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1 Introduction

The Lists Client Sync Protocol enables the transfer of organized collections of data, which are "items"
between a server and a client. These items conform to a specific abstract data model (section 3.2.1).
The data model is implemented by a schema defined in section 3.2.4.2. The items are accessed via
the Lists Web Service Protocol, as described in [MS-LISTSWS].

A protocol client can use this protocol to provide a richer and more responsive experience to users by
maintaining local copies of data from the protocol server.

Sections 1.5, 1.8, 1.9, 2, and 3 of this specification are normative. All other sections and examples in
this specification are informative.

1.1 Glossary
This document uses the following terms:

change token: A serialized token that can be used to determine whether changes occurred in the
system. It can also be used to deserialize packages in the correct sequence during import or
restore operations.

checked out: A publishing level that indicates that a document has been created and locked for
exclusive editing by a user in a version control system.

Coordinated Universal Time (UTC): A high-precision atomic time standard that approximately
tracks Universal Time (UT). It is the basis for legal, civil time all over the Earth. Time zones
around the world are expressed as positive and negative offsets from UTC. In this role, it is also
referred to as Zulu time (Z) and Greenwich Mean Time (GMT). In these specifications, all
references to UTC refer to the time at UTC-0 (or GMT).

discussion item: A remark or response that is posted to an online discussion forum such as a
newsgroup, SharePoint list, or electronic bulletin board.

File Transfer Protocol (FTP): A member of the TCP/IP suite of protocols that is used to copy files
between two computers on the Internet if both computers support their respective FTP roles.
One computer is an FTP client and the other is an FTP server.

globally unique identifier (GUID): A term used interchangeably with universally unique
identifier (UUID) in Microsoft protocol technical documents (TDs). Interchanging the usage of
these terms does not imply or require a specific algorithm or mechanism to generate the value.
Specifically, the use of this term does not imply or require that the algorithms described in
[RFC4122] or [C706] must be used for generating the GUID. See also universally unique
identifier (UUID).

Kerberos: An authentication system that enables two parties to exchange private information
across an otherwise open network by assigning a unique key (called a ticket) to each user that
logs on to the network and then embedding these tickets into messages sent by the users. For
more information, see [MS-KILE].

list: A container within a SharePoint site that stores list items. A list has a customizable schema
that is composed of one or more fields.

list identifier: A GUID that is used to identify a list in a site collection.

NT LAN Manager (NTLM) Authentication Protocol: A protocol using a challenge-response
mechanism for authentication (2) in which clients are able to verify their identities without
sending a password to the server. It consists of three messages, commonly referred to as Type
1 (negotiation), Type 2 (challenge) and Type 3 (authentication). For more information, see [MS-
NLMP].
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property bag: A container that stores data but is not defined in the schema for a SharePoint list.
Instead of interpreting data in a property bag, the server only passes the data in response to
requests. See also metadict.

site: A group of related webpages that is hosted by a server on the World Wide Web or an intranet.
Each website has its own entry points, metadata, administration settings, and workflows. Also
referred to as web site.

SOAP fault: A container for error and status information within a SOAP message. See [SOAP1.2-
1/2007] section 5.4 for more information.

Uniform Resource Locator (URL): A string of characters in a standardized format that identifies
a document or resource on the World Wide Web. The format is as specified in [REC1738].

user identifier: An integer that uniquely identifies a security principal (2) as distinct from all other
security principals (2) and site groups within the same site collection.

Web Services Description Language (WSDL): An XML format for describing network services
as a set of endpoints that operate on messages that contain either document-oriented or
procedure-oriented information. The operations and messages are described abstractly and are
bound to a concrete network protocol and message format in order to define an endpoint.
Related concrete endpoints are combined into abstract endpoints, which describe a network
service. WSDL is extensible, which allows the description of endpoints and their messages
regardless of the message formats or network protocols that are used.

WSDL operation: A single action or function of a web service. The execution of a WSDL operation
typically requires the exchange of messages between the service requestor and the service
provider.

XML: The Extensible Markup Language, as described in [XML1.0].
yomigana: The phonetic rendering of Japanese kanji characters.
MAY, SHOULD, MUST, SHOULD NOT, MUST NOT: These terms (in all caps) are used as defined
in [REC2119]. All statements of optional behavior use either MAY, SHOULD, or SHOULD NOT.
1.2 References

Links to a document in the Microsoft Open Specifications library point to the correct section in the
most recently published version of the referenced document. However, because individual documents
in the library are not updated at the same time, the section numbers in the documents may not
match. You can confirm the correct section numbering by checking the Errata.

1.2.1 Normative References

We conduct frequent surveys of the normative references to assure their continued availability. If you
have any issue with finding a normative reference, please contact dochelp@microsoft.com. We will
assist you in finding the relevant information.

[MS-LISTSWS] Microsoft Corporation, "Lists Web Service Protocol".

[MS-OXOCNTC] Microsoft Corporation, "Contact Object Protocol".

[RFC2119] Bradner, S., "Key words for use in RFCs to Indicate Requirement Levels", BCP 14, RFC
2119, March 1997, http://www.rfc-editor.org/rfc/rfc2119.txt

[RFC2616] Fielding, R., Gettys, J., Mogul, 1., et al., "Hypertext Transfer Protocol -- HTTP/1.1", RFC
2616, June 1999, http://www.rfc-editor.org/rfc/rfc2616.txt
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1.2.2 Informative References

[MS-STSSYN] Microsoft Corporation, "StsSync Data Structure".

1.3 Overview

The general scenario that the Lists Client Sync Protocol handles is as follows: Data exists on a server
that needs to be transferred to a client computer. Once transferred, the data can be modified on the
client. Once data on the client has been modified, the client can choose to update or not update the
server. Either way, after this protocol successfully runs, the client’s data becomes an accurate copy of
the server data.

This protocol specifies transfer of data that conforms to the schemas described in section 3.2.4.2
between a protocol client and a protocol server. The protocol uses the Lists Web Service Protocol
([MS-LISTSWS]) to transfer all data except for files. Files are transferred over HTTP or HTTPS.

1.4 Relationship to Other Protocols

This protocol uses the SOAP message protocol for formatting request and response messages, as
described in [SOAP1.1], [SOAP1.2/1] and [SOAP1.2/2]. It transmits those messages by using HTTP,
as described in [RFC2616], or Hypertext Transfer Protocol over Secure Sockets Layer (HTTPS), as
described in [RFC2818].

This protocol uses the Lists Web Service Protocol ([MS-LISTSWS]) as shown in the following layering
diagram. The protocol uses HTTP or HTTPS directly when downloading and uploading files and the
Lists Web Service Protocol ([MS-LISTSWS]) otherwise.

The following diagram shows the underlying messaging and transport stack used by the protocol:

Lists Client Sync |, > This Protocol

Lists Web Service [MS-LISTSWS]
SOAP

HTTP | HTTPS ‘

TCP '

IP ‘

Industry Standard

Figure 1: This protocol in relation to other protocols

Clients of this protocol can use a protocol such as that specified by the StsSync Structure Specification
([MS-STSSYN]) to obtain the information necessary to use the Lists Web Service Protocol ([MS-
LISTSWS]). Protocol clients can also create their own way of obtaining that information, so an
understanding of the StsSync Structure ([MS-STSSYN]) is not required.

1.5 Prerequisites/Preconditions

This protocol assumes that the protocol client already has the following information:

= A valid URL for a server that contains the list where the protocol client looks to transfer items to
or from.

= Avalid list identifier for the list where the protocol client looks to transfer items to or from.
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= The type of the list specified by the server URL and list identifier. The items in the list can be
calendars, contacts, discussions, documents, or tasks. The type describes which type of items the
list contains. See section 3.2.1 for item types.

=  Whether HTTP or HTTPS is used to communicate with the server.

= The prerequisites and preconditions of the Lists Web Service Protocol ([MS-LISTSWS]).

1.6 Applicability Statement

This protocol can be used in scenarios where a client and server both implement the abstract data
model (section 3.2.1) and the server implements the protocol described by [MS-LISTSWS]. All
restrictions in the [MS-LISTSWS] applicability statement also apply to this protocol because clients are
required to use the Lists Web Service Protocol ([MS-LISTSWS]) to implement this protocol.

This protocol is intended to transfer the data of the abstract data model (section 3.2.1) between the
protocol server and the protocol client so that both agree on the state of the items after the protocol
completes.

1.7 Versioning and Capability Negotiation

This document covers versioning issues in the following areas:

o Supported transports: This protocol uses multiple transports with SOAP as specified in
Transport (section 2.1).

e Protocol versions: This protocol is based on the Lists Web Service Protocol ([MS-LISTSWS])
and shares the same versioning.

¢ Security and authentication methods: This protocol supports the following authentication
methods: LANMAN, NT LAN Manager (NTLM) Authentication Protocol, and Kerberos.

- Capability negotiation: This protocol does explicit negotiation as specified in this section.

If a protocol server implements GetListIitemChanges and not GetListItemChangesSinceToken,
the protocol client has to implement some way of detecting that. This is optional and a protocol client
can choose to support only one of those WSDL operations. For an example of how a protocol client
might do this, see GetList (section 3.1.4.5). For information about those WSDL operations, see [MS-
LISTSWS].

1.8 Vendor-Extensible Fields
This protocol does not define any vendor-extensible fields, but because this protocol uses the Lists

Web Service Protocol ([MS-LISTSWS]), any vendor extensible fields from that protocol can be used
with this protocol. See [MS-LISTSWS] section 1.8.

1.9 Standards Assighments

None.
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2 Messages

In the following sections, the schema definition might differ from the processing rules imposed by the
protocol. The WSDL in this specification matches the WSDL that shipped with the product and
provides a base description of the schema. The text that introduces the WSDL might specify
differences that reflect actual Microsoft product behavior. For example, the schema definition might
allow for an element to be empty, null, or not present but the behavior of the protocol as specified
restricts the same elements to being non-empty, not null, and present.

2.1 Transport

Protocol servers MUST support SOAP over HTTP. Protocol servers SHOULD additionally support SOAP
over HTTPS for securing communication with clients.

This protocol uses the same transport, security model, and SOAP versions as the Lists Web Service

Protocol ([MS-LISTSWS]).

2.2 Common Message Syntax

This section contains common definitions that are used by this protocol. The syntax of the definitions
uses XML schema, as specified in [XMLSCHEMA1] and [XMLSCHEMAZ2], and WSDL, as specified in
[WSDL].

2.2.1 Namespaces

This protocol uses the same namespaces as specified in [MS-LISTSWS] section 2.2.1.

2.2.2 Messages

This specification does not define any common WSDL message definitions.

2.2.3 Elements

This specification does not define any common XML schema element definitions.

2.2.4 Complex Types

The following table summarizes the set of common XML schema complex type definitions defined by
this specification. XML schema complex type definitions that are specific to a particular operation are
described with the operation.

Complex type Description

AttachProps Contains information about an attachment.

RecurrenceRule Defines when a recurrence takes place.

RecurrenceDefinition Contains a RecurrenceRule (section 2.2.4.2).

RecurrenceXML Contains a RecurrenceDefinition (section 2.2.4.3).

RepeatPattern Contains a choice of elements which describe what days a recurrence
occurs on.

TimeZoneRule Contains daylight saving time (DST) biases and TransitionDate elements
(section 2.2.4.8).
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Complex type Description

TimeZoneXML Contains a TimeZoneRule (section 2.2.4.6).

TransitionDate Contains DST transition dates.

2.2.4.1 AttachProps

The AttachProps complex type contains information about an attachment.

<s:complexType name="AttachProps">
<s:sequence>
<s:element name="File">
<s:complexType>
<s:simpleContent>
<s:extension base="s:string">
<s:attribute name="Photo" use="required">
<s:simpleType>
<s:restriction base="s:string">
<s:enumeration value="0" />
<s:enumeration value="-1" />
</s:restriction>
</s:simpleType>
</s:attribute>
</s:extension>
</s:simpleContent>
</s:complexType>

</s:element>
</s:sequence>
</s:complexType>

File: Contains the file name to which the attributes of the File element apply.

File.Photo: Indicates if this file is used as a photo file for the item. For example, if the file is used as
a photo file for the item, a protocol client can interpret the photo file as an icon for the item, a picture
of a person related to the item, or something implementation-specific. Exactly zero or one File
element in AttachProps MUST have File.Photo set to -1. A value of -1 indicates the file is the photo
file for the item.

2.2.4.2 RecurrenceRule

The RecurrenceRule complex type defines when a recurrence takes place.

<s:complexType name="RecurrenceRule">
<s:sequence>
<s:element name="firstDayOfWeek" type="tns:DayOfWeekOrMonth" />
<s:element name="repeat" type="tns:RepeatPattern" />
<s:choice>
<s:element name="windowEnd" type="s:dateTime" />
<s:element name="repeatForever">
<s:simpleType>
<s:restriction base="s:string">
<s:enumeration value="FALSE" />
</s:restriction>
</s:simpleType>
</s:element>
<s:element name="repeatInstances" type="s:integer" />
</s:choice>
</s:sequence>
</s:complexType>
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firstDayOfWeek: Indicates which day of the week is considered the first day of the week. For
example, if firstDayOfWeek is Thursday, then the second day is Friday, and so on.

repeat: Using firstDayOfWeek as the first day of the week, this element specifies the repeat pattern
of the recurrence.

windowEnd: If this element is present then the recurrence ends at the date and time specified in
windowEnd.

repeatForever: If this element is present then the recurrence has no end date and repeats forever.

repeatInstances: If this element is present then the recurrence ends after the number of instances
specified by this element.

2.2.4.3 RecurrenceDefinition

The RecurrenceDefinition complex type contains a RecurrenceRule (section 2.2.4.2).

<s:complexType name="RecurrenceDefinition">
<s:sequence>
<s:element name="rule" type="tns:RecurrenceRule" />
</s:sequence>
</s:complexType>

rule: Contains a recurrence rule that defines a recurrence.

2.2.4.4 RecurrenceXML

The RecurrenceXML complex type contains a RecurrenceDefinition (section 2.2.4.3).

<s:complexType name="RecurrenceXML">
<s:sequence>
<s:element name="recurrence" type="tns:RecurrenceDefinition" />
<s:element name="deleteExceptions" type="s:string" fixed="true" minOccurs="0"
maxOccurs="1" />
</s:sequence>
</s:complexType>

recurrence: Contains elements describing a recurrence.

deleteExceptions: This element MUST be present if and only if RecurrenceXML is written by a
protocol client in UpdateListItems (section 3.1.4.10) and the protocol client requests that the
protocol server delete all exception items for this recurrence. See section 3.2.1.1 for details about
exception items and recurrences.

The following is an example of how to specify RecurrenceXML for a daily recurrence that occurs
every three days.

<recurrence>
<rule>
<firstDayOfWeek>su</firstDayOfWeek>
<repeat>
<daily dayFrequency="3" />
</repeat>
<repeatForever>FALSE</repeatForever>
</rule>
</recurrence>
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The following is an example of how to specify RecurrenceXML for a monthly recurrence that occurs
every five months on the second Tuesday of the month.

<recurrence>
<rule>

<firstDayOfWeek>su</firstDayOfWeek>

<repeat>
<monthlyByDay t
</repeat>

u='TRUE'

<repeatForever>FALSE</repeatForever>

</rule>
</recurrence>

2.2.4.5 RepeatPattern

weekdayOfMonth="'second'

monthFrequency="'5"

/>

The RepeatPattern complex type contains a choice of elements which describe what days a

recurrence occurs on.

<s:complexType name="RepeatPattern">

<s:choice>
<s:element name="dail
<s:complexType>
<s:simpleContent>

y">

<s:extension base="s:string">
<s:attribute name="weekday" type="tns:TrueFalseDOW" default="FALSE"

use="optional" />

<s:attribute name="dayFrequency" type="s:integer" default="1" use="optional" />

</s:extension>
</s:simpleContent
</s:complexType>
</s:element>
<s:element name="week
<s:complexType>
<s:simpleContent>

>

ly">

<s:extension base="s:string">

:attribute
:attribute
rattribute
rattribute
rattribute
rattribute
rattribute
rattribute
</s:extension>
</s:simpleContent
</s:complexType>
</s:element>

<s:element name="monthlyByDay">

<s:complexType>
<s:simpleContent>

name="su"
name="mo"
name="tu"

name="we"

name="th"
name="fr"
name="sa"

type="tns:
type="tns:
type="tns:
type="tns:
type="tns:
type="tns:
type="tns:

TrueFalseDOW"
TrueFalseDOW"
TrueFalseDOW"
TrueFalseDOW"
TrueFalseDOW"
TrueFalseDOW"
TrueFalseDOW"

default="FALSE"
default="FALSE"
default="FALSE"
default="FALSE"
default="FALSE"
default="FALSE"
default="FALSE"

name="weekFrequency" type="s:integer" default="1"

>

<s:extension base="s:string">

<s:attribute
rattribute
rattribute
rattribute
rattribute
rattribute
rattribute
rattribute
<s:attribute
use="optional" />
<s:attribute
use="optional" />
<s:attribute
<s:attribute
use="optional" />

name="su"
name="mo"
name="tu"
name="we"
name="th"
name="fr"
name="sa"

name="day" type="tns:TrueFalseDOW" default="FALSE"

type="tns:
type="tns:
type="tns:
type="tns:
type="tns:
type="tns:
type="tns:

TrueFalseDOW"
TrueFalseDOW"
TrueFalseDOW"
TrueFalseDOW"
TrueFalseDOW"
TrueFalseDOW"
TrueFalseDOW"

default="FALSE"
default="FALSE"
default="FALSE"
default="FALSE"
default="FALSE"
default="FALSE"
default="FALSE"

use="optional"
use="optional"
use="optional"
use="optional"
use="optional"
use="optional"
use="optional"
use="optional"

use="optional"
use="optional"
use="optional"
use="optional"
use="optional"
use="optional"
use="optional"
use=

name="weekday" type="tns:TrueFalseDOW" default="FALSE"

name="weekend day" type="tns:TrueFalseDOW" default="FALSE"

/>
/>
/>
/>
/>
/>
/>
/>

/>
/>
/>
/>
/>
/>
/>

="optional" />

name="monthFrequency" type="s:integer" default="1" use="optional" />
name="weekdayOfMonth" type="tns:WeekdayOfMonth" default="first"
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</s:extension>

</s:simpleContent>

</s:complexType>
</s:element>

<s:element name="monthly">

<s:complexType>

<s:simpleContent>

<s:extension base="s:string">

<s:attribute name="monthFrequency" type="s:integer" default="1" use="optional"

/>

<s:attribute name="day" type="s:integer" default="1" use="optional" />

</s:extension>

</s:simpleContent>

</s:complexType>
</s:element>

<s:element name="yearly">

<s:complexType>

<s:simpleContent>

<s:extension base="s:string">
<s:attribute name="yearFrequency" type="s:integer" default="1"

<s:attribute name="month" type="s:integer" default="1" use="optional"
<s:attribute name="day" type="s:integer" default="1" use="optional"

</s:extension>

</s:simpleContent>

</s:complexType>
</s:element>

<s:element name="yearlyByDay">

<s:complexType>

<s:simpleContent>

<s:extension base="s:string">

<s:attribute
:attribute
rattribute
rattribute
rattribute
:attribute
:attribute
rattribute
<s:attribute
use="optional" />
<s:attribute
use="optional" />
<s:attribute
<s:attribute
<s:attribute
use="optional" />
</s:extension>

name="su" type="tns
name="mo" type="tns:
name="tu" type="tns
name="we" type="tns
name="th" type="tns
name="fr" type="tns
name="sa" type="tns:

:TrueFalseDOW"

TrueFalseDOW"

:TrueFalseDOW"
:TrueFalseDOW"
:TrueFalseDOW"
:TrueFalseDOW"

TrueFalseDOW"

default="FALSE"
default="FALSE"
default="FALSE"
default="FALSE"
default="FALSE"
default="FALSE"
default="FALSE"

use="optional" />
/>
/>

use="optional" />
use="optional" />
use="optional" />
use="optional" />
use="optional" />
use="optional" />
use="optional" />

name="day" type="tns:TrueFalseDOW" default="FALSE" use="optional" />
name="weekday" type="tns:TrueFalseDOW" default="FALSE"

name="weekend day" type="tns:TrueFalseDOW" default="FALSE"

name="yearFrequency" type="s:integer" default="1"

name="month" type="s:integer" default="1" use="optional"

use="optional" />

/>

name="weekdayOfMonth" type="tns:WeekdayOfMonth" default="first"

</s:simpleContent>

</s:complexType>
</s:element>
</s:choice>
</s:complexType>

daily: If the recurrence is a daily recurrence, the daily element will be present.

daily.weekday: If true, this attribute indicates the recurrence occurs on the weekday (Monday,
Tuesday, Wednesday, Thursday, or Friday).

daily.dayFrequency: An integer specifying how many days go by before the next day the recurrence
occurs on. A 1 means "every day". A 2 means "every other day". A 3 means "every third day". A 4
means "every fourth day", and so on.

Weekly: If the recurrence is a weekly recurrence, the Weekly element will be present.

Weekly.su: If true, this attribute indicates the recurrence occurs on Sundays.

Weekly.mo: If true, this attribute indicates the recurrence occurs on Mondays.
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Weekly.tu: If true, this attribute indicates the recurrence occurs on Tuesdays.
Weekly.we: If true, this attribute indicates the recurrence occurs on Wednesdays.
Weekly.th: If true, this attribute indicates the recurrence occurs on Thursdays.
Weekly.fr: If true, this attribute indicates the recurrence occurs on Fridays.
Weekly.sa: If true, this attribute indicates the recurrence occurs on Saturdays.

Weekly.weekFrequency: An integer specifying how many weeks go by before the next week the
recurrence occurs on. A 1 means "every week". A 2 means "every other week". A 3 means "every
third week". A 4 means "every fourth week", and so on.

monthlyByDay: If the recurrence is a monthly recurrence and the day it occurs depends on which
day of the week the month starts with, then the monthlyByDay element will be present.

monthlyByDay.su: If true, this attribute indicates the recurrence occurs on Sunday specified by
monthlyByDay.weekdayOfMonth.

monthlyByDay.mo: If true, this attribute indicates the recurrence occurs on Monday specified by
monthlyByDay.weekdayOfMonth.

monthlyByDay.tu: If true, this attribute indicates the recurrence occurs on Tuesday specified by
monthlyByDay.weekdayOfMonth.

monthlyByDay.we: If true, this attribute indicates the recurrence occurs on Wednesday specified by
monthlyByDay.weekdayOfMonth.

monthlyByDay.th: If true, this attribute indicates the recurrence occurs on Thursday specified by
monthlyByDay.weekdayOfMonth.

monthlyByDay.fr: If true, this attribute indicates the recurrence occurs on Friday specified by
monthlyByDay.weekdayOfMonth.

monthlyByDay.sa: If true, this attribute indicates the recurrence occurs on Saturday specified by
monthlyByDay.weekdayOfMonth.

monthlyByDay.day: If true, this attribute indicates the recurrence occurs on the day specified by
monthlyByDay.weekdayOfMonth.

monthlyByDay.weekday: If true, this attribute indicates the recurrence occurs on the weekday
(Monday, Tuesday, Wednesday, Thursday, or Friday) specified by
monthlyByDay.weekdayOfMonth.

monthlyByDay.weekend_day: If true, this attribute indicates the recurrence occurs on the
weekend day (Saturday or Sunday) specified by monthlyByDay.weekdayOfMonth.

monthlyByDay.monthFrequency: An integer specifying how many months go by before the next
month the recurrence occurs on. A 1 means "every month". A 2 means "every other month". A 3
would be "every third month". A 4 means "every fourth month", and so on.

monthlyByDay.weekdayOfMonth: Specifies how to interpret the other monthlyByDay attributes
by adding a limitation to which days qualify. For example, if this attribute is "first", then the first day
of the month that matches the other recurrence attributes is the day the recurrence occurs on. If
monthlyByDay.mo is true, and monthlyByDay.weekdayOfMonth is first, then the recurrence
occurs on the first Monday.

monthly: If the recurrence is a monthly recurrence on the Nth day of a month, this element will be
present.
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monthly.monthFrequency: Specifies the frequency of the recurrence in months. 1 equals every
month, 2 equals every second month, 3 equals every third month, and so on.

monthly.day: Specifies the day of the month that the recurrence occurs on, counting up from 1="the
first day of the month".

yearly: If the recurrence is a yearly recurrence on the Nth day of a month specified by a number,
then this element will be present.

yearly.yearFrequency: Specifies the frequency in years that the recurrence occurs. 1 equals every
year, 2 equals every second year, 3 equals every third year, and so on.

yearly.month: Specifies the month that the recurrence occurs on, counting up from 1 equals the first
month of the year".

yearly.day: Specifies the day of the month that the recurrence occurs on, counting up from 1, where
1 means "the first day of the month".

yearlyByDay: If the recurrence is a yearly recurrence and the day it occurs depends on which day of
the week the month starts with, then the yearlyByDay element will be present. For example, a yearly
recurrence that occurs on the first Wednesday of June will use the yearlyByDay element. A yearly
recurrence that occurs on the 5t of June will use the yearly element and not the yearlyByDay
element.

yearlyByDay.su: Specifies that a Sunday is the day of the occurrence.
yearlyByDay.mo: Specifies that a Monday is the day of the occurrence.
yearlyByDay.tu: Specifies that a Tuesday is the day of the occurrence.
yearlyByDay.we: Specifies that a Wednesday is the day of the occurrence.
yearlyByDay.th: Specifies that a Thursday is the day of the occurrence.
yearlyByDay.fr: Specifies that a Friday is the day of the occurrence.
yearlyByDay.sa: Specifies that a Saturday is the day of the occurrence.
yearlyByDay.day: Specifies that any day can be the day of the recurrence.

yearlyByDay.weekday: Specifies that weekday (Monday, Tuesday, Wednesday, Thursday, or Friday)
can be the day of the recurrence.

yearlyByDay.weekend_day: Specifies that weekend day (Saturday or Sunday) is the day of the
recurrence.

yearlyByDay.yearFrequency: Specifies the frequency in years of the recurrence, counting up from
1="every year".

yearlyByDay.month: Specifies the month of the occurrence in the year, counting up from 1 equals
"the first month of the year".

yearlyByDay.weekdayOfMonth: Specifies which one of the days allowed by the other yearlyByDay
attributes is the day the recurrence occurs on.

2.2.4.6 TimeZoneRule

The TimeZoneRule complex type contains DST biases and TransitionDate (section 2.2.4.8)
elements.
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<s:complexType name="TimeZoneRule">
<s:sequence>
<s:element name="standardBias" type="s:integer" />
<s:element name="additionalDaylightBias" type="s:integer" minOccurs="0" />
<s:element name="standardDate" type="tns:TransitionDate" minOccurs="0" />
<s:element name="daylightDate" type="tns:TransitionDate" minOccurs="0" />
</s:sequence>
</s:complexType>

standardBias: An integer that specifies the time difference, in minutes, from Coordinated
Universal Time (UTC).

additionalDaylightBias: An integer that specifies in minutes the time that is added to the
standardBias while the time zone is between daylightDate and standardDate.

standardDate: The date and time after which only standardBias is applied.

daylightDate: The date and time after which standardBias plus additionalDaylightBias is applied.

2.2.4.7 TimeZoneXML

The TimeZoneXML complex type contains a TimeZoneRule (section 2.2.4.6) to define a time zone.

<s:complexType name="TimeZoneXML">
<s:sequence>
<s:element name="timeZoneRule" type="tns:TimeZoneRule" />
</s:sequence>
</s:complexType>

timeZoneRule: A TimeZoneRule that describes the time zone.

2.2.4.8 TransitionDate

The TransitionDate complex type contains transition dates for DST.

<s:complexType name="TransitionDate">
<s:sequence>
<s:element name="transitionRule">
<s:complexType>
<s:simpleContent>
<s:extension base="s:string">
<s:attribute name="day" type="tns:DayOfWeek" default="su" use="optional" />
<s:attribute name="month" type="s:integer" use="required" />
<s:attribute name="dayOfMonth" type="s:integer" use="optional" />
<s:attribute name="weekdayOfMonth" type="tns:WeekdayOfMonth" default="first"
use="optional" />
</s:extension>
</s:simpleContent>
</s:complexType>
</s:element>
<s:element name="transitionTime" type="s:string" />
</s:sequence>
</s:complexType>

transitionRule: contains attributes defining the transition date and time.

transitionRule.day: The day of the transition.

18/ 96

[MS-OUTSPS] - v20161215

Lists Client Sync Protocol

Copyright © 2016 Microsoft Corporation
Release: December 15, 2016



transitionRule.month: The month of the transition, counting up from 1="the first month of the
year".

transitionRule.dayOfMonth: The day of the transition, counting up from 1="the first day of the
month". If this attribute is present then the transition date is the Nth day of the month where N is the
value of dayOfMonth. If dayOfMonth is absent then the transition day is calculated from the day
and weekdayOfMonth attributes.

transitionRule.weekdayOfMonth: This attribute restricts the days allowed by the day attribute so
that only a single day is valid.

transitionTime: This is the time of day that the transition takes place. The clocks in the time zone
officially change at this time. The format SHOULD be "hour:minute:second" with no extra leading
zeroes.

2.2.5 Simple Types

The following table summarizes the set of common XML schema simple type definitions defined by this
specification. XML schema simple type definitions that are specific to a particular operation are
described with the operation.

Simple type

Description

BusyStatus

Busy status of a block of time.

booleanInteger

An integer used to represent a Boolean value.

DayOfWeek Specifies a day of the week.

DayOfWeekOrMonth Specifies a day of the week or a day of a month when combined with a
WeekdayOfMonth value (section 2.2.5.13).

EventType For items that can be recurring, this represents the type of recurrence.

FollowUp An integer representing a color.

Gender An integer representing a gender.

Importance An integer representing importance.

Participants

A string delimited by "; #" that lists user identifier numbers.

Priority

An integer representing priority.

stringGUID

A GUID written as a string.

TrueFalseDOW

A Boolean value that specifies TRUE or FALSE.

WeekdayOfMonth Specifies a day of the week or a day of a month when combined with a
DayOfWeek (section 2.2.5.3) or DayOfWeekOrMonth value (section

2.2.5.4).

2.2.5.1 BusyStatus

The BusyStatus simple type specifies the status of a block of time.

<s:simpleType name="BusyStatus">
<s:restriction base="s:int">
<s:enumeration value="-1"/>
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<s

renumeration
renumeration
renumeration
renumeration

</s:restriction>
</s:simpleType>

value="0"/>
value="1"/>
value="2"/>
value="3" /

>

Value Meaning

-1 Unspecified busy status. Protocol clients can choose to display one
of the other values if BusyStatus is -1.

0 Free.

1 Tentative.

2 Busy.

3 Out of office.

2.2.5.2 booleanlInteger

The booleanInteger simple type is an integer used to represent a Boolean value. If a nonzero value

is received in a booleanInteger type field protocol clients and protocol servers MUST treat the

nonzero value as 1.

<s:simpleType name="booleanInteger">

<s:restriction base="s:int">
<s:enumeration value="0" />
<s:enumeration value="1" />
</s:restriction>
</s:simpleType>

Value Meaning
0 false
1 true

2.2.5.3 DayOfWeek

The DayOfWeek simple type specifies a day of the week.

<s:simpleType name="DayOfWeek">
<s:restriction base="s:string">

</s:restriction>
</s:simpleType>

:enumeration value="su" />
:enumeration value="mo" />
:renumeration value="tu" />
:renumeration value="we" />
:enumeration value="th" />
:enumeration value="fr" />
:renumeration value="sa" />
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Value Meaning
su Sunday

mo Monday

tu Tuesday
we Wednesday
th Thursday

fr Friday

sa Saturday

2.2.5.4 DayOfWeekOrMonth

The DayOfWeekOrMonth simple type specifies a day of the week or a day of the month. This is

typically combined with a WeekdayOfMonth value to choose a particular day out of the ones allowed
by DayOfWeekOrMonth. Example: DayOfWeekOrMonth="su" allows Sunday, but there are several
Sundays in a typical month. Adding WeekdayOfMonth="first" would make it clear that only the "first
Sunday of the month" is allowed.

<s:simpleType name="DayOfWeekOrMonth">
<s:restriction base="s:string">

<s
<s
<s

renumeration value="su" />
:enumeration value="mo" />
:enumeration value="tu" />
renumeration value="we" />
renumeration value="th" />
:enumeration value="fr" />
:enumeration value="sa" />
:enumeration value="day" />
renumeration value="weekday" />
renumeration value="weekend day" />

</s:restriction>
</s:simpleType>

Value Meaning

su Sunday

mo Monday

tu Tuesday

we Wednesday

th Thursday

fr Friday

sa Saturday

day Sunday, Monday, Tuesday, Wednesday, Thursday, Friday, and
Saturday are allowed.
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Value

Meaning

weekday

Monday, Tuesday, Wednesday, Thursday, and Friday are
allowed.

weekend_day Sunday and Saturday are allowed.

2.2.5.5 EventType

The EventType simple type describes whether the containing item is recurring.

<s:simpleType name="EventType">
<s:restriction base="s:int" >

<s

:enumeration value="0" />
renumeration value="1" />
renumeration value="2" />
:renumeration value="3" />
:renumeration value="4" />

</s:restriction>
</s:simpleType>

Value Meaning

0 Single instance.

1 Recurring.

2 MUST be interpreted as 0.

3 Deleted instance of a recurrence.
4 Exception to a recurrence.

2.2.5.6 FollowUp

The FollowUp simple type indicates to the user that some action needs to be taken. FollowUp values

SHOULD correspond to colors, but can represent something implementation-specific.

<s:simpleType name="FollowUp">
<s:restriction base="s:int" >

<s
<s
<s
<s
<s
<s

:renumeration value="0" />
:enumeration value="1" />
renumeration value="2" />
:renumeration value="3" />
:renumeration value="4" />
:enumeration value="5" />

</s:restriction>
</s:simpleType>

Value Meaning
0 None
1 Red
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Value Meaning
2 Orange

3 Green

4 Yellow

5 Blue

2.2.5.7 Gender

The Gender simple type indicates the user's gender.<1>

<s:simpleType name="Gender">
<s:restriction base="s:int" >

<s:enumeration value="0" />
<s:enumeration value="1" />
<s:enumeration value="2" />

</s:restriction>
</s:simpleType>

Value Meaning
0 Unknown
1 Female

2 Male

2.2.5.8 Importance

The Importance simple type indicates the level of importance.

<s:simpleType name="Importance">

<s:restriction base="s:int" >

<s:enumeration value="0" />
<s:enumeration value="1" />
<s:enumeration value="2" />

</s:restriction>

</s:simpleType>
Value Meaning
0 Low
1 Normal
2 High
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2.2.5.9 Participants

The Participants simple type is a string that lists user identifiers. These user identifiers are delimited
by ll;#ll-

<s:simpleType name="Participants">
<s:restriction base="s:string" >
<s:maxLength value="255" />
<s:pattern value=" (; #[0-9]+)*" />
</s:restriction>

</s:simpleType>

2.2.5.10 Priority

The Priority simple type indicates the level of precedence.

<s:simpleType name="Priority">
<s:restriction base="s:int" >
<s:enumeration value="-1" />
<s:enumeration value="0" />
<s:enumeration value="1" />
</s:restriction>
</s:simpleType>

Value Meaning

-1 Low priority
0 Normal

1 Urgent

2.2.5.11 stringGUID

The stringGUID simple type is a GUID written as a string using hexadecimal digits enclosed by curly
braces ({}) and separated by a hyphen (-), for example, "{B8760CFE-3A46-46c1-B4C3-
D32FE4F294D2}".

<s:simpleType name="stringGUID">
<s:restriction base="s:string">
<s:maxLength value="38"/>
<s:minLength value="38"/>
<s:pattern value="\{[0-9a-fA-F]{8}-[0-9a-fA-F]{4}-[0-%9a-fA-F]{4}-[0-9a-fA-F]{4}-[0-9a-fA-
FI{12}\}" />
</s:restriction>
</s:simpleType>

2.2.5.12 TrueFalseDOW

The TrueFalseDOW simple type specifies TRUE or FALSE. This type is used with an attribute name
that is the same as one of the WeekdayOfMonth, DayOfWeek, or DayOfWeekOrMonth
enumerated types, as in the RepeatPattern complex type. For example, DayOfWeek has an
enumeration value "mo" that represents Monday. A TrueFalseDOW type attribute named "mo" with
the value "TRUE" would mean that Monday is TRUE. This document specifies the individual meaning
and use of all such attributes with the type that contains them.
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<s:simpleType name="TrueFalseDOW">
<s:restriction base="s:string">

<s:enumeration
<s:enumeration
<s:enumeration
<s:enumeration
</s:restriction>
</s:simpleType>

value="TRUE" />
value="FALSE" />
value="true" />
value="false" />

Value Meaning
TRUE true
FALSE false
true true
false false
2.2.5.13 WeekdayOfMonth

When combined with a DayOfWeek or DayOfWeekOrMonth value, the WeekdayOfMonth simple

type specifies a day of a week or month. For example, DayOfileekOrMonth="su"
WeekdayOfMonth="first" would be the "first Sunday of the month".

<s:simpleType name="WeekdayOfMonth">

—_n

<s:restriction base="s:string">

<s:enumeration
<s:enumeration
<s:enumeration
<s:enumeration
<s:enumeration
</s:restriction>
</s:simpleType>

value="first" />
value="second" />
value="third" />
value="fourth" />
value="last" />

Value Meaning
first First
second Second
third Third
fourth Fourth
last Last

2.2.6 Attributes

This specification does not define any common XML schema attribute definitions.
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2.2.7 Groups

This specification does not define any common XML schema group definitions.

2.2.8 Attribute Groups

This specification does not define any common XML schema attribute group definitions.

2.2.9 Common Data Structures

This specification does not define any common XML schema data structures.
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3 Protocol Details

In the following sections, the schema definition might differ from the processing rules imposed by the
protocol. The WSDL in this specification matches the WSDL that shipped with the product and
provides a base description of the schema. The text that introduces the WSDL might specify
differences that reflect actual Microsoft product behavior. For example, the schema definition might
allow for an element to be empty, null, or not present but the behavior of the protocol as specified
restricts the same elements to being non-empty, not null, and present.

The Lists Web Service Protocol specifies how to transfer data between a client and a server. The Lists
Client Protocol specifies individual WSDL operations of the Lists Web service to explain the behavior of
the protocol client. [MS-LISTSWS] specifies the behavior of the protocol server for the Lists Web
Service Protocol.

Except where specified, protocol clients SHOULD interpret HTTP status codes returned by the protocol
server as specified in [RFC2616] section10.

This protocol allows protocol servers to perform implementation-specific authorization checks and
notify protocol clients of authorization faults either using HTTP status codes or using SOAP faults as
specified previously in this section.

3.1 Server Details

3.1.1 Abstract Data Model

This section describes a conceptual model of possible data organization that an implementation
maintains to participate in this protocol. The described organization is provided to facilitate the
explanation of how the protocol behaves. This document does not mandate that implementations

adhere to this model as long as their external behavior is consistent with that described in this
document.

Protocol clients and protocol servers use the same abstract data model (section 3.2.1).

3.1.2 Timers

This protocol uses the Lists Web Service Protocol ([MS-LISTSWS]) protocol.

3.1.3 Initialization

See [MS-LISTSWS] section 3.1.3 for details about initialization of the protocol server.

3.1.4 Message Processing Events and Sequencing Rules

The following table summarizes the list of WSDL operations as defined by this specification:

Operation Description

AddAttachment Adds an attachment to an item.
AddDiscussionBoardItem Adds a new discussion item to a list.
DeleteAttachment Deletes an attachment from an item on a list.
GetAttachmentCollection Gets a list of the attachments on an item.
GetList<2> Gets information about a list.
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Operation Description

GetListIlitemChanges<3> Gets item information from a list.

GetListItemChangesSinceToken<4> | Gets an item from and information about a list.

UpdatelListItems Creates or modifies items on a list.

3.1.4.1 AddAttachment

AddAttachment is used by protocol clients to create a new attachment on an item on the protocol
server.

The details of AddAttachment are specified in [MS-LISTSWS]. This document only covers the usage
of particular elements and attributes of AddAttachment for this protocol.

The protocol client fills in the AddAttachment elements specified in [MS-LISTSWS].

3.1.4.1.1 Messages

The following table summarizes the set of WSDL message definitions that are specific to this
operation.

Message Description

AddAttachmentResponse The response to a request to create a new attachment
on an item on the protocol server.

3.1.4.1.1.1 AddAttachmentResponse

Protocol clients process AddAttachmentResponse (see [MS-LISTSWS]) to confirm the successful
upload of the attachment.

If an AddAttachmentResponse is received, then the upload was successful.

If a SOAP exception is received instead of an AddAttachmentResponse, the protocol client SHOULD
behave as follows:

= If the exception errorcode (see [MS-LISTSWS] section 3.1.4.1) is 0x81020067, this indicates
that the item already has an attachment with the same file hame. The protocol client SHOULD use
HTTP PUT to overwrite the attachment binary, as specified in section 3.1.4.9 of this document.

= If the errorcode is any other value, the protocol client SHOULD treat the operation as failed and
move on to the next operation.

If anything other than an AddAttachmentResponse or a SOAP exception is received, then the
protocol client SHOULD assume the upload failed.

If no response is received, then protocol clients SHOULD assume the protocol server did not receive
the request and can try again at a time allowed by the timers (section 3.2.2).
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3.1.4.2 AddDiscussionBoardItem

Protocol clients SHOULD use this operation to add new discussion items to a list. Protocol clients
SHOULD NOT use UpdatelListItems to add new discussion items to a list. Protocol servers who
implement AddDiscussionBoardItem MAY do additional processing on discussion items.<5> If
protocol clients use UpdateListItems instead, protocol servers will not do any additional processing
of the items.

The details of AddDiscussionBoardItem are specified in [MS-LISTSWS]. This document only covers
the usage of particular elements and attributes of AddDiscussionBoardItem for this protocol.

3.1.4.2.1 Messages

The following table summarizes the set of WSDL message definitions that are specific to this
operation.

Message Description
AddDiscussionBoardItemResponse The response to a request to add new discussion items
to a list.

3.1.4.2.1.1 AddDiscussionBoardItemResponse

Protocol clients SHOULD process AddDiscussionBoardItemResponse (see [MS-LISTSWS]) to
retrieve the identifier of the item on the protocol server. The item identifier is found in the attribute
AddDiscussionBoardItemResponse.AddDiscussionBoardItemResult.listitems.data.row.ows_
ID. Protocol clients SHOULD remember the identifier and use it in an UpdateListItems operation to
update the item with any data that AddDiscussionBoardItem was unable to upload.

If protocol clients receive a SOAP exception or connection error, they SHOULD treat the operation as
failed and move on to the next item.

3.1.4.3 DeleteAttachment
Protocol clients use DeleteAttachment to delete attachments from an item on the protocol server.

The details of DeleteAttachment are specified in [MS-LISTSWS]. This document only covers the
usage of particular elements and attributes of DeleteAttachment for this protocol.

3.1.4.3.1 Messages

The following table summarizes the set of WSDL message definitions that are specific to this
operation.

Message Description

DeleteAttachmentResponse The response to a request to delete attachments from
an item on the protocol server.

3.1.4.3.1.1 DeleteAttachmentResponse

Protocol clients SHOULD process DeleteAttachmentResponse (see [MS-LISTSWS]) to confirm
successful deletion of the attachment. If protocol clients receive a SOAP exception, they SHOULD

29/ 96

[MS-OUTSPS] - v20161215

Lists Client Sync Protocol

Copyright © 2016 Microsoft Corporation
Release: December 15, 2016


%5bMS-LISTSWS%5d.pdf#Section_30b364cc38374e839ce81963292e2ee5
%5bMS-LISTSWS%5d.pdf#Section_30b364cc38374e839ce81963292e2ee5
%5bMS-LISTSWS%5d.pdf#Section_30b364cc38374e839ce81963292e2ee5
%5bMS-LISTSWS%5d.pdf#Section_30b364cc38374e839ce81963292e2ee5

assume that the attachment cannot be deleted. If protocol clients do not receive any response, they
SHOULD assume the protocol server did not receive the request and can try again later.

If protocol clients receive a SOAP exception or connection error, they SHOULD treat the operation as
failed and move on to the next attachment or item.

3.1.4.4 GetAttachmentCollection

Protocol clients use GetAttachmentCollection to get the list of all attachments on a single item in
one list.

3.1.4.4.1 Messages

The details of GetAttachmentCollection are specified in [MS-LISTSWS]. This document only covers
the usage of particular elements and attributes of GetAttachmentCollection for this protocol.

The following table summarizes the set of WSDL message definitions that are specific to this
operation.

Message Description

GetAttachmentCollectionResponse The response to a request to get the list of all
attachments on a single item in one list.

3.1.4.4.1.1 GetAttachmentCollectionResponse

Protocol clients SHOULD process GetAttachmentCollectionResponse to obtain the requested list of
attachments. See [MS-LISTSWS] about the
GetAttachmentCollectionResponse.GetAttachmentCollectionResult.Attachments.Attachment
element. Protocol clients who request to download the attachments SHOULD use HTTP GET as
specified in section 3.1.4.8 to download each attachment.

3.1.4.5 Getlist

Protocol clients SHOULD use GetList as the first message sent as part of the sync process. The
purpose of GetList is to obtain the schema and version of the protocol server. Additional useful
information can be obtained, but the protocol client can choose to ignore all of it.

If the protocol server supports GetListitemChangesSinceToken and the protocol client is going to

call that method, then protocol clients SHOULD remember the information from the first GetList and

rely on GetListItemChangesSinceToken to inform them of any changes. Remembering information
from GetList instead of using GetList again will help the protocol server perform better.

Schema for each item type is specified in section 3.2.4.2.

The details of GetList are specified in [MS-LISTSWS]. This document only covers the usage of
particular elements and attributes of GetList for this protocol.

3.1.4.5.1 Messages

The following table summarizes the set of WSDL message definitions that are specific to this
operation.
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Message Description

GetListResponse The response to a request for the schema and version
of the protocol server.

3.1.4.5.1.1 GetlListResponse

See [MS-LISTSWS] on each of the following parts of GetListResponse. Protocol clients SHOULD pay
attention to these values and can use other information in GetListResponse as well. The elements
and attributes listed here are listed along with sections of this document that reference them.

[MS-LISTSWS] section 3.1.4.16.2.2 defines the GetListResponse.GetListResult.List element. This
document uses the following elements and attributes from the GetListResponse.GetListResult.List
element.

Element or attribute name Purpose Section
Description A text description of the list. None

true if items are allowed to have None

attachments. Protocol clients can

ignore this and let the protocol
EnableAttachments server enforce it.

Protocol clients SHOULD not None

make the data available offline
ExcludeFromOfflineClient when this is true.<6>
Fields.Field.ID Identifier of a field. Section 3.2.4.2
Fields.Field.Name Name of a field. Section 3.2.4.2
Fields.Field.Type Type of a field. Section 3.2.4.2
Fields.Field.CHOICES Suggested values for the field. Section 3.2.1.5

Allows protocol clients to store Section 3.2.1.5
Fields.Field.MAPPINGS some text values as numbers.
RootFolder The root folder of a list. Section 3.2.4.2.5
ServerSettings.ServerVersion Server version. Section 1.7

3.1.4.6 GetlListItemChanges

Protocol clients SHOULD use GetListItemChangesSinceToken instead of GetListitemChanges on
protocol servers that support GetListItemChangesSinceToken. See section 1.7 for information
about how to determine this.

The details of GetListItemChanges are specified in [MS-LISTSWS]. This document only covers the
usage of particular elements and attributes of GetListlitemChanges for this protocol.
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3.1.4.7 GetListItemChangesSinceToken

GetListItemChangesSinceToken is the method that the protocol client SHOULD use to download
changes that have happened since the protocol client's last download on any protocol server that
supports it. GetListItemChanges or GetListItems MAY be used instead.<7>

The details of GetListIitemChangesSinceToken are specified in [MS-LISTSWS]. This document only
covers the usage of particular elements and attributes of GetListIitemChangesSinceToken for this
protocol.

Protocol clients fill in the arguments for GetListItemChangesSinceToken as follows.

listName: Protocol clients can fill this with a list identifier. See [MS-LISTSWS].

viewName: Protocol clients can include this element or omit it. See [MS-LISTSWS].

query: Defines additional restrictions on the data the protocol client wants from the protocol server.

The following schema defines the values that protocol clients SHOULD use within the query element
to get the protocol server behavior described in this document.<8> [MS-LISTSWS] defines additional
ways that clients can use the query element.

query.Query: This element is used to sort items. The following WSDL describes how the
query.Query element is used by protocol clients.

<complexType name="OrderByQuery">
<sequence>
<element name="OrderBy" type="OrderByIDQuery" minOccurs="1" maxOccurs="1" />
</sequence>
</complexType>

query.Query.OrderBy: This element is used to sort items by the ID field, in descending order. The
ID field is specified in section 3.2.4.2.1. Because the ID field holds unique integers assigned in
increasing order, the result of this sort is that items created earlier are sorted to the top of the list of
results. The following WSDL describes how the query.Query.OrderBy element is used by protocol
clients.

<complexType name="OrderByIDQuery">
<sequence>
<element name="FieldRef" type="string" fixed="" minOccurs="1" maxOccurs="1">
<complexType>
<simpleContent>
<extension base="string">
<attribute name="Name" type="string" fixed="ID" use="required" />
<attribute name="Ascending" type="string" fixed="FALSE" use="required" />
</extension>
</simpleContent>
</complexType>
</element>
</sequence>
</complexType>

viewFields: Protocol clients use viewFields for the following purposes:

1. An attribute Properties on viewFields SHOULD be set to true, as follows:

<viewFields Properties="TRUE"/>
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This attribute tells the protocol server to include property bag fields. If protocol clients are
not interested in those fields, then they SHOULD NOT include the Properties attribute.

2. The viewFields element SHOULD contain a series of FieldRef elements, one for each field the
protocol client requests to have in the results. See [MS-LISTSWS] for more details.

3. viewFields.ViewFields SHOULD specify the following:

<FieldRef Name="PermMask" />

This tells the protocol server to provide as many results as the protocol client has permission
to get. Without it, the protocol server SHOULD reject the entire request if the protocol client
does not have permission to one item.

4. viewFields.ViewFields SHOULD specify the following:

<FieldRef Name="MetaInfo" />

if the protocol client requests to receive property bag fields. See section 3.2.4.2.

<complexType name="ViewFields">
<attribute name="Properties" type="string" use="optional" />

<sequence>
<element name="FieldRef" type="FieldRef" fixed="" minOccurs="0"
maxOccurs="unbounded">
<complexType>
<simpleContent>

<extension base="string">
<attribute name="Name" type="string" use="required" />
</extension>
</simpleContent>
</complexType>

</element>
</sequence>
</complexType>

viewFields.Properties: Protocol clients who request to receive property bag (1) fields MUST set this
attribute to "TRUE", as follows:

<viewFields Properties="TRUE"/>

viewFields.FieldRef: Specifies a field the protocol client requests to get in
GetListItemChangesSinceTokenResponse via the viewFields.FieldRef.Name attribute.

viewFields.FieldRef.Name: The name of a field.

rowLimit: Protocol clients who request to receive all items in one response MUST omit this element.
Protocol clients who request to handle receiving items in several batches MUST set this to a nhumber.
Protocol clients can set this to any number allowed by the Lists Web Service Protocol ([MS-LISTSWS]),
but are encouraged to set this to either 100 or a number between 15 and 1000, exclusive.<9>

queryOptions: Protocol clients can use queryOptions with GetListItemChangesSinceToken,
according to their needs (see [MS-LISTSWS] for details). The following table is a list of elements used
by this document.
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GetListIitemChangesSinceToken.queryOptions.QueryOptions

<ViewAttributes Scope="RecursiveAll" />

<DatelnUtc>TRUE</DatelnUtc>

<IncludePermissions>FALSE</IncludePermissions>

<ExpandUserField>TRUE</ExpandUserField>

<IncludeAttachmentUris>TRUE</IncludeAttachmentUrls>

<IncludeAttachmentVersion>TRUE</IncludeAttachmentVersion>

<MeetingInstanceIlD>-1</MeetingInstancelD>

<OptimizeLookups>TRUE</OptimizeLookups>

<RecurrenceOrderBy>TRUE</ RecurrenceOrderBy>

<RecurrencePatternXMLVersion>v3</ RecurrencePatternXMLVersion >

<OptimizeFor>FolderUrls</OptimizeFor>

queryOptions.OptimizeLookups: Protocol clients can include this element to tell the protocol server
that it is acceptable to use an alternate implementation that reduces server load. Protocol servers can
ignore this element. Including this element MUST NOT change the contents of a successful protocol
server response. Including this element can result in queries receiving a successful response instead
of an error because of an overloaded protocol server.

queryOptions.RecurrenceOrderBy: See [MS-LISTSWS] for details on how the server sorts results
when this is present.

queryOptions.RecurrencePatternXMLVersion: This tells the protocol server that the protocol client
requests to receive recurrence XML for certain types of recurrences. These types include the
following:<10>

= Daily recurrences whose definition uses the daily.weekday attribute in its RepeatPattern
(section 2.2.4.5).

= Monthly recurrences whose definition uses the monthlyByDay.day, monthlyByDay.weekday,
or monthlyByDay.weekend_day attributes in its RepeatPattern (section 2.2.4.5).

= Yearly recurrences whose definition uses the yearlyByDay element in its RepeatPattern (section
2.2.4.5).

queryOptions.OptimizeFor: Protocol clients SHOULD use OptimizeFor to help the protocol server
perform better. Protocol servers SHOULD respect OptimizeFor, but can ignore it instead. The
following: <OptimizeFor>FolderUrls</OptimizeFor>, tells the protocol server that it SHOULD
optimize for a sort, query, or restriction that depends on the FileRef property or any URL properties it
is based on.

See [MS-LISTSWS] for information about queryOptions.OptimizeFor.

changeToken: Protocol clients SHOULD supply a valid change token in this field. If a protocol client
does not have a valid change token, then the protocol client SHOULD omit this element. Protocol
clients receive a change token as part of GetListIitemChangesSinceTokenResponse.

contains: This element is used when querying for items with data that contains certain values. See
the CamlContains type in [MS-LISTSWS].
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contains.Contains: This element is used when querying for items with data that contains certain
values.

<complexType name="ContainsQuery">
<choice>
<element name="Participants" type="positiveInteger" minOccurs="1" maxOccurs="1" />
</choice>
</complexType>

contains.Contains.Participants: This element is only used when a user identifier is known for the
protocol client. That user identifier is the value in the Participants element.

3.1.4.7.1 Messages

The following table summarizes the set of WSDL message definitions that are specific to this
operation.

Message Description

GetListIitemChangesSinceTokenResponse The response to a request to download changes that
have happened since the protocol client's last
download on any protocol server that supports it.

3.1.4.7.1.1 GetlListItemChangesSinceTokenResponse

GetListItemChangesSinceTokenResponse (see [MS-LISTSWS]) includes a lot of information that
is useful to protocol clients. If the schema is included, then protocol clients SHOULD process all of the
information from the schema that they do from GetList (section 3.1.4.5). For information about when
and how the schema is included in GetListItemChangesSinceToken, see [MS-LISTSWS] on the
element GetListItemChangesSinceTokenResponse.GetListitemChangesSinceTokenResult.
listitems.Changes.List.

In addition to the schema and other information already noted, the following attributes and elements
are referenced in other parts of this document. Each of these is contained within
GetListItemChangesSinceTokenResponse.GetListItemChangesSinceTokenResult.listitems,
as specified by [MS-LISTSWS].

Name Purpose and Section

AlternateUrls Alternate URLs. See section 3.2.4.1.
Changes.Id.ChangeType See section 3.2.6.2.
Changes.LastChangeToken See section 3.2.4.1.
Changes.MoreChanges See section 3.2.4.1.
data.ListItemcCollectionPositionNext See section 3.2.4.1.

EffectivePermMask Specifies permissions. See section 3.2.6.3.
MaxBulkDocumentSyncSize See section 3.2.4.2.6.
MinTimeBetweenSyncs See section 3.2.4.1 and section 3.2.5.
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Name Purpose and Section

RecommendedTimeBetweenSyncs See section 3.2.4.1 and section 3.2.5.

3.1.4.8 HTTP GET

Protocol clients SHOULD send the following header with their HTTP GET:

Translate: f

Some protocol servers support a feature that displays the requested file as HTML in response to HTTP
GET. The "Translate: f" header tells the protocol server that the protocol client requests the actual file
and not an HTML view of it.<11>

The status code header is used for error detection. The last-modified header is useful if protocol clients
request to make use of the CheckOutFile WSDL operation specified in [MS-LISTSWS]. Protocol
clients can tell if the file has been updated by comparing the modified times.

If the protocol server includes an ETag header in the response, then protocol clients can use its value
with the IF-Match header in section 3.1.4.9.

3.1.4.9 HTTP PUT

When overwriting files that are already on the protocol server, protocol clients SHOULD add the
following header:

IF-Match: <a string>

Protocol clients MUST replace "<a string>" with data for comparison with the file's current value. The
required data is the file version from the "Attachments" item property listed in section 3.2.4.2.1 in
GetListItemChangesSinceTokenResponse. The Attachments property MUST contain a file
version if protocol clients have included the IncludeAttachmentUrls and
IncludeAttachmentVersion elements specified in [MS-LISTSWS].

Here is an example of the Attachments value:

ows Attachments=";#http://example/Lists/Calendar/Attachments/14/MiddleMan.log;#{03b04af0-
69a4-4fea-990f-7ee608068931},2; #"

The data that belongs in the If-Match header is the text after the attachment URL and between the
"-#" separators: "{03b04af0-69a4-4fea-990f-7ee608068931%},2". Protocol clients SHOULD treat this
data as opaque and not parse it. See [MS-LISTSWS] for the format of Attachments. The final header
becomes:

IF-Match: "{03b04af0-69%9a4-4fea-990f-7ee608068931},2"

The purpose of the IF-Match header is to prevent files from being overwritten if they have changed
since the time that they were downloaded. Protocol servers MUST respond with an HTTP status code
412 (which indicates a precondition failed) if the header data does not match the current version.

36/ 96

[MS-OUTSPS] - v20161215

Lists Client Sync Protocol

Copyright © 2016 Microsoft Corporation
Release: December 15, 2016


%5bMS-LISTSWS%5d.pdf#Section_30b364cc38374e839ce81963292e2ee5
%5bMS-LISTSWS%5d.pdf#Section_30b364cc38374e839ce81963292e2ee5

3.1.4.10 UpdatelListItems

This operation is used to add items that are not discussion items and to update items.

The details of UpdateListItems are specified in [MS-LISTSWS]. This document only covers the usage
of particular elements and attributes of UpdateListItems for this protocol.

3.1.5 Timer Events

This protocol uses the same timer behavior for protocol servers as [MS-LISTSWS].

3.1.6 Other Local Events

This protocol has the same behavior as [MS-LISTSWS] for this section.

3.2 Client Details

3.2.1 Abstract Data Model

This section describes a conceptual model of possible data organization that an implementation
maintains to participate in this protocol. The described organization is provided to facilitate the

explanation of how the protocol behaves. This document does not mandate that implementations

adhere to this model as long as their external behavior is consistent with that described in this

document.

Lists can be one of five types. Each type shares a common schema. The schema for each type is

defined in this section. The following table describes list types.

List type Item type name

Calendar Events and appointments.
Contact Contacts.

Discussion Discussion items and posts.
Document Documents and folders.
Tasks Tasks.

3.2.1.1 Appointments

Appointment items and event items are synonymous and both terms are interchangeable.

At a minimum, an appointment MUST have a starting date and time. Appointments SHOULD have a
duration value and an ending date and time. If an appointment lacks either a duration value or an

ending date, or both, then protocol clients MUST calculate the missing value from the other. If both
are missing, then the protocol client SHOULD assume the duration to be zero, but can assume any

duration. Duration MUST be positive or zero. The ending date and time MUST NOT precede the

starting date and time.
Appointments MUST be one of four types:

= Single.
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= Recurring.
= An exception to a recurrence.
= A deleted instance of a recurrence.

Appointments MUST be either all-day or not. All-day appointments are all-day in every time zone and
are 24 hours long on every day they occur. All-day appointments MUST begin at midnight, 0 hours
UTC. All-day appointments do not have time zones. It is up to clients to choose whether to display the
appointment at midnight UTC, local, or some other time zone.

3.2.1.1.1 Single Appointments

A single appointment is not recurring or any type of exception.

3.2.1.1.2 Recurring Appointments

In addition to a starting date and time, recurring appointments have a recurrence definition and a
time zone definition that specify the type of recurrence and when it occurs.

The last instance of recurring appointments is defined by one of the following:
= A date-time.

= A count of instances.

= The recurrence does not end.

Each instance of the recurrence MUST begin and end at the same time as the starting date and time
and ending date and time. When showing appointments in the user interface, protocol clients can
adjust these times to conform to the time zone definition of the recurrence.

Any instance of a recurrence SHOULD have zero or one total exceptions and deleted instances.<12> If
an instance has more than one then the protocol client SHOULD choose one and ignore the other(s).
Protocol clients can choose one and display the other(s) as single appointments.

3.2.1.1.3 Exceptions to a Recurrence

Exceptions are a single appointment that overrides one instance of a recurring appointment. The
starting date and time of the overridden instance is the replacement date-time of the exception.
Exceptions are in the time zone of the recurrence they belong to.

Any property of a recurrence that is missing from an exception is assumed to have the same value as
other instances of the recurrence. This means an exception with no location to a recurrence with
location="xyz" has a location "xyz". All properties of an exception override properties of a
recurrence. This means if an exception has a different starting date and time than the instance it
replaces, the protocol client MUST use the exception’s starting date and time for that instance.

When a recurrence is deleted, all exceptions to that recurrence SHOULD also be deleted. Protocol
clients MAY instead choose to convert or display them as other appointment types.<13>

Exception items SHOULD only be converted to deleted instance items. Exception items MAY be deleted
to restore the original recurring instance.<14> Exception items can also be converted to single
appointment items, in which case the protocol client decides whether the replaced instance can be
restored, an exception, or deleted by uploading a replacement exception item.

3.2.1.1.4 Deleted Instances of a Recurrence

Deleted instances are exceptions to a recurrence (section 3.2.1.1.3). Protocol clients SHOULD NOT
display the deleted instance items<15> or the instance of the recurrence it replaces.
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Users might not understand that an item still exists for a deleted instance. Protocol clients can help
users by doing the following when deleting an instance of a recurrence:

When creating a deleted instance from an exception, protocol clients SHOULD delete the exception
and create a new deleted instance to replace it. If protocol clients change the exception’s event type
to make it a deleted instance, they SHOULD remove as much information as possible from the
exception. Protocol clients MAY leave information about the exception or add more information.<16>

When creating a deleted instance from a recurrence instance, protocol clients MUST create a new
deleted-instance item for that instance of the recurrence. The deleted instance can have any
information the protocol client requests, but SHOULD have the minimum amount necessary for
protocol clients to process the item.

3.2.1.2 Contacts

Contacts have some information about a person, group, business, or other entity.

3.2.1.3 Discussions

Conceptually, discussion items often represent posts to a newsgroup, e-mail messages, bulletin
boards, or e-mail archives. The exact context is up to the protocol client.

Discussion items can be one of two types:
= Root items chosen by the protocol server.
= All other items.

Root items SHOULD be the first item the protocol server received on an e-mail thread, but can be
arbitrarily chosen. Root items SHOULD be replies to earlier posts on a tread. Every thread MUST have
exactly one root item. When a root item is deleted, all posts on that thread MUST be deleted too.

All non-root items MUST belong to a root item. Deleting a non-root item SHOULD only delete that
item, but can do whatever a protocol client requests.

Root items are items where the ContentTypeld indicates the item is a folder. Section 3.2.4.2.1
specifies the values of ContentTypeld.

3.2.1.4 Documents

Conceptually, a document item is similar to a file in a file system. The document item MUST include
information for the file name, size, and how or where to get the file itself.

There are three things that specify a document:

= A document item exists in a folder item. If the folder item is deleted, then all documents and
folders in it MUST be deleted too.

= Document items SHOULD have exactly one file. Document items MUST have at least one file.

= Document items SHOULD have information describing the attachment. What information is
included is specified in section 3.2.4.2.6.

3.2.1.5 Tasks

Conceptually, tasks are a way to track work, activities, or steps in a process. Tasks might have
properties to describe how much work has been done, who is supposed to be working on the task, or
when the task needs to be finished.
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Tasks have a title, due date, and something to indicate if the task is complete or not. What data is
included with a task is an implementation detail. Section 3.2.4.2.8 specifies several task properties
that protocol clients can use or ignore.

3.2.2 Timers

Timer

Description

TimeElapsedSinceLastSync

The period of time that has passed since the last time this
protocol was performed. This is ignored if the protocol
client has not performed the protocol before. Each list gets
a copy of this timer.

3.2.3 Initialization

At the beginning of the protocol, the timers are in the following states:

TimeElapsedSincelLastSync is ignored if protocol client has not performed this protocol on the

current list, so protocol clients are free to choose an initial value in that case. If the protocol client has
performed this protocol with the current list, then TimeElapsedSinceLastSync is the time elapsed
since the last time the protocol finished work on the current list.

3.2.4 Message Processing Events and Sequencing Rules

3.2.4.1 State Diagram

The following state diagram illustrates how a protocol client SHOULD download items from a protocol
server using this protocol. The first decision the protocol client makes is whether
TimeElapsedSincelLastSync is large enough. TimeElapsedSinceLastSync is large enough if it is

greater than both the MinTimeBetweenSyncs and RecommendedTimeBetweenSyncs attributes

of the

GetListItemChangesSinceTokenResponse.GetListItemChangesSinceTokenResult.listitems
element specified in [MS-LISTSWS]. Protocol clients SHOULD NOT ignore MinTimeBetweenSyncs,
but protocol clients can ignore RecommendedTimeBetweenSyncs.<17>
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. TimeElapsedSincelLastSync too small———
Ok to start

GetlList Fail >
or process cached schemaj i

Success

GetListIltemChangesSinceToken .
—}( or GetListltemsChanges j;Fallure response or no response

Successful response
Need to get from server

more results l
Attachments
Processing Items pro_perty GetAttachmentCollection
Indicates
attachments
. Failure
More items gt
To process Success

No attachments

More attachments
l«¢——No more attachments

HTTP GET }7
Y
Finish processing this itemjiNo more items and no changes to upload

No more items and client
has changes to upload

Upload changes Finished

Figure 2: State diagram showing the sequence of decisions and operations performed by a
protocol client

The "Need to get more results" transition in the diagram refers to when protocol clients download
items in batches. See [MS-LISTSWS] on GetListItemChangesSinceToken.rowLimit and the
following contents of
GetListItemChangesSinceTokenResponse.GetListIitemChangesSinceTokenResult.listitems.

Name Purpose and section
data.ListItemcCollectionPositionNext See section 3.2.4.1
Changes.LastChangeToken See section 3.2.4.1
Changes.MoreChanges See section 3.2.4.1
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The following state diagram specifies the details of the "Upload changes" state shown in the previous
diagram showing the sequence of decisions and operations performed by a protocol client.

Upload new & changed \ Failure
non-exception items ) ) =

Success

Anything except
“file already exists”

Item has attachments to upload

Process results |

Finished

Item uploaded was a recurring event
with exceptions and the exceptions
have changes to upload

AddAttachment

File exists already

HTTP PUT

UpdateListitems
for exception
items of that
recurring item

-®

Success

Process results

Has attachments

Anything except
“file already exists”

AddAttachment

File already exists

HTTP PUT

Figure 3: State diagram detailing the sequence of decisions and operations performed by a
protocol client in the "Upload changes" state

The following diagram specifies the details of the "Upload new and changed non-exception items"
state shown in the previous diagram detailing the sequence of decisions and operations performed by
a protocol client in the "Upload changes" state. Non exception items are every item type that is not an
exception to a recurrence (section 3.2.1.1).
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New discussion item

. needs upload
More new discussion items

[ AddDiscussionBoardItem

Modified items
need uploading

UpdatelListIltems

No new discussion items.
Modified items need uploading.

Figure 4: State diagram detailing the sequence of decisions and operations performed by a
protocol client in the "Upload new and changed non-exception items" state

In addition, if a protocol client receives an error from a remote operation that indicates a connection
loss, the protocol client SHOULD select an alternate URL from the
GetListItemChangesSinceTokenResponse.GetListIitemChangesSinecTokenResult.listitems.Al
ternateUrls attribute (see [MS-LISTSWS]). The protocol client SHOULD then restart the sync process
using the new URL. If an operation on that URL has failed recently, then protocol clients SHOULD NOT
try to use that URL again. The definition of "failed recently" is up to each individual protocol client and
is not specified by this protocol.

3.2.4.2 Schema of Each Item Type

Each item has a schema that is associated with it. All item data is XML-encoded. This schema is the
union of two sets of fields:

= Common schema.
= Type-specific schema.

In the sections that follow, each row in a table identifies a field by a group of attributes that appear in
GetListResponse.GetListResult.List.Fields.Field (see [MS-LISTSWS]). These attributes are:

Field.ID: The ID column of the table corresponds to this attribute. If a field does not have a defined
identifier, then the ID will be listed as "None defined".

Field.Name: The Name column of the table corresponds to this attribute.

Field.Type: The Type column of the table corresponds to this attribute. If a field does not have a
defined type, the type will be listed as "None defined" and an "interpret as" type will be given. Clients
SHOULD interpret the value as the type given in this document if the server does not specify a type.

After each table is a section that lists each field, a description of the field's purpose, and additional
information about how to interpret the field's data.
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When trying to determine if any particular field is present in the current schema, protocol clients
SHOULD follow this step-by-step rule while parsing for schema:

1. If the Field.ID matches, the field is present in the current schema. If it does not match, proceed

to step 2.

2. If the Field.Name matches, the field is present in the current schema. If it does not, the field is
not in the current schema.

In addition, protocol clients SHOULD validate that the type of the field is something they can handle.
The following table gives an example of a set of rules for compatibility. In the table, anything stored
as text is compatible with any type because no conversion is required to or from XML. Entries enclosed
in quotes are valid values for the Field.Type attribute. When the server type is not a recognized type,
this can indicate a customized scenario on the protocol server. Protocol clients SHOULD assume
unknown types are compatible if the field is in the schema.

Client type Server type Compatibility

Text Any type Yes, protocol server chooses format.
Any type Text Yes, protocol client chooses format.
Any type Unknown type Protocol clients SHOULD say Yes.

Same as server

Same as client

Yes, same format used on both protocol client and protocol
server.

Integer

Boolean

Yes, {nonzero, 0}={true,false}.

Boolean

Integer

Yes, {true,false}={nonzero, 0}.

In this example, any combination not listed in the table would not be compatible. For example, binary
data and "Integer" data would not be compatible.

Protocol clients can implement a different table of compatible types if the way the client stores data
requires it. Protocol clients can have data types that protocol servers do not. Such types would require
a conversion to a type the protocol server has and protocol clients can choose not to support

converting types.

When the protocol server does not list a field in the current server schema, protocol clients SHOULD
get the field value from the property bag fields,<18><19> but protocol clients can ignore the
property bag fields. Getting and setting an item's values for these fields works the same as fields in
the server schema, except that protocol clients need to make the following changes. This example
uses a field named "Example" with value "value". "Metalnfo" is a constant string. See [MS-LISTSWS]

for details.

Operation

In server schema

Not in server schema

UpdatelListItems

<Field Name="MetalInfo"
Property="Example">value</Fiel
d>

<Field
Name="Example">value</Fiel
d>

en

GetListIitemChangesSinceTok

ows_MetaInfo Example

ows_Example

When a property has values in both the server schema and the property bag (1) fields, the server
schema is used and the property bag (1) field value is ignored.
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3.2.4.2.1 Common Schema

Common fields are fields that appear on all item types and whose interpretation does not change

depending on the type of the item. Unless stated otherwise, all fields in this section MUST be present
on all item types<20> and contain valid data. The following table identifies some fields by a group of
attributes that appear in GetListResponse.GetListResult.List.Fields.Field (see [MS-LISTSWS] and

section 3.2.4.2.

Field.Type
Field.Name Field.ID (interpret as)
Attachments {67df98f4-9dec-48ff-a553-29bece9c5bf4} Attachments
Categories {9EBCD900-9D05-46c8-8F4D-E46E87328844} Text
ContentTypeld {03e45e84-1992-4d42-9116-26f756012634} ContentTypeld
Created {8c06beca-0777-48f7-91c7-6da68bc07b69} DateTime
ID {1d22eal1-1e32-424e-89ab-9fedbadb6cel} Counter
Modified {28cf69c5-fa48-462a-b5cd-27b6f9d2bd5f} DateTime
owshiddenversion {d4e44a66-ee3a-4d02-88c9-4ec5ff3f4cd5} Integer

ReplicationID<21>

None defined

None defined
(see section
2.2.5.11)

vti_versionhistory<22>

None defined

None defined
(see description
following the
table)

Attachments: See IncludeAttachmentUrls in [MS-LISTSWS]. Attachments can be absent from

the schema.

Categories: This is a delimited list of strings stored as a single string. The delimiter used is an
implementation detail and can vary depending on the language settings of the user. Suggested

delimiters include the semicolon ';' and comma ',' characters. Categories can be absent from items
and can be absent from the schema.

ContentTypeld: This property identifies the item type of each item. The format of ContentTypeld is
defined in [MS-LISTSWS]. The following table shows how to identify an item type by the value in the

ContentTypeld field.

ContentTypeld begins with Content or item type name
0x0102 Appointment

0x0106 Contact

0x012002 Discussion item

0x0101 Document

0x0120 Folder

0x0108 Task
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ContentTypeld begins with Content or item type name

0x010801 Workflow Task (a subtype of Task)

Protocol clients MAY choose to ignore ContentTypeld and assume all items in a list are a particular
type.<23>

Created: The date and time the item was created. Created can be absent from items and can be
absent from the schema.

ID: An integer that uniquely identifies this item from all other items in the list. Protocol clients are not
allowed to change the identifier. IDs are assigned by the protocol server, so protocol clients also
cannot set an identifier on a new item.

Modified: Date and time that the item was last modified. For document items, protocol clients MUST
NOT assume that this time is the same as the last modified time of the document file. Modified can
be absent from items and can be absent from the schema.

owshiddenversion: This is an integer that increases by 1 every time the item is modified on the
protocol server. See [MS-LISTSWS].

ReplicationID: This property is of the simple type stringGUID. Protocol clients SHOULD generate a
GUID when creating new items on the protocol server and fill the ReplicationID property with it. This
allows a protocol client to correctly identify the item later if the creation succeeds but the protocol
client receives no response from the protocol server. Protocol servers can choose to set
ReplicationID on new items created by the protocol server. ReplicationID can be absent from items
and the ReplicationID field can be absent from the schema.

vti_versionhistory: Version history is a list of GUIDs and integers in the following format:

GUID:Integer,GUID:Integer,GUID: Integer

There can be any nonzero number of GUID-integer pairs in the list. Each unique GUID MUST appear at
most once in the list. One integer MUST be greater than all other integers. The list is not sorted, so
any GUID can be the one paired with the highest integer. Protocol clients and protocol servers MAY
remove the pairs with the smallest integers to save space.<24> GUIDs are written as a hexadecimal
string with no non-hexadecimal characters. The vti_versionhistory field can be absent from the
schema.

Version history is built in the following way:

1. Every protocol client and protocol server that edits items generates a GUID. This GUID is reused
and not regenerated.

2. Each time an item is updated, the highest integer is found among the GUID-integer pairs. This is
the version number. That integer is incremented by one to get the integer to use in step 3.

3. The editing protocol client or protocol server searches for its GUID in the GUID-integer pairs and
removes the pair if it is found. Then the editing protocol client or protocol server inserts a new
GUID-integer pair using its GUID and the integer from step 2.

The following is an example of version history:

de97ebfb2cab394bb8907df29fbd%a71:4,c35a52c8cb6a%c40bcee84c0865d4622:7,508a32fb9f9f4ccdB8e5663b
4172b4546:9
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Protocol clients and protocol servers can use the version history to perform conflict detection and
resolution, as explained in the following table.

Highest-integer comparison between two

values of version history Result

Different GUIDs Conflict: items are different
Different integers Conflict: items are different
Same integer and same GUID Same item

In these conflict cases, if the GUID-integer pair with the lower integer is found in the version history
with the higher integer, then the lower integer item is a previous state of the higher integer item.
Protocol clients SHOULD use this to do more sophisticated conflict resolution than a simple equality
comparison. Protocol clients SHOULD choose to overwrite the older version instead of reporting a
conflict.

3.2.4.2.2 Appointment-Specific Schema

The appointment schema implements the appointments (section 3.1.1) abstract data model. All
appointment properties can be empty or missing unless this section states otherwise.<25> The
following table identifies

some fields by a group of attributes that appear in
GetListResponse.GetListResult.List.Fields.Field (see [MS-LISTSWS] and section 3.2.4.2).

Field.Type (interpret
Field.Name Field.ID as)

None defined (section
BusyStatus None defined 2.2.5.1)

{9da97a8a-1da5-4a77-98d3-
Description 4bc10456e700%} Note

{4d54445d-1c84-4a6d-b8db-
Duration aSlded4elacc} Integer

{d31655d1-1d5b-4511-95a1-

Editor 7a09e9b75bf2} User
{2684f9f2-54be-429f-ba06-

EndDate 76754fc056bf} DateTime
{64cd368d-2f95-4bfc-a1f9-

EventDate 8d4324ecb007} DateTime
{5d1d4e76-091a-4e03-ae83-

EventType 6a59847731c0} Integer
{7d95d1f4-f5fd-4a70-90cd-

fAllDayEvent b35abc9b5bc8} AllDayEvent.

None defined (section
FollowUp None defined 2.2.5.6).
FooterInfo None defined None defined (Text).

{f2e63656-135e-4f1c-8fc2-
fRecurrence ccbe74071901} Recurrence.
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Field.Type (interpret

Field.Name Field.ID as)
HeaderInfo None defined None defined (Text).
None defined (section

IntendedBusyStatus None defined 2.2.5.1).
{288f5f32-8462-4175-8f09-

Location dd7ba29359a9} Text.
{9b2bed84-7769-40e3-9b1d-

MasterSeriesItemID 795424053834} Integer.

Participants

None defined.

None defined (section
2.2.5.9).

None defined (section

Priority None defined. 2.2.5.10).
{d12572d0-0ale-4438-89b5-

RecurrenceData 4d0430be7603} Note.
{dfcc8fff-7c4c-45d6-94ed-

RecurrencelD 14ce0719efef} DateTime.
{6cc1c612-748a-48d8-88f2-

TimeZone 944f477f301b} Integer.
{fa564e0f-0c70-4ab9-b863-

Title 0177e6ddd247} Text.
{63055d04-01b5-48f3-9ele-

UID e564e7c6b23b} GUID.
{c4b72ed6-45aa-4422-bff1-

XMLTZone 2b6750d30819%} Note.

BusyStatus: A BusyStatus (section 2.2.5.1) type. This busy status specifies what busy status the
last Editor of the event wanted.

Description: Any user entered text about the appointment.
Duration: The duration of the appointment, in seconds. Duration can be empty or missing.

Duration can be calculated from the EventDate and EndDate. The following algorithm MUST be
used to do this:

1. If the fAllDayEvent property is 1:

1. The Duration MUST be 86340 seconds (1 minute less than 24 hours) when the appointment
is not a single appointment.

2. The Duration MUST be [(days of EndDate - days of EventDate + 1)*86400-60] seconds
when the appointment is a single appointment.

2. The fAllIDayEvent property is O:

1. Change both the EventDate and EndDate into a time zone with no DST transitions, such as
UTC.

2. Remove the date portion of the results from step 2.1 so only the time portion remains. If the
appointment is a single appointment, skip this step.
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3. Subtract the EventDate value from step 2.2 from the EndDate value from step 2.2. The
result is the duration.

Editor: The name of the last person who made changes to the item.

EndDate: The ending date and time of the appointment. EndDate MUST be equal to or later than
EventDate. EndDate can be empty or missing. If EndDate is not provided, then protocol clients
SHOULD follow the guidelines in section 3.2.1.1.

EventDate: The starting date and time of the appointment. EventDate MUST be equal to or earlier
than EndDate. EventDate MUST NOT be empty or missing. If the fAllDayEvent property is 1 then
the time portion of the EventDate MUST be 0 hours UTC as in this example: "2009-05-
19T00:00:00Z".

EventType: An EventType (section 2.2.5.5) integer. EventType MUST NOT be empty or missing. If
the EventType is one that the protocol client does not support, then the protocol client SHOULD treat
it as a single instance event.

If the EventType indicates a recurring event, then fRecurrence MUST be 1. Otherwise fRecurrence
MUST be 0. If EventType indicates a recurring event and fRecurrence is false, then the item is not
a recurring event.

fAllIDayEvent: A booleanInteger value that specifies whether the appointment is an all-day
appointment, as specified in the appointments (section 3.2.1.1) abstract data model. If fAllDayEvent
is empty or missing, then the default value is 0, which means false.<26> 1 means true.

FollowUp: A FollowUp (section 2.2.5.6) integer.
FooterInfo: Any user entered text that is meant to appear after the Description text.

fRecurrence: A booleanInteger value that specifies whether the EventType value indicates a
recurring event or an exception. 1 means it is a recurring event or an exception, 0 means it is not.
fRecurrence MUST NOT be empty or missing.

HeaderInfo: Any user-entered text that is meant to appear before the Description text.

IntendedBusyStatus: A BusyStatus (section 2.2.5.1) type. This property specifies the busy status
the creator of the event wanted.

Location: Any text specifying where the event is supposed to take place.

MasterSeriesItemID: This exists only for exception items. This is the item identifier (see the ID
property in section 3.2.4.2.1 of the recurring item that the exception belongs to).

Participants: A Participants (section 2.2.5.9) string.
Priority: A Priority (section 2.2.5.10) integer.

RecurrenceData: If EventType is 1, this property MUST contain a valid RecurrenceXML (section
2.2.4.4). If fRecurrence is FALSE, then this property MUST be ignored and can be empty or missing.

RecurrencelD: RecurrencelID MUST be equal to the starting date and time of one instance of a
recurrence when the EventType indicates an exception or deleted instance. If the EventType is
something else, then RecurrencelID can be empty or missing.

TimeZone: If fRecurrence is TRUE, this property SHOULD contain an integer index into a list of time
zones. Where this list exists and how to access it is an implementation detail of the protocol server.
Protocol servers SHOULD set a number in this value, but can leave it empty. Protocol clients SHOULD
remember whatever number the protocol server provides here. Protocol clients SHOULD set the
recurrence TimeZone integer on exceptions to a recurrence (section 3.2.1.1.3) when protocol clients
update exception items.
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Protocol clients SHOULD NOT use TimeZone for any other purpose. Instead, protocol clients SHOULD
use XMLTZone because this approach is more extensible and flexible.

If fRecurrence is FALSE, then protocol clients SHOULD ignore TimeZone.

Title: Any text describing the event. This text is typically shorter than Description, but might be
longer.

UID: If fRecurrence is true, this property MUST contain a valid stringGUID (section 2.2.5.11). UID
is one of the fields used to indicate recurrence changes (section 3.2.4.2.3). UID MUST be changed if,
and only if, the recurrence has been changed or added. UID SHOULD be unique among all other
recurring events on this list. The queryOptions.RecurrenceOrderBy (section 3.1.4.7) sort order
relies on a unique UID to provide unambiguous results. If fRecurrence is false, this property MUST
be ignored.

XMLTZone: If EventType is 1, then this property MUST contain a valid TimeZoneXML (section
2.2.4.7). The TimeZoneXML defines the time zone the event uses. If fRecurrence is FALSE, then
this property SHOULD be ignored and can be empty.

If EventType is 1 and fAllDayEvent is 1, XMLTZone MUST indicate a time zone with no bias or
offset:

<timeZoneRule><standardBias>0</standardBias><additionalDaylightBias>0</additionalDa
ylightBias></timeZoneRule>

3.2.4.2.3 Updating Recurring Appointments

Protocol clients need to be careful when updating a recurring item. Updating properties that describe
the recurrence of an item MAY result in the deletion of exception items (section 3.2.1.1.3) and deleted
instance items (section 3.2.1.1.4). These properties are specified in section 3.2.4.2.2 and include
those in the following list:

= EndDate

= EventDate

= RecurrenceData
= UID

= XMLTZone

Protocol clients MUST include the deleteExceptions element of RecurrenceXML (section 2.2.4.4)
when changing one or more of those properties to cause the protocol server trigger exception
deletion. Protocol servers SHOULD trigger exception deletion when one of these properties is updated,
so protocol clients SHOULD NOT send any updates to these properties unless the recurrence has
changed.<27>

3.2.4.2.4 Contact-Specific Schema

The contact schema implements the contact item abstract data model (section 3.2.1.2). All contact
properties can be empty or missing unless this section states otherwise.<28> The following table
identifies

some fields by a group of attributes that appear in
GetListResponse.GetListResult.List.Fields.Field (see [MS-LISTSWS] and section 3.2.4.2).
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%5bMS-LISTSWS%5d.pdf#Section_30b364cc38374e839ce81963292e2ee5

Field.Type
Field.Name Field.ID (interpret as)

Account None defined. None defined (Text)

{9D76802C-13C4-484a-9872-

Anniversary<29> D7F9641C4672} DateTime
{F55DE332-074E-4e71-A71A-
AssistantNumber B90OABFAD51AE} Text
{2AEA194D-E399-4f05-95AF-
AssistantsName 94F87B1F2687} Text
None defined
AttachProps None defined. (section 2.2.4.1)
None defined
BCPicture None defined. (base64Binary)
{4FO03F66B-FB1E-4ed2-ABSE-
BillingInformation F6ED3FE14844} Text
{C4C7D925-BC1B-4f37-826D-
Birthday AC49B4FB1BC1} DateTime
None defined
BizCard None defined. (hexBinary)
{6547D03A-76D3-4d74-9D34-
Business2Number F51B837C0879} Text
{344E9657-B17F-4344-A834-
CallbackNumber FF7C056BCC5E} Text
{92A011A9-FD1B-42e0-B6FA-
CarNumber AFCFEE1928FA} Text
{2a464df1-44c1-4851-949d-
CellPhone fcd270f0ccf2} Text
None defined
Certificate None defined. (base64Binary)
CertificateStr None defined. None defined (Text)

None defined
CertificatesX509 None defined. (base64Binary)

{6440B402-8EC5-4d7a-83F4-
ChildrensNames AFCCB556B5CC} Text

{9da97a8a-1da5-4a77-98d3-
Comments 4bc10456e700} Note

