
CTAUR with COGA Comments - 
Drafting Space December 2022 

Purpose of this document 
This document contains the text of the Collaboration Tools Accessibility User Requirements 
(CTAUR) from November 2022. It is also a space to draft comments from COGA. 
Also, it is to ensure that information the COGA Task Force gathered in previous documents is 
included. 
Authors of comments: COGA Task Force 
Date: December 2022 
 

Next Steps (currently being reviewed) 
1.​ Review the following pages and documents: 

a.​ COGA wiki page: Tooling (wiki started by Steve Lee in 2020 capturing the task 
force reported issues 

b.​ COGA Google Doc: Issues Using W3C Tools and Processes 
c.​ COGA wiki page: Feedback on CTAUR (created by Rachael when we needed to 

have an initial response) 
2.​ Capture any issues not included in COGA wiki page: Feedback on CTAUR from: 

a.​ COGA wiki page: Tooling 
b.​ This document 

3.​ Add those issues in a Google Doc (yet to be created) 
4.​ Have COGA members review? Or, have small group review? 
5.​ Add those issues onto COGA wiki page: Feedback on CTAUR 
6.​ If time, also add information from: 

a.​ COGA Google Doc: Issues Using W3C Tools and Processes 

b.​ [inclusive meetings]  (note not all of this received consensus - but that is 

logged in the comments) 

c.​ COGA Google Slides: How to Work with COGA presentation with extra slides 
d.​ COGA Google Doc: COGA Review of Accessible Meetings 
e.​ COGA Google Doc: Inclusive Groups 

Instructions to COGA 
Please use “suggesting mode” when editing.  
Or, feel free to add comments into this document. 

https://w3c.github.io/ctaur/#collaboration-tools-and-accessibility
https://w3c.github.io/ctaur/#collaboration-tools-and-accessibility
https://www.w3.org/WAI/GL/task-forces/coga/wiki/Tooling
https://docs.google.com/document/d/1bxhXLpsqIy5p6zZHxlsSvjmhUjFqSFGCgE4eelRJxH8/edit#
https://www.w3.org/WAI/GL/task-forces/coga/wiki/Feedback_on_CTAUR
https://docs.google.com/document/d/1bxhXLpsqIy5p6zZHxlsSvjmhUjFqSFGCgE4eelRJxH8/edit#
https://docs.google.com/document/d/1RbjN7fLaucSzVfTqQdoCHoX3GFEoyHz2iiz3ap9Yd6k/edit?usp=sharing
https://docs.google.com/presentation/d/1KGtp5tLEO7Whsp814KS-rQTxb6QJQoQXhcvYSWfHF8s/edit#slide=id.p
https://docs.google.com/document/d/14Ha6bbgDMMo_zLLWa3yz88mkwL2Dz7eczWXQTB6mcPc/edit
https://docs.google.com/document/d/1RbjN7fLaucSzVfTqQdoCHoX3GFEoyHz2iiz3ap9Yd6k/edit#heading=h.gsausbyr9qj2


All COGA contributions are welcome, including questions! 

Completed Steps 
●​ Content from the Collaboration Tools Accessibility User Requirements (CTAUR), 

November 2022 version is copied below. 
 

General COGA Feedback (not for a specific section) 
●​ Terms like operational transformation need a glossary. Even people active with 

deployment of these tools may not be familiar with this phrase. Noting for those that 

need the definition: this includes concepts from advanced collaborative software 

systems. Includes locking and unlocking documents, conflict resolution, operation 

notification, compression, etc. 

●​ Title suggestion from COGA meeting 10/6/22: change title to Collaborative Editing Tools 

Editorial Issues 
●​ Empty bullet at top of page 

Scope 
●​ Request to add: 

○​ connections to other tools within a related set (not from another company). 

Example: if a document collaboration tool has features that integrate with the 

same collaboration tool maker's email programs, project management tools, etc. 

●​ COGA requests (from 10/6/22 meeting) the addition of information about what is out of 

scope. 

Content suggestions 
Suggest adding: 

○​ Add to Developer guidance: applicability of Making Content Usable 

○​ Add to Content authoring:  applicability of Making Content Usable 



○​ Add to AT-specific tools: text to speech tools, reading support tools. Example: 

Immersive Reader in Microsoft Tools. These need to be available to be used in all 

applicable features, including comments. 

○​ User guidance - instructions and training are essential. 2 subgroups: 

■​ Users on how to use the tools themselves 

■​ Best practices for equitable and accessible contributions 

Typical Features of Collaborative Editing 
●​ Request to add: 

○​ Add to real-time notifications: ability to change method for receiving notifications 

(audio, pop-up, email, banner notification) for 

■​ Presence of others who are editing the same content 

■​ Updates to the content 

○​ Notifications available to end user: settings, format of delivery, ability to 

determine from notification exact location in area being updated. 

○​ JK- the statement “a collaborative editing system may be WYSIWYG or based on 

direct editing of a markup language.” could be more clear. There is a real-time aspect 

here which may be more important distinction rather than the antiquated WYSIWYG 

acronym which is dated and doesn’t really apply. 

Some Issues of Accessibility 
●​ Request to add: 

○​ Ability to determine storage location of collaboration space 

■​ Breadcrumb style information may not be present within a collaboration 

space. This may be important for wayfinding. 

■​ Notifications about updates to the collaboration space should include 

ability to determine storage location. This may help with determining 

which group this belongs to, as people can be on multiple teams. 

■​ Functional needs:  memory, executive function. 

○​ Awareness of collaboration spaces (documents) you are invited to, and that they 

are being updated 

■​ Need to access a list of all collaboration spaces 

■​ Need to determine which are actively being used 



■​ Functional needs: memory, planning 

○​ Moving content: 

■​ it can be difficult for some to place their cursor in a location and edit while 

multiple people are editing within the same information. 

■​ This can also make it difficult to review content, consider edits, draft 

content. 

■​ Functional needs: memory, focus, processing speed. 

○​ Ability to navigate from notification to the specific area in the content. 

■​ Sometimes the notifications only include a snippet. The location identified 

within the notification may be less clear to the user once they open the 

content. 

■​ Functional needs: memory, ability to alternate tasks, processing speed. 

○​ Visually identifying content related to a comment 

○​ Ability to follow long comment threads: 

■​ Long comments or comments that have many responses become visually 

separated from the content being discussed. 

■​ Functional need: memory 

○​ Ability to control visual "noise": 

■​ Many visual changes can be occurring within a collaboration space 

■​ Need ability to toggle each kind on and off 

■​ Functional needs: focus, task switching 

○​ Density of structures: 

■​ Multiple reply levels may make following a conversation, navigating 

between the levels difficult. 

○​ Need for summaries. Examples: 

■​ List of comments and revisions you made. Rationale: coming to a 

meeting, needing to discuss your comments or revisions in a document. 

■​ Items marked resolved. These can be difficult to track, understand 

how/why they were resolved. 

○​ Ability to mark for yourself which items need you to follow up: 

■​ Notifications sometimes get marked "read" but do not have a way for you 

to remember to come back to them. Reviewing them does not necessarily 

mean you have accounted for them in your personal to-do list. You may 



need to review multiple times to ensure you understand, make a plan of 

what to do, complete that task. 

■​ View of just the items you need to follow up on, both from notifications, 

and the ones you have identified. 

■​ Functional needs: memory, planning, task switching. 

Proposed Accessibility Requirements 

General 
●​ Request to add in each place that assistive technologies is listed (and appropriate): and 

able to be visually detected. 

○​ Example: How to display comments may use only an unfamiliar icon. This may 

be missed by some people with cognitive disabilities, even if the item is 

appropriately announced to assistive technologies. 

●​ Request to add in each place that assistive technologies is listed (and appropriate): 

including accessibility features that provide cognitive support. 

○​ Example: in comment, sometimes the reading support tools do not work with 

comments. 

Comments/Annotations 
●​ Comments may need to have a separate viewing mechanism (example: different 

window) to better support readability, and maintain focus in the main document on the 

specific content being discussed. 

Presenting Revisions 
●​ Reading support tools, such as accessibility features within the collaborative tool, must 

be able to apply to revisions. 

Examples of Specific Tools 
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Abstract 

This document outlines various accessibility-related user needs, requirements and scenarios for 
collaboration tools. The tools of interest are distinguished by their support for one or more 
specific collaborative features. These features include real-time editing of content by multiple 
authors, the use of comments or annotations, and revision control. A Web-based text editor or 
word processor offering all of these features would be a central example of such a collaboration 
tool. 

The accessibility-related user needs and corresponding requirements described in this 
document may be implemented in the collaboration tool itself, or elsewhere, for example in an 
assistive technology such as a screen reader. The scope of the discussion is not limited to 
problems that can be solved in the design or implementation of the collaboration tool. Instead, a 
holistic approach is taken that gives foremost priority to the user's perspective, leading to the 
identification of solutions that may be implemented by different components of the software 
involved in performing a collaborative task. 

Although the user needs and associated requirements identified in this document are not 
normative accessibility guidance, they may influence the evolution of future accessibility 
guidelines, technical specifications, or features of collaboration tools and assistive technologies. 
They are relevant to software developers who contribute to any of these aspects of the 
collaborative experience. 

Status of This Document 

This section describes the status of this document at the time of its publication. A list of current 
W3C publications and the latest revision of this technical report can be found in the W3C 
technical reports index at https://www.w3.org/TR/. 

This document was published by the Accessible Platform Architectures Working Group as an 
Editor's Draft. 

Publication as an Editor's Draft does not imply endorsement by W3C and its Members. 

This is a draft document and may be updated, replaced or obsoleted by other documents at any 
time. It is inappropriate to cite this document as other than work in progress. 

This document was produced by a group operating under the W3C Patent Policy. W3C 
maintains a public list of any patent disclosures made in connection with the deliverables of the 
group; that page also includes instructions for disclosing a patent. An individual who has actual 
knowledge of a patent which the individual believes contains Essential Claim(s) must disclose 
the information in accordance with section 6 of the W3C Patent Policy. 

This document is governed by the 2 November 2021 W3C Process Document. 

https://www.w3.org/TR/
https://www.w3.org/TR/
https://www.w3.org/groups/wg/apa
https://www.w3.org/Consortium/Patent-Policy/
https://www.w3.org/groups/wg/apa/ipr
https://www.w3.org/Consortium/Patent-Policy/#def-essential
https://www.w3.org/Consortium/Patent-Policy/#sec-Disclosure
https://www.w3.org/2021/Process-20211102/


EDITOR'S NOTE 

Editor's Note: Contributing to this Document 

This publication is a First Public Working Draft Note (FPWD) of a document intended to become 
an Accessible Platform Architectures (APA) Note. The intent of this+(and all) APA First Public 
Working Draft Note publications is to gain a wider review of its content and solicit feedback on 
user needs that may have been missed, underrepresented, or sub-optimally described at this 
early draft stage. 

One known area where feedback is needed and expected is how collaboration tools can support 
people with cognitive and learning disability. The W3C Cognitive and Learning Disability Task 
Force (COGA TF) is actively reviewing this draft, and is providing feedback for incorporation in a 
future draft of this document based on their work in this area. An early view of COGA input to 
this document is available. 

APA encourages review and feedback in other areas to ensure future drafts are as 
comprehensive as possible. 

table of contents 
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3.​ 1.Introduction 
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2.​ 1.2Distinctive features of collaboration tools 
3.​ 1.3Collaboration tools and accessibility 

4.​ 2.User need definition 
5.​ 3.Real-Time co-editing 
6.​ 4.Annotations 
7.​ 5.Version control features 

1.​ 5.1Suggested changes 
2.​ 5.2Presenting Differences Between Revisions 

8.​ 6.Notifications and Messages 
9.​ A.References 

1.​ A.1Informative references 

1. Introduction 

1.1 What are collaboration tools? 
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https://w3c.github.io/ctaur/#collaboration-tools-and-accessibility
https://w3c.github.io/ctaur/#user-need-definition
https://w3c.github.io/ctaur/#real-time-co-editing
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https://w3c.github.io/ctaur/#presenting-differences-between-revisions
https://w3c.github.io/ctaur/#notifications-and-messages
https://w3c.github.io/ctaur/#references
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For the purposes of this document, a collaboration tool is any software that supports features 
designed to facilitate the interactive creation, editing or annotation of content by multiple 
contributors. Examples of collaboration tools include 

●​ A Web-based text editor or word processor that enables multiple authors to edit content 
simultaneously, with each contributor's changes being integrated into the resulting text 
and propagated in real time to the collaborators. 

●​ A tool that enables Web pages to be annotated with comments that are automatically 
made available to other users of the annotation service who access the same pages with 
suitable software. The software may be included in a user agent, or it may be supplied 
as an extension. 

●​ An Integrated Development Environment (IDE) that supports the collaborative editing of 
program source code in real time. 

●​ A wiki that supports version control, for example by enabling authors to revert to prior 
versions of a page or to view the differences between two versions. 

1.2 Distinctive features of collaboration tools 

This document addresses features unique to collaboration tools, rather than features which they 
share in common with other types of Web application or with application software in general. 
Indeed, any tool that has one or more of the features addressed here has the potential to benefit 
from consideration of the user needs and corresponding requirements elaborated in the 
sections that follow. 

The distinctive capabilities of collaboration tools are illustrated by the examples in section 1.1 
What are collaboration tools?. For purposes of accessibility to people with disabilities, it is 
important to consider how these features may be manifest in the user interface of the tool. From 
this perspective, the distinguishing features may be described as follows. 

Real-time co-editing 
A feature enabling multiple authors to edit the same content simultaneously. The changes 
introduced by different authors are combined in real time, using algorithms such as 
operational transformation [concurrency-control]. The combined changes are then made 
immediately visible in all of the participating authors' editing sessions. The effect is that 
each author can perceive, in real time, the changes made by collaborators, including the 
location of another author's focus within the content. 

Annotation of content with comments 
Some tools enable users to associate comments with parts of the content that is being read 
or edited. In systems such as word processors, replying to comments is supported, allowing 
threads of discussion to be associated with parts of a document. 

Comparing revisions 
Some systems can display the differences between revisions of a text for purposes of 
comparison. 

https://w3c.github.io/ctaur/#collaboration-tools
https://w3c.github.io/ctaur/#collaboration-tools
https://w3c.github.io/ctaur/#bib-concurrency-control


Suggested changes 
Some word processors can show changes (insertions, deletions and formatting-related 
modifications) made by collaborators, which an author can choose to accept or reject. 
These revisions are sometimes referred to as suggested changes or as tracked changes. 
Each change may be accompanied by metadata, for example the identity of the author who 
made the change, and a time stamp. 

NOTE 

Collaboration tools can differ widely in the nature of the content that may be read or edited, and 
in the manner in which it is presented to the user. For example, word processors provide a what 
you see is what you get (wysiwyg) interface based on a rendered view of the content, whereas 
editors designed for use with source code or markup language text do not. In the latter case, 
indentation and syntax highlighting may be the only visual cues to the structure of the code or 
markup available in the editing environment. 

Collaboration tools that support editing of graphics, mathematical notation, or other content 
types are also within the scope of this document. However, only the collaboration-related 
aspects of such systems are addressed here. The accessibility issues arising from creating and 
editing these types of content are not considered, as they are separate problems from the user 
needs associated with the collaborative features of the tools. 

1.3 Collaboration tools and accessibility 

By following established guidance such as that of Web Content Accessibility Guidelines 
(WCAG) [wcag21], designers of collaboration tools can ensure that their user interfaces are 
perceivable to and operable by a wide range of users with disabilities. However, implementing 
current guidelines is not sufficient by itself to ensure that such a user interface is 
understandable, or that it can be used efficiently to complete collaborative tasks. 

The collaboration-related features of these tools can impose significant cognitive demands on 
the user. This is especially so if a screen reader is used, and the interactive elements of the 
application are presented serially in speech or braille. For example, a screen reader may 
present details of suggested changes and comments while the user is reading a document in a 
word processor. Details of collaborators' activities in the document may be presented in real 
time. The screen reader user may also be expected to communicate with collaborators (e.g., in 
a meeting) while undertaking editing tasks. Moreover, at any time, incoming changes made by 
collaborators may alter the text that the user is reading or editing. 

Due to the cognitive demands created by collaboration tools in the practical and social contexts 
in which they are used, strategies for improving accessibility are desirable that extend beyond 
current W3C guidance. 

https://w3c.github.io/ctaur/#bib-wcag21


EDITOR'S NOTE 

Which aspects of the cognitive complexity are most challenging to a variety of users with 
learning or cognitive disabilities? Should we clarify further in the text that sensory disability as 
such (perception) is not the issue here; it is fundamentally a cognitive issue even for screen 
reader users (whether or not any cognitive disability is involved). Also, are there specific issues 
of importance to users of captions or sign language in dividing attention between 
communication and use of the collaboration tools? 

2. User need definition 

User needs relate to what conditions a particular application or platform must satisfy for a user 
with a disability to complete a task or to achieve a particular goal. User needs are dependent on 
the context in which an application is used, including the user's capabilities and the 
environmental conditions in which interaction with the interface takes place. For example, the 
cognitive demands imposed by interacting with the collaboration-related features of an 
application depend not only on the needs and capabilities of the user, including the possible 
presence of assistive technology, but also on the context. A collaborative task that the user can 
perform independently while working alone in a distraction-free environment may become 
cognitively burdensome if performed in a situation such as a meeting. Working with comments 
and suggested changes in a document may become more cognitively demanding if other 
authors are simultaneously editing the same content, and the user needs to be aware of their 
activities (e.g., to avoid introducing conflicting changes) while still performing the editing task. 
The use of different input types and methods, such as speech input or switch-based input, can 
affect the amount of time required to enter and edit text, as well as the user's ability to respond 
to potentially disruptive changes introduced by collaborators.' 

3. Real-Time co-editing 

●​ User Need 1: Users need to be able to discover the presence of collaborators who are 
reading or editing the content. 

●​ REQ 1: Provide a mode of operation in which status messages alert the user whenever 
a collaborator opens or closes an interactive session involving the same content that the 
user is accessing (e.g., the same document). 

NOTE 

Status messages need to be made available to assistive technologies, including screen readers. 
See Web Content Accessibility Guidelines (WCAG) 2.1 [wcag21], success criterion 4.1.3, and 
the associated definition of status message. 

https://w3c.github.io/ctaur/#bib-wcag21


●​ User Need 2: A screen reader user needs to be informed in real time of changes to the 
content made by collaborators. 

●​ REQ 2: Provide a mode of operation in which status messages inform the screen reader 
user of insertions, deletions or formatting-related changes made by collaborators as they 
occur. 

●​ User Need 3: Screen reader users need to be able to perform reading or editing tasks 
without distracting status messages. 

●​ REQ 3: Provide a mode of operation in which status messages informing the user of the 
presence or activities of collaborators are suppressed. This may be achieved by allowing 
the user selectively to enable and disable specific types of status message, or all such 
messages, for example in screen reader or application settings. 

●​ User Need 4: A screen reader or screen magnifier user needs to follow changes 
introduced by a collaborator as they are made. 

●​ REQ 4: Provide a function that moves the user's insertion cursor to the location in the 
content at which a collaborator is editing. If there are multiple active collaborators, then 
multiple such commands, or a menu, should be offered. 

●​ User Need 5: Users with vision, cognitive or physical disabilities need to be able to edit 
content without distraction from changes introduced by collaborators. 

●​ REQ 5: Provide a mode of operation in which changes made by collaborators are not 
displayed while the user is inserting text. 

EDITOR'S NOTE 

What strategies should be used to limit the cognitive demands imposed on people with needs 
arising from various learning or cognitive disabilities? To what extent do they overlap with the 
issues raised above and discussed in the research literature, which focuses on screen reader 
users? 

4. Annotations 

●​ User Need 6: A screen reader user needs to be informed of annotations (e.g., 
comments) associated with parts of the content, such as words, sentences or 
paragraphs in a document, or lines of code reviewed by a collaborator in a software 
development project. 

●​ REQ 6: Ensure that information about annotations is conveyed to screen readers and 
other assistive technologies, including the boundaries of the text to which the annotation 
applies, metadata associated with the annotation, and any comment text. 

NOTE 

See Web Content Accessibility Guidelines (WCAG) 2.1 [wcag21], success criterion 1.3.1. 

https://w3c.github.io/ctaur/#bib-wcag21


●​ User Need 7: Screen reader users need to be able to read text without being distracted 
by information about annotations. 

●​ REQ 7: Provide a mode of operation in which information about annotations is 
suppressed. This mode may be activated, for example, by a screen reader or application 
setting, such as a toggle switch controlling the presence or absence of annotations. 

●​ User Need 8: A screen reader user needs to be able to navigate between annotations 
(from previous to next) and to obtain a navigable list of annotations (e.g., a list of 
comments in a word processor document or on a Web page), in order to read and 
respond to annotations efficiently. 

●​ REQ 8: Provide navigation functions and a means of obtaining a list of all the 
annotations associated with the content. 

●​ User Need 9: Screen reader users need to be able to control the amount of information 
presented about annotations to prevent it from becoming overwhelming while they are 
reading, navigating and editing content. 

●​ REQ 9: Provide options for the user to limit the amount of detail presented as each 
annotation is encountered. For example, it should be possible to suppress presentation 
of metadata, or replies to comments, or to alert the user only to the presence of the 
annotation without presenting the metadata or comment text. 

NOTE 

REQ 8 may be valuable to users in general, and it should be considered for inclusion as a 
feature of collaboration tools themselves. 

EDITOR'S NOTE 

Does User Need 7 also apply to some people with learning or cognitive disabilities? What 
additional strategies should be suggested, if any? 

5. Version control features 

5.1 Suggested changes 

●​ User Need 10: Screen reader users need to be able to read the text with information 
included about suggested changes (i.e., insertions, deletions or formatting modifications 
proposed by collaborators). 

●​ REQ 10: Provide a mode of operation in which details of insertions, deletions and 
formatting changes are presented by the screen reader as the user reads the content. 

●​ User Need 11: Users with color blindness need to be able to distinguish insertions, 
deletions, and unaltered text effectively. 

●​ REQ 11: Use distinctions other than color to identify inserted and deleted text in the 
visual interface. 



NOTE 

See Web Content Accessibility Guidelines (WCAG) 2.1 [wcag21], success criterion 1.4.1. 

5.2 Presenting Differences Between Revisions 

●​ User Need 12: Users need to be able to compare revisions in meaningful units (words, 
sentences, lines, etc.), according to the nature of the content, to maximize 
comprehension. 

●​ REQ 12: Present differences in a manner that is appropriate to the type of content. For 
example, program source code should be presented with line-by-line differences, 
whereas documents (i.e., natural language texts) should be presented with differences 
shown word-by-word or sentence-by-sentence. 

6. Notifications and Messages 

Collaboration tools may send notifications to the user for a variety of reasons. For example, a 
user may be notified if a collaborator submits changes to a document or project, or adds a 
comment. These notifications may be delivered via operating system facilities, or by a 
messaging service, such as e-mail or an instant message protocol. Moreover, the collaboration 
tool may support commenting, issue tracking, or other forms of interaction via external 
messaging. These optional capabilities are addressed in the following user needs and system 
requirements. 

●​ User Need 13: Users who are easily distracted need to receive only notifications that are 
crucially important to their collaborative activity. 

●​ REQ 13: Ensure that users can choose which types of notification are delivered, and 
which are suppressed, according to the nature of the information conveyed. 

●​ User Need 14: Users for whom reading text is slow or difficult need information that is 
important to the task at hand to be clearly distinguished and prioritized. 

●​ REQ 14A: Provide a mode of operation in which notifications are short, and links to more 
detailed information are included. In this mode, full details are not provided in the 
notification. For example, a user could be notified that a comment or issue has been 
created, with the full text being available only via a link rather than as part of the 
notificational message itself. 

●​ REQ 14BIf e-mail or a similar medium is used to deliver notifications, ensure that the 
subject of the message clearly specifies the project, document or issue relevant to the 
notification. 

●​ REQ 14C If multiple notifications are provided together (e.g., in a single message), 
ensure that the user can sort the notifications according to reasonable preferences, for 
example, most recent first, or oldest first. This is applicable, for example, to a series of 
comments organized as threads of discussion, all delivered in a single summary 
message to the user. 

https://w3c.github.io/ctaur/#bib-wcag21
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