Corrected

pg 21: typos CVDescreteGridPointCoverage and last sentence "which" should be "with"; the second to last paragraph seems to say something contradictory to "CRS of a Coverage" on this page <https://portal.opengeospatial.org/twiki/bin/view/WCSrwg/WCS12BestPractice> (where we stress that the domain of a grid coverage is expressed in grid coordinates which exist in a GridCRS).
We rephrased the paragraph in order to improve its readability.
pg 22: A grid cell is only applicable to a continuous coverage (isn't it) so I wonder why it is mentioned (since it has already been pointed out that netCDF files are discrete grid point coverages 

Actually, the Grid Cell entity is defined with and is part of the Grid entity (ISO 19123). Discrete coverages may be gridded coverages; therefore, they are characterized by grid and grid cells objects.

pg 23: "versors" should be "vectors"
Actually, versor means “normalized vector” or “unit vector”. We left the term adding the following note in brackets (i.e. unit vectors). 

pg 26: For the Dataset.Group there is a note that says that sometimes a CoordinateSystem entity does not contain any axes allowed in a coverage CRS so in these cases there is no DiscreteGridPointCoverage. Since you are mapping to a DiscreteGridPointCoverage, though, wouldn't it be theoretically possible to map the parametric dimensions to fields (as you are doing elsewhere) of a coverage with a single point in an ImageCRS?
If we understand you question correctly, that entails to specify a point coordinates –let’s say in a 2D space. In netCDF, this is possible specifying a couple of space dimensions, consisting of unique value variables, and adding these dimensions to the shape attribute which characterizes the Dataset.Group element.
pg 29: "can be thought of as containing a set of coverages that correspond to multiple coverages" is redundant. Don't really need the last phrase beginning with "that".
We simplified the phrase.

pg 30: SupportedFormat is an ows:MimeType therefore "CF-NetCDF" is not going to be a schema valid value (it is constrained by a pattern that accepts only the established MIME media types); in the note for (c) in the table, a referenced is made to a "rectified grid object" in Figure 4...it isn't clear to me what is being referenced here. It would be good to give concrete examples for (b) (one appropriate for each strategy) 

CF-netCDF-binary is going to be a registered MIME type.
We forgot to update references to Figure numbers: the right reference is to Figure 5 and not to Figure 4. We corrected it. Now the meaning of the note (c) should be clear.
pg 38: Is there a documentation reference for ncML somewhere? Maybe I missed it earlier in the doc.
As now reported in the Bibliography chapter (ex paragraph 5.1.6: netCDF documentation), the netCDF XML encoding (ncML) is documented at: 

http://www.unidata.ucar.edu/software/netcdf/ncml/
http://www.unidata.ucar.edu/projects/THREDDS/BenStuff/Documents/WCSnetCDF.htm 

S. Nativi, J. Caron, E. Davis and B. Domenico, “Design and implementation of netCDF Markup Language (NcML) and Its GML-based extension (NcML-GML)”, Computers & Geosciences Journal, Volume 31, Issue 9, November 2005, Pages 1104-1118, Elsevier Publication. Available at: http://linkinghub.elsevier.com/retrieve/pii/S0098300405001019 

http://www.unidata.ucar.edu/software/netcdf/ncml/v2.2/AnnotatedSchema.html 

pg 39: The previous example of an OpenDAP URL was shown with an http scheme and a query portion of the URI. The last paragraph of pg 39 seems to be implying that there is a desire to clearly identify the endpoint as using the OPenDAP protocol. This is a recurring pattern for protocols that operate over http (jpip, ecwp, ows service references passed to/from WPS execute requests) and I'm not sure why the solution isn't just to establish a URI scheme for the specific protocol...isn't that what URI schemes are for? 

As you may know, the present extension has been discussed and promoted by the OGC GALEON Network. The discussion clearly raised the need to include OPeNDAP as one of the “download instruments” supported by the present extension specification for getting a netCDF-CF datasets. This is the traditional way the netCDF Community has been accessing netCDF data (see THREDDS, CDM, etc.).

There are several possible ways to include OPeNDAP in a WCS extension for netCDF datasets. In the GALEON framework we discussed this point; the indication was to clearly recognize and maintain the different scope (and functionality levels) of the two protocols –in keeping with the traditional approach of the netCDF/OPeNDAP Community: to use OPeNDAP URIs to access remote, time-aggregated collections of netCDF-CF files (virtual datasets, often terabyte sized) through the unaltered netCDF API, as if they were local netCDF files.
As to OPeNDAP Vs WCS, part of the discussion is present in the following paper: 

S. Nativi and B, Domenico, “Enabling interoperability for Digital Earth: Coverage access services”, International Journal of Digital Earth, Volume 2, Supplement 1, 2009, Pages: 79-104, Taylor & Francis ed., ISSN: 1753-8955 (electronic) 1753-8947 (paper), 2009.
Another useful paper to understand the OPeNDAP restful approach is: 
Mazzetti, P.; Nativi, S., J. Caron, “RESTful Implementation of Geospatial Services”, International Journal of Digital Earth, Volume 2, Supplement 1, 2009, pages: 40-61, Taylor & Francis ed., ISSN: 1753-8955 (electronic) 1753-8947 (paper), 2009, 2009.
We listed these manuscripts in the Bibliography
pg 44: The first and second examples show two data contents in netCDF...what is that all about?
They are examples of the following cases: 

(Clause B.6.1)  SOAP response returning a couple of netCDF-CF binary files/datasets  -Case #1 of table 6.

(Clause B.6.2) HTTP response returning a couple of netCDF-CF binary files/datasets -Case #2 of table 6.

As to both examples, the response refers to a local and a remote resource. Local resources are always attached to the message, while the remote resource is attached as a copy to avoid multiple access. 
The SOAP response (i.e. B.6.1) and the HTTP response (i.e. B.6.2) are encoded along with its attachments in a MIME multipart/related message using the rules explicitly reported in the respective Clauses.

To improve the clauses readability, the titles and the example captions were changed. Examples were labeled.
pg 45: item (3) refers to a SOAP envelope but I B.6.2 is supposed to be describing Case #2 HTTP (GET or POST). Something doesn't look right. 

Did you comment the Manifest of the B.6.2 example? It doesn’t refer to a SOAP element. 

pg 47: As with the first two examples, I am confused by the data content in netCDF and the data content in ncML...is this the same data content in two different encodings? If so, isn't multipart/alternative more appropriate? If not, how exactly is the request being made such that
both netCDF and ncML get returned...are we treating those as the same format with the same MIME type? How is that justifiable?

We reshaped the entire clause B.6.3 which was unclear, indeed. We introduced the following text:
“An ncML (ncML-GML) dataset include either coverage data values or a pointer to them –i.e. a pointer to one or more netCDF binary files.
Therefore, returned ncML documents may directly encode coverage data values or point to one or more netCDF binary files. Example B.6.3 shows a response returning an ncML document which points to a netCDF binary file, which is included in the MIME multipart/related message. Both data are remote resources.

Examples B.6.4.1 and B.6.4.2 describe responses returning ncML documents which encode coverage data values.”
“NcML documents can may contain coverage data values encoded as binary sections in base64 encoding. They can be left enclosed in the ncML document or, for efficiency purposes, they can be extracted and encoded in a format other than base64. Such improvement can be obtained serializing the ncML document values element using nested multipart messages according to the MTOM/XOP specifications.” 

Example B.6.4.1 describes a “ Response excerpt showing a ncML dataset containing coverage data values encoded as a binary section in base64 encoding.”

Example B.6.4.2 describes a “HTTP multipart/related response showing a ncML dataset containing coverage data values extracted and encoded in a format other than base64 by serializing the <values> element using nested multipart messages according to the MTOM/XOP specifications.”
As far as the request is concerned, WCS client requests one or more coverages encoded in ncML(-GML) format (i.e. "application/ncML+xml”). The WCS server returns a multipart response whose content depends on the data storage strategy implemented by the server –or by the document creator. The B6.4.1 and B.6.4.2 examples show the different Multipart response types –i.e. the different. 
Peter Baumann Comments
General remarks:
There is a lot of valuable narrative and background text. While it is useful for the reader it is confusing as to where the normative parts are (ex: future plans, rationale of NetCDF, Section 4 para 1, Section 4 e) "pointers to implementations", Section 6, Section 12). I recommend to factor them out into a separate best practice document. Having such accompanying documents has been discussed already >1yr ago, but nobody has found time doing this - so here we'd have an excellent opportunity for a start.
Chapter 4: “Content and organization” describes the followed approach in order to comply with the recommendation for encoding profiles as specified in Section 9.3.2.2 of WCS 1.1 (07-067r2).
The normative nature of clauses is explicitly marked in the clause title.

Naturally, are open to follow future standard specification for describing encoding profiles, in the due time.
There are very few normative "shall" statements. Note that, according to the new policies, these constitute testable requirements. I suggest to rephrase for all requirements to make them testable.
We will do for the standard version of the specification.

Is there any XML schema document associated which can be referenced?
NetCDF and CF data models, as well as their XML encoding schemas (i.e. ncML and ncML-Gml) are not included in this document. The reason is explained in Chapter 4: “.. this document does not contain inline a specification of the netCDF file format or application programming interface.  Nor does it contain inline a specification of the CF conventions.  The underlying assumption is that parties interested in working with coverages encoded in CF-netCDF3 will do so using existing libraries rather than coding from scratch to the existing specifications, so one goal of this document is to point them to the documentation, code, and related materials they will need to do so. “
Specific remarks
- p 6, "Terms and Definitions":
The definition for Data Model is rather vague and relies on terms which themselves might need clarification (such as data model theory, abstraction). Wikipedia says for DM in a software engineering context: "...is an abstract model that describes how data is represented and accessed. Data models formally define data elements and relationships among data elements for a domain of interest."
We changed the definition using the one introduced by ISO/IEC 11179-1: Specification and standardization of data elements – Part 1: Framework.

We left the present definition as a note; in fact, it is important to include the netCDF Community meaning, being taken from the netCDF literature.

- p 9, Section 2, para 1: "formats in which data may be requested by a WCS client and provided by a WCS server" - thinking of WCS-T we might phrase it more generally: "formats in which coverage data may be communicated between WCS clients and servers"
Changed

- p 10 Section 3: the name of the format should be mentioned (according to Annex A it is "CF-NetCDF") along with the MIME type "application/x-netcdf". Generally, we should agree on a naming scheme for format extensions (eg, case, case sensitive or not).
Agree with you

- as Steven already as remarked, examples need a particular formatting (the OGC template document has a style for this, just as it has for notes).
Indeed this formatting work will be done for the “Standard Document” version. For the present discussion paper, we preferred to use styles more familiar to the netCDF and CF “community”.
- Section 5.1.4.1 para 1, 5.1.4 para 1 are unclear to me.
We improved the paragraphs text; in the revised document, they became 6.1 and 6.2. 

- Section 5.1.6: links are provided twice.
In the revised version, links are in Bibliography.

- Section 5.2.1 ff: phrasing is deviating from normative language, IMHO would benefit from an explanatory intro sentence like "CF Units serve to specify what the units of measure...are". Also formatting is incoherent.
Paragraphs text was changed

- Section 11.2.1 para 1: typo: CV_Descrete...
Corrected

- Table formatting (ex: Table 3) does not conform to OGC standards.
Indeed this formatting work will be done for the “Standard Document” version.
- From Section 11, Subsection 11.2.5 seems relevant to this specification as (only) this one addresses netCDF/WCS mapping. The other parts again form a candidate for an accompanying Best Practice paper.
Actually, it was conceived for the netCDF Community –to introduce ISO 19123 coverage geometry specification, as effectively as possible.
- Are there any specific exceptions which an implementing server must know?
We based that on the GALEON use cases.
- A general wish, not particularly related to this spec: Following ISO, notes are non-normative while notes in tables are. This insane definition is error prone. Hence, I suggest to omit footnotes in tables whenever possible.
Ok
- Although that will be relatively trivial, I suggest to add a definition for GetCapabilities stating under which name the netCDF format shall be advertised.
We think this is now covered by the new chapter 6.
- Annex A, B, C to me form the central part of this spec, therefore I'd lift it from Annex to Section status.
- Annex A, table 1 (not numbered, BTW): footnote a unclear to me, footnote b contains non-normative discussion -> BP paper.
Annex A tables are now numbered.
Footnote a) explains that:  two different netCDF coordinate systems may be mapped to the same WCS domain coordinate system: in fact, WCS/ISO 19123 doesn’t allow parametric axes for domain systems. Thus, netCDF variables defined on coordinate systems having the same spatial and temporal dimensions, generate a unique WCS coverage.

Footnote b) is normative: in fact, it describes the two different options to map netCDF parametric axes.
- Annex B contains some yellow markups.
Removed

- Annex B.6.4.1 ff: funny table headers
- Annex C: for a better understanding some comments may be helpful. Again, the whole Annex C might go into said BP document.
This annex collects the examples used and explained throughout the document. We considered this kind of annex was required by the encoding profiles rules specified in Section 9.3.2.2 of WCS 1.1 (07-067r2).
- Annex D: "Compliance" -> "Conformance"; must be Annex A as per OGC rules and must refer to an Abstract Test Suite document.
Indeed this formatting work will be done for the “Standard Document” version.
A document specifying an extension to the WCS core for binary encoding in CF-netCDF was approved by the OGC Technical Committee in April 2009 as a discussion paper.  The official version of the document is available on the OGC portal as document 09-018: http://portal.opengeospatial.org/files/?artifact_id=32195
