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License Agreement

Permission is hereby granted by the Open Geospatial Consortium, ("Licensor"), free of charge and subject to the terms set forth below, to any person obtaining a copy of this Intellectual Property and any associated documentation, to deal in the Intellectual Property without restriction (except as set forth below), including without limitation the rights to implement, use, copy, modify, merge, publish, distribute, and/or sublicense copies of the Intellectual Property, and to permit persons to whom the Intellectual Property is furnished to do so, provided that all copyright notices on the intellectual property are retained intact and that each person to whom the Intellectual Property is furnished agrees to the terms of this Agreement.

If you modify the Intellectual Property, all copies of the modified Intellectual Property must include, in addition to the above copyright notice, a notice that the Intellectual Property includes modifications that have not been approved or adopted by LICENSOR.

THIS LICENSE IS A COPYRIGHT LICENSE ONLY, AND DOES NOT CONVEY ANY RIGHTS UNDER ANY PATENTS THAT MAY BE IN FORCE ANYWHERE IN THE WORLD.

THE INTELLECTUAL PROPERTY IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, AND NONINFRINGEMENT OF THIRD PARTY RIGHTS. THE COPYRIGHT HOLDER OR HOLDERS INCLUDED IN THIS NOTICE DO NOT WARRANT THAT THE FUNCTIONS CONTAINED IN THE INTELLECTUAL PROPERTY WILL MEET YOUR REQUIREMENTS OR THAT THE OPERATION OF THE INTELLECTUAL PROPERTY WILL BE UNINTERRUPTED OR ERROR FREE. ANY USE OF THE INTELLECTUAL PROPERTY SHALL BE MADE ENTIRELY AT THE USER’S OWN RISK. IN NO EVENT SHALL THE COPYRIGHT HOLDER OR ANY CONTRIBUTOR OF INTELLECTUAL PROPERTY RIGHTS TO THE INTELLECTUAL PROPERTY BE LIABLE FOR ANY CLAIM, OR ANY DIRECT, SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES, OR ANY DAMAGES WHATSOEVER RESULTING FROM ANY ALLEGED INFRINGEMENT OR ANY LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR UNDER ANY OTHER LEGAL THEORY, ARISING OUT OF OR IN CONNECTION WITH THE IMPLEMENTATION, USE, COMMERCIALIZATION OR PERFORMANCE OF THIS INTELLECTUAL PROPERTY.

This license is effective until terminated. You may terminate it at any time by destroying the Intellectual Property together with all copies in any form. The license will also terminate if you fail to comply with any term or condition of this Agreement. Except as provided in the following sentence, no such termination of this license shall require the termination of any third party end-user sublicense to the Intellectual Property which is in force as of the date of notice of such termination. In addition, should the Intellectual Property, or the operation of the Intellectual Property, infringe, or in LICENSOR’s sole opinion be likely to infringe, any patent, copyright, trademark or other right of a third party, you agree that LICENSOR, in its sole discretion, may terminate this license without any compensation or liability to you, your licensees or any other party. You agree upon termination of any kind to destroy or cause to be destroyed the Intellectual Property together with all copies in any form, whether held by you or by any third party.

Except as contained in this notice, the name of LICENSOR or of any other holder of a copyright in all or part of the Intellectual Property shall not be used in advertising or otherwise to promote the sale, use or other dealings in this Intellectual Property without prior written authorization of LICENSOR or such copyright holder. LICENSOR is and shall at all times be the sole entity that may authorize you or any third party to use certification marks, trademarks or other special designations to indicate compliance with any LICENSOR standards or specifications. 

This Agreement is governed by the laws of the Commonwealth of Massachusetts. The application to this Agreement of the United Nations Convention on Contracts for the International Sale of Goods is hereby expressly excluded. In the event any provision of this Agreement shall be deemed unenforceable, void or invalid, such provision shall be modified so as to make it valid and enforceable, and as so modified the entire Agreement shall remain in full force and effect. No decision, action or inaction by LICENSOR shall be construed to be a waiver of any rights or remedies available to it.
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i. Preface
This document provides the set of revision notes for the existing OGC Implementation Standard GeoPackage version 1.1 (OGC 12-128r12) and does not modify that standard.
This document was approved by the OGC membership on <insert approval date here>. As a result of the OGC Standards Working Group (SWG) process, there were a number of edits and enhancements made to this standard. This document provides the details of those edits, deficiency corrections, and enhancements. It also documents those items that have been deprecated. Finally, this document provides implementations details related to issues of backwards compatibility.
<Insert any other introductory notes here>

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent rights. The Open Geospatial Consortium shall not be held responsible for identifying any or all such patent rights.

Recipients of this document are requested to submit, with their comments, notification of any relevant patent claims or other intellectual property rights of which they may be aware that might be infringed by any implementation of the standard set forth in this document, and to provide supporting documentation.
ii. Document terms and definitions
This document uses the standards terms defined in Subclause 5.3 of [OGC 05-008]. In particular, the word “shall” (not “must”) is the verb form used to indicate a requirement to be strictly followed to conform to this specification.
iii. Document contributor contact points
All questions regarding this document should be directed to the editor or the contributors:
	Name
	Organization

	Jeff Yutzler
	Image Matters LLC

	
	


iv. Revision history
	Date
	Release
	Editor
	Primary clauses modified
	Description

	12/26/2015
	0.1
	JPY
	All
	Initial Revision

	12/26/2015
	0.2
	JPY
	4
	Minor updates

	12/28/2015
	0.3
	JPY
	4
	Minor updates

	1/13/2016
	0.4
	JPY
	2, 4.2, 5.2
	Revised Annex F.10 (extension for CRS WKT)

	2/15/2016
	0.5
	JPY
	
	1.0.2 -> 1.1


v. Future work
Improvements in this document may be desirable. There will be a short member review period to solicit input and comments from the broader geospatial community.

GeoPackage v1.1
1 Scope
GeoPackage is an open, standards-based, platform-independent, portable, self-describing, compact format for transferring geospatial information.

Over the course of 2015, the GeoPackage Standards Working Group (SWG) made a number of changes to the GeoPackage Encoding Standard with Corrigendum (OGC 12-128r11). These changes have been aggregated into version 1.1 of the GeoPackage Encoding Standard (12-128r12). 
GeoPackage 1.1 is a technical amendment to version 1.0.1. The technical amendment designation is being used because of a number of substantive changes that alter conformance requirements. However, all of these changes were carefully considered for impact on existing implementations. Changes that were considered to have a significant impact were rejected or recast in order to limit their impact. 

All changes were all managed via the GitHub repository. All substantive issues and many administrative issues were raised in the GitHub Issue Tracker and discussed by the SWG. Once the issue was resolved, a pull request was generated and merged into the repository. Many administrative issues such as typos were corrected directly through a pull request.
A large number of the changes in this version are corrections (corrigenda) to the Tiles portion of the specification. These issues were identified during the GeoPackage Plugfest (see the OGC GeoPackage Plugfest Discussion Paper) and ensuing discussions. The rest of the changes span the entire document.
2 Normative references
The following is a list of normative document references that have changed for the new version of this standard.
OGC 12-128r12, OGC GeoPackage Encoding Standard, version 1.1.  
3 Bibliography

OGC 12-128r11, OGC GeoPackage Encoding Standard with Corrigendum, version 1.0.1, https://portal.opengeospatial.org/files/?artifact_id=63378
OGC 15-012r2, OGC GeoPackage Plugfest Discussion Paper, https://portal.opengeospatial.org/files/?artifact_id=63285
OGC 12-063r5, OGC Well known text representation of Coordinate Reference Systems, http://docs.opengeospatial.org/is/12-063r5/12-063r5.html
OGC GeoPackage GitHub repository, https://github.com/opengeospatial/geopackage
4 Change Log

KEY:

Issue#: Issue in GitHub. To open, add the issue number to the end of https://github.com/opengeospatial/geopackage/issues/
PR#: Pull Request in GitHub. To open, add the pull request number to the end of https://github.com/opengeospatial/geopackage/pulls/
Type: A=Administrative, S=Substantive. See Section 5 for more information on Substantive changes.

Section: Section number in the updated document
Tiles Corrigendum
	Issue #
	PR #
	Type
	Section
	Description
	Comments

	N/A
	107, 108
	A
	2.2.1
	Fix typos
	

	102
	112
	A
	2.2.6.1.1
	Update text to “Maximum Bounding Rectangle”
	Formerly said “minimum”

	102
	112, 194
	S
	2.2.7.1.2
	Add REQ 45 to describe tile matrix width and height
	Clarity

	104
	121
	A
	Annex I
	Update Footnote #18 (JFIF)
	T.871 is now normative

	117
	126, 128
	A
	Annex B.13
	Fix multiplicity of gpkg_tile_matrix_set in figure
	From 1..1 to 1.0-*

	125
	N/A
	A
	2.2
	Issue Tiles Corrigendum
	Roll-up


Other Changes
	Issue #
	PR #
	Type
	Section
	Description
	Comments

	109
	N/A
	A
	Annex F.8
	Fix PDF-only errors
	

	110
	114
	A
	1.1.2.1.2
	Rewriting Requirement 11
	Clarity

	118
	126, et. al.
	A
	Annex B.6
	Update Change Log
	Perfunctory

	130
	139
	S
	Annex F.9
	Change casing of column name to min_is_inclusive and max_is_inclusive
	Consistency

	130
	139, 146
	S
	Annex F.9
	Change casing of column name to “description”
	Consistency

	131
	139
	A
	Annex F.9
	Clarify rules on element casing
	Clarity

	132
	164, et. al.
	S
	Annex F et. al.
	Collapse all extensions under a single annex
	Readability

	133
	136
	A
	Annex B.6
	Remove change log before version 1.0 to reduce document length
	Readability

	135
	136
	A
	All
	Remove redlines from online version
	Readability

	137, 190
	168, et. al.
	S
	Annex F.10
	Create new extension specifying OGC 12-063r5 for CRS WKT
	Future need

	N/A
	141
	A
	Intro
	Typo (SQLite)
	Keywords

	N/A
	143
	A
	1.1.3.1.1
	Typos in Table 5
	

	144
	148
	A
	2.1.6.1.2
	User-defined tables do not need to have lowercase column names
	Consistency

	147
	166
	S
	Annex F.8,9
	Demote metadata and schema sections to extensions
	Usability

	152
	151
	A
	Annex F.4
	Typo in trigger query
	

	N/A
	157
	A
	multiple
	Typos
	

	156
	159
	A
	Annex F.9
	Define “GLOB”
	Readability

	160
	161 et. al.
	A
	general
	Numerous administrative edits
	Perfunctory

	165
	166, 167
	A
	Annex E
	Update Extension Template
	Consistency

	169
	172
	A
	Annex A et. al.
	Clean ATS references
	Consistency

	175
	177
	A
	2.3.2.1.2
	Update rules for listing extensions
	Clarity

	176
	177
	A
	multiple
	Updating cross-references, particularly in annexes
	Consistency

	179
	180
	A
	1.1.3.1.1
	Make “identifier” unique in Table 5
	Consistency

	N/A
	181
	A
	2.3.2.1.1
	Typo
	

	N/A
	182
	A
	2.3.2.1.2
	Typo in Requirement 59
	

	183
	184
	A
	Annex F.9
	Make “identifier” unique in Table 42, Table 45
	Consistency

	N/A
	187
	A
	2.3.2.1.2
	Make Requirement 62 more general
	Clarity

	189
	190, 197
	S
	1.1.1.1.1
	Update application ID to 1.1
	Perfuctory

	N/A
	191
	A
	Annex A.1.1.2.1
	Fix column names in ATS tests
	Consistency


5 Analysis of Substantive Changes
Tiles Corrigendum

102. This is a new requirement and therefore there is no risk to existing implementations. Conforming to the new requirement would improve interoperability between systems.
Other Changes

130. Two columns in the Schema Extension are renamed to conform to the rule that all column names are lower case. There are no known uses of this table in the field so the risk of this change is low.

132. This issue was identified because information regarding a single extension was scattered in at least four parts of the document. It was likely that a reader would not be able to find all of the relevant information about a particular extension. In addition, if a new extension was subsequently added to the document, it would change the numbering of the other annexes. In response, we decided to move all information regarding extensions into a single annex (Annex F), with one extension per sub-annex.

While technically an administrative edit because no requirements were actually changed, a number of internal references were updated. References to numbered elements  may break. (References to linked elements are unchanged.) Because of the potential impact to users of the standard (in documents, code samples, etc.), this is listed as substantive.
137. OGC has adopted 12-063r5, a new standard for describing coordinate reference systems as well-known text. The SWG determined that it would be too disruptive to update the references in the document to the new standard. In order to encourage adoption of the new standard, a new extension was formed and documented in Annex F.10. 
This extension establishes a new column called definition_12_063 in the gpkg_spatial_ref_sys table to contain values that conform to the new standard. Providers who conform to this extension are expected to populate both the original column (definition) and the new column. They must populate at least one definition column. In the event that it is not possible to produce a valid value in one format or the other, the value “undefined” may be used. 
Implementations are now free to adopt the new standard at their own pace by conforming to the extension. This is a new extension that does not break reverse compatibility so there is no risk to existing implementations.
147. Reports from the community indicated that the Schema and Metadata sections (formerly Sections 2.3 and 2.4 respectively) were not being used. Mandating those tables was creating work for implemententers with no tangible benefit. In response, the SWG determined that the best course of action would be to demote them to extensions (in  Annex F.8 and Annex F.9 respectively). This reduces the length of the core of the standard, improving readability. Because of the lack of use, the risk of this change is low. 

189. Because of the substantive changes, the application ID is being updated to 1.0.2. This will allow implementers to declare and determine which version of the standard is being adhered to.
Deferred enhancements
The SWG decided to defer consideration of some formal change requests in order to complete Version 1.1 to support immediate use of many of the additions. These include:

· A new extension for tiled, gridded elevation data (https://github.com/opengeospatial/geopackage-elevation)

A new SWG will consider these deferred enhancements.
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