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[Comment from CRA: This document was created from Murata-san’s draft as of May 8, 2016.  Included are clauses 8.3 and 8.4.  Although I chose to retain formatting, clause numbers and some other list formatting was lost.  Please let me know if anything is not clear. End comment]
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This subclause is informative.
[bookmark: _Toc101085908][bookmark: _Toc101262524][bookmark: _Toc101263539][bookmark: _Toc101085912][bookmark: _Toc101262528][bookmark: _Toc101263543][bookmark: _Toc101085917][bookmark: _Toc101262533][bookmark: _Toc101263548][bookmark: _Toc101085924][bookmark: _Toc101262540][bookmark: _Toc101263555]This part of ISO/IEC 29500 defines a way to use IRIs (RFC 3987) to reference part resources inside a package. In particular, the scheme "pack" is introduced in accordance with the guidelines in RFC 4395.
[Note:  Schemes are represented in an IRI by the prefix in an IRI before the colon.  A well-known example is "http". end note]
An example of an IRI in the pack scheme is:
pack://http%3c,,www.openxmlformats.org,my.container/a/b/foo.xml
The substring between the double slash and the first single slash represents an IRI in the http scheme for a package, transformed to allow embedding within an IRI in the pack scheme.
References from the outside of a package are absolute IRIs of the packis scheme, while those from the inside are relative IRIs, which are resolved to absolute IRIs of this scheme.
The following terms are used as they are defined in accordance with RFC 3986: scheme, authority, path, segment, reserved characters, sub-delims, unreserved characters, pchar, pct-encoded characters, query, fragment, and resource. 	Comment by Caroline Arms: RFC 3986 does not “define” terms in a formal sense.  Some of these are terms used in text (including headings) and others are tokens in the ABNF in RFC 3986. A later pass should be made to consider whether to make that distinction explicit and decide whether any of these should be moved to the intro to the Terms and Definitions clause with “base URI” and “relative reference”.  The source for sub-delims and pct-encoded is mentioned in the next subclause, below the ABNF for the pack scheme.

End of informative subclause.
[bookmark: _Toc391632559][bookmark: _Toc391632560][bookmark: _Toc431697867]Pack Scheme
This part of ISO/IEC 29500 defines a specific scheme used to refer to parts in a package: the pack scheme. An IRI that uses the pack scheme is called a pack IRI.
The pack scheme is a historicalscheme in the IANA-maintained registry of schemes located at https://www.iana.org/assignments/uri-schemes/historic/pack.  It was a provisional scheme, but was changed to a historical scheme due to a mistake (see the following Note) in the registration proposal. 
The syntax of pack IRIs is defined by the AEBNF (see RFC 42234) as follows:
pack_IRI 	= "pack://" iauthority [ "/" | ipath ]	
iauthority	= *( iunreserved | sub-delims | pct-encoded )
ipath	= 1*( "/" isegment )
isegment	= 1*( ipchar )
In this ABNF, sub-delims and pct-encoded are defined in RFC 3986 and iunreserved and ipchar are defined in RFC 3987.
The authority component (iauthority) contains an embedded IRI that points to a package.  See 8.3.4 for the procedure for transforming the IRI for the package to permit embedding in the pack IRI as the authority component.  The authority component shall not reference a package embedded in another package. 
[Note:  The definition of the authority component requires that the colon character (:) be escaped as %3c.  However, in the proposed registration of the pack scheme, an unescaped colon (:) character was mistakenly used.  end note]
The optional path component ( ipath) identifies a particular part within the package. When the path component is missing, the resource identified by the pack IRI is the package as a whole. [M7.2]
The optionalA pack IRI might have a query component (as specified in RFC 3986).  A query component iin a pack IRI is not used when resolving the IRI to a part.	Comment by Caroline Arms: This sentence should probably use the pattern  “ A pack IRI might have …
A pack IRI might have a fragment identifiercomponent ( as specified  in RFC 39867). If present, this fragment applies to whatever resource the pack IRI identifies.
[Example:
Example 8–. Using the pack IRI to identify a part
The following IRI identifies the “/a/b/foo.xml” part within the “http://www.openxmlformats.org/my.container” package resource:
pack://http%3c,,www.openxmlformats.org,my.container/a/b/foo.xml
end example]
[Example:
Example 8–. Equivalent pack IRIs
The following pack IRIs are equivalent:
pack://http%3c,,www.openxmlformats.org,my.container
pack://http%3c,,www.openxmlformats.org,my.container/
end example]
[Example:
Example 8–. A pack IRI with percent-encoded characters
The following IRI identifies the “/c/d/bar.xml” part within the “http://myalias:pswr@www.my.com/containers.aspx?my.container” package:
pack://http%3c,,myalias%3cpswr%40www.my.com,containers.aspx%3fmy.container
/c/d/bar.xml
end example]
[Note:  The pack scheme is a historical scheme in the IANA-maintained registry of schemes located at https://www.iana.org/assignments/uri-schemes/.  It was a provisional scheme, but was changed to a historical scheme. See https://www.iana.org/assignments/uri-schemes/historic/pack.  The change in status was due to a mistake in the registration proposal.  The definition of the authority component in RFC 3986 requires that the colon character (:) in the embedded IRI be escaped (percent-encoded) as %3c.  However, in the proposed registration of the pack scheme, an unescaped colon (:) character was mistakenly used.  end note]
[bookmark: _Ref391618574][bookmark: _Ref391618577][bookmark: _Toc391632561][bookmark: _Toc431697868]Resolving a Pack IRI to a Resource
The following is an algorithm for resolving a pack IRI to a resource (either a package or a part): 
1. Parse the pack IRI into the potential three components: scheme, authority, path, as well as any fragment identifier.
In the authority component, replace all commas (“,”) with forward slashes (“/”).
Un-percent-encode ASCII characters in the resulting authority component.
The resultant authority component shall be a valid IRI for the package as a whole.  If it is not, the pack IRI is invalid.  
If the path component is empty, the pack IRI resolves to the package as a whole and the resolution process is complete.
A non-empty path component shall be a valid part name. If it is not, the pack IRI is invalid. 
The pack IRI resolves to the part with this part name in the package identified by the authority component.
[Example:
Example –. Resolving a pack IRI to a resource
Given the pack IRI:
pack://http%3c,,www.my.com,packages.aspx%3fmy.package/a/b/foo.xml
The components:
<authority>= http%3c,,www.my.com,packages.aspx%3fmy.package
<path>= /a/b/foo.xml
are converted to the package IRI:
http://www.my.com/packages.aspx?my.package
and the path:
/a/b/foo.xml
Therefore, this IRI refers to a part named “/a/b/foo.xml” in the package at the following IRI: http://www.my.com/packages.aspx?my.package.
end example]
[bookmark: _Toc391632562][bookmark: _Ref399401157][bookmark: _Ref431696944][bookmark: _Toc431697869]Composing a Pack IRI 
The following is an algorithm for composing a pack IRI from the IRI of an entire package resource and a part name.
In order to be suitable for creating a pack IRI, the IRI of a package resource shall conform to RFC 3986 requirements for absolute IRIs.
To compose a pack IRI from the absolute package IRI and a part name, the following steps shall be performed, in order:
1. [bookmark: _Ref399401173]Remove the fragment identifier from the package IRI, if present. 
Percent-encode all percent signs (“%”), question marks (“?”), at signs (“@”), colons (“:”) and commas (“,”) in the package IRI.
Replace all forward slashes (“/”) with commas (“,”) in the resulting string.
Append the resulting string to the string “pack://”.
Append a forward slash (“/”) to the resulting string. The constructed string represents a pack IRI with a blank path component.
Using this constructed string as a base IRI and the part name as a relative reference, apply the rules defined in RFC 3986 for resolving relative references against the base IRI.
The result of this operation is the pack IRI that refers to the resource specified by the part name.
[Example:
Example –. Composing a pack IRI
Given the package IRI:
http://www.my.com/packages.aspx?my.package
and the part name:
/a/foo.xml
The pack IRI is:
pack://http%3c,,www.my.com,packages.aspx%3fmy.package/a/foo.xml
end example]
[bookmark: _Toc391632563][bookmark: _Toc431697870]Equivalence
The package implementer shall consider pack IRIs equivalent if:
1. The scheme components are octet-by-octet identical after they are both converted to lowercase; and
1. The IRIs, decoded as described in 0 from the authority components, are equivalent (the equivalency rules by scheme, as per RFC 3986); and
1. The path components are equivalent part names as defined in [M7.3] 	Comment by Caroline Arms: Makes no sense, since M7.3 has no content.
[Note: In some scenarios, such as caching or writing parts to a package, it is necessary to determine if two pack IRIs are equivalent without resolving them. end note]
[Drafting note: Text of last item in published Part 2 is:  The path components are equivalent when compared as case-insensitive ASCII strings.  Need to modify previous text to deal with non-ASCII normalization.  Could this be handled with a reference back to 8.2.2.3? end note]
[bookmark: _Toc391617960][bookmark: _Toc391618201][bookmark: _Toc391632564][bookmark: _Toc391632565][bookmark: _Toc431697871]Base IRIs
This subclause defines a procedure for determining base IRIs for resolving relative references within parts in packages.	Comment by Beijing F2F: Update text that refers to base URIs
Note: Section 5.1 of RFC 3986 provides four general methodways, in order of precedence, for establishing base IRIs for resolving relative references.  The procedure in this subclause provides an OPC-specific method corresponding to the second way general method (5.1.2 Base URI from the Encapsulating Entity) dedicated to OPC packages. 	Comment by Makoto Murata: Needs more careful reviewss
Note: Base IRIs determined by the procedure in this subclause may be overridden by ways 3 or 4 in RFC 3986. 	Comment by Caroline Arms: As I read 3896, methods 3 and 4 only come into play if the conditions for 5.1.2 don’t apply – and so I think this statement is either untrue or confusing.  It certainly confuses me!
The base IRI to use with a relative reference depends on where that reference occurs within the package.  There are three possible cases:
Case 1: Relative reference occurs wWithin a non-relationship part
The base IRI within a non-relationship part shall be the pack IRI created from the IRI of the package and the part name of the part within which the relative reference occurs. 
[Example:
Consider a part /a/b/foo.xml in a package available at 
http://www.mysite.com/my.package
The base IRI is 
pack://http%3c,,www.mysite.com,my.package/a/b/foo.xml
end example]
Case 2: Relative reference occurs wWithin a relationship part for some part
The base IRI within a relationship part shall be the pack IRI created from the IRI of the package and the source part name. 
[Example:
Consider a relationship part /a/b/_rels/foo.xml.rels in a package available at 
http://www.mysite.com/my.package
The base IRI is
pack://http%3c,,www.mysite.com,my.package/a/b/foo.xml
end example]
Case 3: Relative reference occurs wWithin thea relationship part for/_rels/.rels of the entire package (/_rels/.rels) 
The base IRI within a relationship partfor a relative reference within /_rels/.rels shall be the pack IRI created from the IRI of the package.
[Example:
Consider the relationships part /_rels/.rels  in a relationship part of a package available at http://www.mysite.com/my.package. 
The base IRI is 
pack://http%3c,,www.mysite.com,my.package/
end example]
[bookmark: _Toc391632566][bookmark: _Toc431697872]Resolving Relative References
This subclause is informative.
Relative references in parts are resolved as specified in RFC section 5.2, as extended in RFC 3987, section 6.5.  This part of ISO/IEC 29500 introduces no changes to the resolution procedure, but Annex A introduces a preprocessing sequence for generating relative references. 	Comment by Caroline Arms: The specification for resolving relative references is in RFC 3986 as your later references make clear.  All RFC 3987 adds is “Processing of relative IRI references against a base is handled straightforwardly; the algorithms of [RFC3986] can be applied directly, treating the characters additionally allowed in IRI references in the same way that unreserved characters are in URI references.”
This subclause shows examples of resolving relative references to pack IRIs in relationve to two pack IRIs.  One is a pack IRI "pack://http%3c,example.com,foo.opc/a/foo.xml" for a part /a/foo.xml, while the other is a pack IRI "pack://http%3c,example.com,foo.opc/" for an entire package. 
[Comment from CRA:  The examples below are very confusing in their presentation.  I’m seeing this set of examples as you proving to yourself that the rules for relative references in RFC 3968 can be applied to Pack URIs.  If so, is it not possible to say so without explaining all the examples in gory detail?   Is there actually some way in which the 3986 rules do not apply?  If so, we probably need to be explicit about that. I found myself wondering about a presentation that used a tabular presentation for the examples either instead of all the explanation or as a summary before the explanations.  Something like
Base Pack IRI:  pack://http%3c,example.com,foo.opc/a/foo.xml
	Relative reference
	Pack representation of resolved IRI
	

	/b/bar/xml
	pack://http%3c,example.com,foo.opc/b/bar.xml
	Example 1a

	bar.xml
	pack://http%3c,example.com,foo.opc/a/bar.xml
	

	./bar.xml
	pack://http%3c,example.com,foo.opc/a/bar.xml
	

	../bar.xml
	pack://http%3c,example.com,foo.opc/bar.xml
	



Base Pack IRI:  pack://http%3c,example.com,foo.opc/
	Relative reference
	Pack representation of resolved IRI
	

	/b/bar/xml
	pack://http%3c,example.com,foo.opc/b/bar.xml
	Example 1b

	bar.xml
	pack://http%3c,example.com,foo.opc/bar.xml
	

	./bar.xml
	pack://http%3c,example.com,foo.opc/bar.xml
	

	../bar.xml
	pack://http%3c,example.com,foo.opc/bar.xml
	



The third column could be used to point to the explanation for each example.
I have not attempted to clarify the examples.
 end comment]
Example 1: Leading slash: /b/bar.xml
1) pack://http%3c,example.com,foo.opc/a/foo.xml
Since this relative reference begins with the slash character, the path component (/a/foo.xml) of the base IRI is ignored by the algorithm in 5.2.2 of RFC 3986. The scheme and authority of the resulting IRI is the same as those of the base pack IRI. Thus, the resulting IRI is
pack://http%3c,example.com,foo.opc/b/bar.xml
2) pack://http%3c,example.com,foo.opc/
Likewise, the path component (/) of the base IRI is ignored. The rest is the same.
Example 2: No leading slash: bar.xml
1) pack://http%3c,example.com,foo.opc/a/foo.xml
Since this relative reference does not begin with the slash character, the path component （/a/foo.xml) of the base IRI and that (bar.xml) of the relative reference are merged. The "merge" routine in 5.2.3 of RFC 3986 first removes "foo.xml" from the path component of the base IRI, and emits "/a/bar.xml". Thus, the resulting IRI is a pack IRI "pack://http%3c,example.com,foo.opc/a/bar.xml".
2) pack://http%3c,example.com,foo.opc/
Since the relative reference does not begin with the slash character, the path component （/) of the base IRI and that (bar.xml) of the relative reference are merged. The "merge" routine emits "/bar.xml".Thus, the resulting IRI is a pack IRI "pack://http%3c,example.com,foo.opc/bar.xml".
Example 3: Dot segment: ./bar.xml 
1) pack://http%3c,example.com,foo.opc/a/foo.xml
As in the previous case, the "merge" routine in 5.2.3 of RFC 3986 removes "foo.xml" from the path component of the base IRI, and emits "/a/./bar.xml". But the "remove_dot_segments" routine further removes "./" and emits "/a/bar.xml". Thus, the resulting IRI is a pack IRI 
pack://http%3c,example.com,foo.opc/a/bar.xml
2) pack://http%3c,example.com,foo.opc/
The "merge" routine emits "/./bar.xml" but the "remove_dot_segments" routine removes "./" and emits "/bar.xml". Thus, the resulting IRI is 
pack://http%3c,example.com,foo.opc/bar.xml
Example 4: Dot segment: ../bar.xml 
1) pack://http%3c,example.com,foo.opc/a/foo.xml
This case is similar to the previous case, but the "remove_dot_segments" routine removes "a/..". Thus, the resulting IRI is a pack IRI "pack://http%3c,example.com,foo.opc/bar.xml".
2) pack://http%3c,example.com,foo.opc/
The "merge" routine emits "/../bar.xml", but the "remove_dot_segments" routine replaces ""/../" by "/". Thus, the resulting IRI is a pack IRI pack://http%3c,example.com,foo.opc/bar.xml".
End of informative subclause.
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