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1

Introduction

The OLE Automation Protocol is a protocol that uses DCOM as its transport layer. It provides support

for an additional set of types, a late -bound calling mechanism, and type description and discovery.
The late -bound calling mechanism is based on dispatch i dentifiers and a dispatching table that maps
the identifiers to specific operations. The dispatch identifiers and the dispatching table are specified

by using IDL extensions specified in this document. Type description and disco

very are based on a

set of IDL extensions and a set of interfaces that are implemented by type library and type

description sernvers.

1.1 Glossary

The following terms are defined in MS-GLOS] :

authentication level

Authentication Service (AS)

client

class identifier (CLSID)

dynamic endpoint

endpoint

globally unique identifier (GUID)
interface

Interface Definition Language (IDL)
interface identifier (1ID)

language code identifier (LCID)
Microsoft Interface Definition Language (MIDL)
Network Data Representation (NDR)
object

object reference

object remote procedure call (ORPC)
OBJREF

opnum

propert y

remote procedure call (RPC)

RPC protocol sequence

RPC transfer syntax

RPC transport

security provider

server

universally unique identifier (UUID)
well -known endpoint

The following terms are specific to this document:

aggregatable server: A COM server thatcan be contained by another
allow its interfaces  to be used as if they were defined by the containing

automation client: An application that can manipulate objects exposed
which are also called  automation servers

Automation Interface Definition Language (AIDL) interface:
that is not defined with the syntax of properties and methods.

COM server and can
server

by otherapplications,

An Automation interface

Automation interface: An interface  that supports the  OLE Automation Protocol
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%5bMS-GLOS%5d.pdf
%5bMS-GLOS%5d.pdf
%5bMS-GLOS%5d.pdf
%5bMS-GLOS%5d.pdf
%5bMS-GLOS%5d.pdf

Automation scope: An IDL scope that provides a context for Automation types thatare
defined orre ferenced.

Automation scope family: A set of Automation scopes that share the same  GUID .

Automation scope generation: A set of Automation scopes that belong to the same
Automation family and share the same version.

automation ser ver: An application that exposes its functionality through COM interfaces to
otherapplications, which are also called automation clients

Automation type browser: A COM client thatuses Automation type descriptions to
examine t he functionality provided by an Automation type library oran automation
server

Automation type description: A COM server that describes and provides access to the
members of a type that is defined or referenced in an Automation scope

Automation type lib rary: A COMserver that provides descriptions of the Automation -
compatible types that are defined or referenced inan Automation scope

Automation types: Types that support the OLE Automation Protocol.

bindable server: A server thatis able to notify a client whenever the value of a specified
property  is changed.

ByRef Automation argument: An argument to be modified by the invoked Automation method.
Such anargument is represented as a VARIANT with the VT_BYREF flag set.

coclass: Acomponent object (an associationbetweena classidenti fier (CLSID) and a set of
named implementations of IUnknown) that is defined using the coclass keyword.

COM server: A server that provides access to a component object (an association between a
CLSID anda setof named implementations of [Unknown).

connectable server: A server that uses specified source interfaces ~ to communicate with
clients that implement those interfaces

DCOM interface: An ORPC interface

dispatch ID (DISPID): A 32 -bit signed integer used in Automation interfaces to identify
methods, properties, and arguments.

dispinte rface: An Automation interface defined by using the  dispinterface keyword oras
partofa dual interface

dual interface: An interface  that can acteitherasa dispinterface ora DCOM interface

named argument: An argument specified in a call both by its value and by its DISPID . Named
arguments  always follow positional arguments.

ODL dispinterface: An Object Description Language (ODL) dispinterface defined using the
syntax of propertie s and methods.

partner dispinterface: An Automation type description that exposes the members of a dual
interface  as a dispinterface
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partner interface: An Automation type description thatexposes the members of a dual
interface  as a DCOM interface

reference dispinterface: A dispinterface defined by referencing a DCOM interface

source interface: An interface  thatis defined bya  connectable server , and implemented by
a client to enable the server to initiate communication with the client .

user -defined type (UDT): A group of related data items that is declared as one type of
information in an  Interface Definition Language (IDL) file.

MAY, SHOULD, MUST, SHOULD NOT, MUST NOT: These terms (in all caps) are used as

specified in [REC2119] . All statements of optional behavior use either MAY, SHOULD, or
SHOULD NOT.

1.2 References

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. Please check the archive site,
http:/msdn2.microsoft.com/en -us/library/E4BD6494  -06AD -4aed -9823 -445E921C9624 , as an

additional source.

[C706] The Open Group, "DCE 1.1: Remote Procedure Call", C706, August 1997,
http://www opengroup.org/public/pubs/catalog/c706.htm

[MS -DCOM] Microso ftCormoration,” Distributed Component Object Model (DCOM) Remote Protocol
Specification ", July 2006.

[MS -DTYP] Microsoft Corporation,"  Windows Data Types ", March 2007.

[MS -ERREF] Microsoft Corporatio n," Windows Error Codes ", January 2007.

[MS - RPCE] Microsoft Corporation,”  Remote Procedure Call Protocol Extensions ", July 2006.

[MS -UCODEREF] Microsoft Comporation,”  Windows Protocols Unicode Reference ", July 2007.

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

[RFC4234] Crocker, D., Ed., and Overell, P., "Augmented BNF for Syntax Specifications: ABNF", RFC
4234, October 2005,  http:/www.ietf.org/rfc/rfc4234.txt

1.2.2 Informative References

[MS - GLOS] Microsoft Corporation,”  Windows Protocols Master Glossary ", March 2007.

[MSDN] Microsoft Corporation, "MSDN Home Page", http://msdn.microsoft.com/en -us/default.aspx

[MSDN -CALLCONV] Microsoft Cormoration, "C++ Calling Conventions",
http:/msdn.microsoft.com/en -us/library/k2b2ssfy(VS.80).aspx

[MSDN -COM] Microsoft Comp oration, "Component Object Model", http:/msdn.microsoft.com/en -
us/library/aa286559.aspx

12 / 201

[MS-OAUT] 8 v20090924
OLE Automation Protocol Specification

Copyright © 2009 Microsoft Corporation.

Release: Thursday, September 24, 2009


%5bMS-GLOS%5d.pdf
%5bMS-GLOS%5d.pdf
%5bMS-GLOS%5d.pdf
%5bMS-GLOS%5d.pdf
%5bMS-GLOS%5d.pdf
http://go.microsoft.com/fwlink/?LinkId=90317
mailto:dochelp@microsoft.com
http://msdn2.microsoft.com/en-us/library/E4BD6494-06AD-4aed-9823-445E921C9624
http://go.microsoft.com/fwlink/?LinkId=89824
%5bMS-DCOM%5d.pdf
%5bMS-DCOM%5d.pdf
%5bMS-DTYP%5d.pdf
%5bMS-ERREF%5d.pdf
%5bMS-RPCE%5d.pdf
%5bMS-UCODEREF%5d.pdf
http://go.microsoft.com/fwlink/?LinkId=90317
http://go.microsoft.com/fwlink/?LinkId=90462
%5bMS-GLOS%5d.pdf
http://go.microsoft.com/fwlink/?LinkId=89947
http://go.microsoft.com/fwlink/?LinkId=94981
http://go.microsoft.com/fwlink/?LinkId=89977
http://go.microsoft.com/fwlink/?LinkId=89977

[MSDN -ErrorHandling] Microsoft Comporation, "Win32 and Com Development Error Handling",
http:/msdn.microsoft.com/en -us/library/ms679320.aspx

[MSDN - Safe ArrayAccessData] Microsoft Corporation, "Safe ArrayAccessData”,
http://msdn.microsoft.com/en -us flibrary/ms221620.aspx

[MSDN -WinHelp] Microsoft Corporation, "WinHelp Function", http://msdn.microsoft.com/en -
us/library/ms647953.aspx

[SCODE] Microsoft Corporation, "SCODE", http://msdn.microsoft.com/en -us/library/ms527117.aspx

1.3 Protocol Overview (Sy nopsis)

The OLE Automation Protocol  uses the Distributed Component Object Model (DCOM) by providing

support for marshaling an additional set of types (known as Automation types ) and by providing
support for exposing COM components to automation clients (such as scripting engines) through a
late -bound calling altemative to the traditional COM calls. Additionally, the OLE Aut omation Protocol

specifies how a type browser can discover and interpret type information provided by a type
description server

The automation clientand server can be present on the same machine, or on different machines
conne cted by a network. Automation takes advantage of functionality provided by the Microsoft

Component Object Model (for more information, see MSDN -COM]) and the Microsoft Distributed

Component Object Model (as specified in MS -DCOM]) for creating, activating, and managing the

lifetime of the objects exposed byan automation server

To support late  -bound calling, the OLE Automation Protocol specifies the following:

A How a serverdefines a set of automation methods that can be dispatched, based on a dispatch
ID (DISPID)

A How the server provides a way to map a method name to the DISPID.

A How the server performs the late -bound call, based o n the DISPID.
The automation methods are defined by using extensions to the IDL language specified in  [C706
sections 6,7,8,9,10,11, 12,13 ,and 14.These extensions provide the definition of Automation

interfaces ~ containing automation methods and properties. Each IDL definition of an automation

method and property can have a unique (per interface ) integer value associated with it. This value

is defined as a DISPID and is statically discoverable (from the IDL specification of the method), and
dynamically discoverable (through a call to IDispatch::GetIDsOfNames). This value i s then used by
automation clients to invoke the automation method, or to setor retrieve an automation property

(through a call to IDispatch::Iinvoke).

To support this late  -bound calling mechanism, Automation defines a set of types, VARIANT being

the mosti mportant of them. A VARIANT can be thought of as a discriminated union of all

automation -supported types. The OLE Automation Protocol imposes the following restriction on the
Automation interfaces: All types of method arguments and properties can be stored as VARIANT
structures.

The following illustration shows a generic Automation call sequence:
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Client Server

E s
E“_'—-—-—-_.___IDJspa teh::Ge I:IDSCIFNamES“_'—-—-—-_._.,_
H

I

Figure 1: Generic Automation calll

This Automation call response can be optimized if the automation client knows the DISPIDs
associated with an automation server's method at compile time, and forgoes the initial call to
GetIDsOfNames:

Client Server

E [Dispatch:: !nvr:ke‘—'—-—-—-_._____h
:

I

E,q_-—-—-—-—'_'_'_'_'_REE pOnSE

Figure 2: Optimized Automation call
To support type description and discovery, the OLE Automation Protocol spe cifies:

A How the automation server supports queries for type -description support.

A How to specify an extended set of capabilities and relationships using Automation IDL extensions.

A How a server can provide access to the information specified in the IDL.

An a utomation server specifies that it provides type information by implementing
IDispatch::GetTypelnfoCount, and exposes access to the type description server that describes the
server's dispinterface by implementing IDispatch::GetType Inf 0.

The following diagramillustrates a generic query for type information.
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Client Server

E______-_-_-_-_ .
5 [Dispatch: ‘GetTypelnfocay nt—'—-—-—-_._-,
i

I

5‘-_____________._._-—Respnn5E

Figure 3: Generic query for type information

To supportexposing type information related to COM servers, the OLE Automation Protocol specifies

the setof types that are used to encapsulate semantic information associated with a COM server ,
with the interfaces it implements, and with the methods and properties defined on those interfaces

(TYPEATTR, FUNCDESC, and VARDESC being the most important), in addition to the set of

interfaces that a server must implement to provide COM clients with access to the type information

(ITypelnfo being the central one).

Client Server

; -
:“_‘—'—-—-—-—._._; Typelnfo; GEI‘T‘g.-'pEAI:I:r‘_‘—-—-—-—.___.F
i

J——

5‘._____________._._-—Respnn5ﬂ

5 ITypelnfa: GetFun r:Des-::‘—‘—-—-—-—._._.,
i

I———

;_________________._RespDﬁSE

Figure 4: Generic query for type infor mation related to COM servers

1.4 Relationship to Other Protocols

The OLE Automation Protocol  uses the Distributed Component Object Model (DCOM) Remote
Protoool, as specified in MS -DCOM].
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1.5 Prerequisites/Preconditions

The DCOM Remote Protocol, as specified in MS -DCOM], must be installed on both the automation
client and automation server.

1.6 Applicability Statement

The OLE Automation Protocol is useful for exposing application functionality to scripting languages
and across a distributed environment.

Exposing COM objects as automation servers offers several benefits:

A Exposed objects from many applications are available in a single programming environment.
Software implementers can choose from these objects to create solutions that span applications.

A Exposed objects are accessible from any scripting environment or prog ramming tool that
implements automation. Systems integrators are not limited to the programming language in
which the objects were developed. Instead, they can choose the programming tool or scripting
language that best suits their own needs and capabiliti es.

A Object names can remain consistent across versions ofan application and can conform
automatically to the user's language.

1.7 Versioning and Capability Negotiation

Supported Transports: This protocol uses the DCOM Remote Protocol , as specified in [MS -DCOM], as
its transport.

Protocol Version: This protocol comprises two DCOM interfaces: IDispatch and IEnumVARIANT,
which are both version 0.0.

1.8 Vendor -Extensible Fields

This protoool uses HRESULTS, as specified in MS -ERREF]. Vendors can choose their own values for
this field as long as the C hit (0x20000000) is set, which indicates that it is a customer code.

This protocol uses Win32 error codes. These values are taken from the Microsoft Windows® error
number space, as specified in [MS -ERREF]. Vendors SHOULD <1> reuse those values with their

indicated meaning. Choosing any other value runs t he risk of a collision.

This protocol uses DISPIDs, which are vendor -extensible. Vendors are free to choose their own
values, as long as the method and property DISPIDs are strictly positive 32 -bit values. For more
information about DISPIDs, see section 2.2.32 .

1.9 Standards Assignments

The following GUIDs are usedbythe OLE Automation Protocol

Constant/value Description

CLSID_RecordInfo The OBJREF_CUSTOMunmarshaler CLSID for RecordinfoData
{OOOO(DZF -0000 -0000 -C000 - (see section 2.2.28.2.1 )

000000000046}

IID_IRecordInfo The value of the  IID field of the pRecinfo OBJREF structure (see
{0000002F -0000 -0000 -C000 - section 2.2.28.2.1 ).
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{00020400 -0000 -0000 -C000 -
000000000046}

Constant/value Description
000000000046}
IID_IDispatch The GUID associated with the IDispatch interface (see section

3.1).
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1ID_ITypeComp The GUID associated with the ITypeComp interface (see section
{00020403 -0000 -0000 -C000 - 35).
000000000046}
IID_ITypelnfo The GUID associated with the ITypelnfo interface (see section
{00020401 -0000-0000 -C000 - 3.7).
000000000046}
IID_ITypelnfo2 The GUID associated with the ITypelnfo2 interface (see section
{00020412 -0000 -0000 -C000 - 3.9).
000000000046}
IID_ITypelLib The GUID associated with the ITypeLib interface (see section
{00020402 -0000 - 0000 -C000 - 3.11).
000000000046}
IID_ITypeLib2 The GUID associated with the ITypeLib2 interface (see section
{00020411 -0000 -0000 -C000 - 3.13).
000000000046}
1ID_IUnknown The GUID associated with the IlUnknown interface.
{00000000 -0000 -0000 -C000 -
000000000046}
IID_IEnumVARIANT The GUID associated with the IEnumVARIANT interface (see
{00020404 -0000 -0000 -C000 - section 3.3).
000000000046}
IID_NULL The GUID that identifies a NULL value (as specified in C706
{00000000  -0000 -000 0-0000 - section Al nil UUID ).
000000000000}
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2 Messages

The following sections specify how OLE Automation Protocol messages are encapsulated on the wire,
common OLE Automation Protocol data types, and the IDL extensions that support late -bound
calling.

2.1 Transport

This protocol uses  remote procedure call (RPC) dynamic endpoints (as specified in  [C706

Remote Protocol, as specified in MS -DCOM] section 1.3.

To access an interface, the client MUST request a DCOM connection to its well -known object UUID
endpoint  on the server, as specified in section 19.

The RPC version number for all interfaces MUST be 0.0.

2.2 Common Data Types

This protocol MUST indicate to the RPC runtime that it is to support the Network Data
Representation (NDR) transfer syntaxonly, as specified in C706] sections 6,7,8,9,10, 11,12,
13,and 14.

In addition to RPC base types and definitions specified in [C706] and [MS-DTYP], additional data
types are defined in the following sections.

221 BYTE
A BYTE is an 8 -bit, unsigned value that corresponds to a single octet in a network protocol.

This type is declared as follows:

typedef byte BYTE;

2.2.2 1D

The IID type specifies an interface identifier (1ID).
A globally unigue identifier (GUID), as specified in MS -DTYP], section 2.3.2 .

This type is declared as follows:

typedef GUID IID;

2.2.3 LPOLESTR
The following is the type definition for the LPOLESTR type.

This type is declared as follows:
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typedef [string] wchar_t* LPOLESTR,;

2.2.4 REFIID
The following is the type definition for the REFID type.

This type is declared as follows:

typedef IID* REFIID;

2.2.5 REFGUID
The following is the type definition for the REFGUID type.

This type is declared as follows:

typedef GUID* REFGUID;

2.2.6 PSAFEARRAY, LPSAFEARRAY
Definitions forthe = PSAFEARRAY and LPSAFEARRAY types follow:

This type is declared as follows:

typedef [unique] SAFEARRAY* PSAFEARRAY, *LPSAFEARRAY;

2.2.7 VARIANT Type Constants

The VARENUM enumeration constants are used in the discriminant field, vt , of the VARIANT type
specified insection 2.2.29.2 .When present, the VT_BYREF flag MUST be in an OR relation with
another value to specify "byref" semantics for the VARIANT. The VT_EMPTY and VT_NULL values

MUST NOT be specified with the VT_BYREF bit flag.

The following values are also used in the discrim inant field, vt, ofthe TYPEDESC structure specified
in secton 2.2.37 .

The meaning of each VARIANT type constant is specified as follows. The Context column specifies

the context in which each constant is used. A constant MUST NOT be used in a VARIANT unless it is
specified with a "V". A constant MUST NOT be used in a SAFEARRAY unless it is specified with an

"S". A constant MUST NOT be used in a TYPEDESC unless it is specified witha "T".

typedef enum tag VARENUM

{
VT_EMPTY = 0x0000,
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VT_NULL = 0x0001,
VT 12 =0x0002,

VT 14 =0x0003,

VT _R4 =0x0004,

VT_R8 =0x0005,

VT_CY =0x0006,
VT_DATE = 0x0007,
VT_BSTR= 0x0008,

VT _DISPATCH = 0x0009,
VT_ERROR = 0x000A,
VT_BOOL = 0x000B,
VT_VARIANT =0x000C,
VT_UNKNOWN = 0x000D,
VT _DECIMAL = 0x000E,
VT _I1 =0x0010,

VT _UI1 = 0x0011,

VT _UI2 = 0x0012,

VT UM = 0x0013,

VT _18 =0x0014,

VT _UI8 = 0x0015,

VT_INT = 0x0016,

VT _UINT = 0x0017,

VT _VOID = 0x0018,

VT _HRESULT =0x0019,
VT_PTR = Ox001A,
VT_SAFEARRAY = 0x001B,
VT_CARRAY = 0x001C,
VT_USERDEFINED = 0x001D,
VT_LPSTR = OX001E,

VT _LPWSTR = Ox001F,
VT_RECORD = 0x0024,
VT _INT_PTR =0x0025,
VT_UINT_PTR = 0x0026,
VT_ARRAY = 0x2000,

VT _BYREF = 0x4000

} VARENUM;
VT_EMPTY:
Context Description
\% The type of the contained field is undefined. When this flag is specified, the VARIANT
MUST NOT contain a data field. The VARIANT definition is specified in section 2.2.292 .
VT_NULL:
Context Description
\Y The type of the contained field is NULL. When this flag is specified, the VARIANT MUST
NOT contain a data field. The VARIANT definition is specffied in section
VT_I2:
Context Description
V,S, T Either the specified type, or the type of the element or contained field MUST be a 2 -byte
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Context Description

signed integer.

VT_l4:
Context Description
V,S, T Either the specified type, or the type of the element or contained field MUST be a 4 -byte
signed integer.
VT_R4:
Context Description
V,S, T Either the specified type, or the type of the element or contained field MUST be a 4 -byte
IEEE floating -point n umber.
VT_RS:
Context Description
V,S, T Either the specified type, or the type of the element or contained field MUST be an 8 -
byte IEEE floating -pointnumber.
VT_CY:
Context Description
V,S, T Either the specified type, or the type of the element or contained field MUST be
CURRENCY (see section 2.2.24 ).
VT_DATE:
Context Description
V,S, T Either the specified type, or the type of the element or contained field MUST be DATE
(see section 2.2.25 ).
VT_BSTR:
Context Description
V,S, T Either the specified type, or the type of the element or contained field MUST be BSTR
(see section 2.2.23 ).
VT_DISPATCH:
Context Description
V,S, T Either the specified type, or the type of the element or contained field MUST be a
pointer o IDispatch (see section 3.1.4 ).
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VT_ERROR:

Context Description
V,S, T Either the specified type, or the type of the element or contained field MUST be
HRESULT.
VT_BOOL:
Context Description
V,S, T Either the specified type, or the type of the element or contained field MUST be

VARIANT_BOOL (see section  2.2.27 ).

VT_VARIANT:
Context Description
V,S, T Either the specified type, or the type of the element or contained field MUST be
VARIANT (see section 2.2.29 ). It MUST appear with the bitflag VT_BYREF.
VT_UNKNOWN:
Context Description
V,S, T Either the specified type, or the type of the element or contained field MUST be a
pointer o IUnknown.
VT_DECIMAL:
Context Description
V,S, T Either the specified type, or the type of the element or contained field MUST be
DECIMAL (see section 2.2.26 ).
VT_I1:
Context Description
V,S, T Either the specified type, or the type of the element or contained field MUST be a 1 -byte
integer.
VT_UIL:
Context Description
V,S, T Either the specified  type, or the type of the element or contained field MUST be a 1 -byte
unsigned integer.
VT_Ul2:
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Context Description
V,S, T Either the specified type, or the type of the element or contained field MUST be a 2 -byte
unsigned integer.
VT_Ul4:
Context Description
V,S, T Either the specified type, or the type of the element or contained field MUST be a 4 -byte
unsigned integer.
VT_I8:
Context Description
V,S, T Either the specified type, or the type of the element or contained field MUST be an 8 -
byte signed integer.
VT_UI8:
Context Description
V,S, T Either the specified type, or the type of the element or contained field MUST be an 8 -
byte unsigned integer.
VT_INT:
Context Description
V,S, T Either the specified type, or the type of the element or contained field MUST be a 4 -byte
signed integer.
VT_UINT:
Context Description
V,S, T Either the specified type, or the type of the element or contained field MUST be a 4 -byte
unsigned integer.
VT_VOID:
Context Description
T The specified type MUST be void.
VT_HRESULT:
Context Description
T The specified type MUST be HRESULT.
VT_PTR:
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Context Description

T The specified type MUST be a unique

pointer, as specified in C706] section4.2.20.2.

VT_SAFEARRAY:

Context Description
T The specified type MUST be  SAFEARRAY (section 2.2.30 ).
VT_CARRAY:
Context Description
T The specified type MUST be a fixed -size array.
VT_USERDEFINED:
Context Description
T The specified type MUST be user defined.
VT_LPSTR:
Context Description
T The specified type MUST be a NULL  -terminated string, as specified in C706] _section
14.3.4.
VT_LPWSTR:
Context Description
T The specified type MUST be azero  -terminated string of UNICODE characters, as
specifiedin  [C706] , section 14.3.4.
VT_RECORD:
Context Description
V,S The type of the elementor contained field MUST be a BRECORD (see section 2.2.28.2 ).
VT_INT_PTR:
Context Description
T The specified type MUST be eithera 4 -byte or an 8 -byte signed i nteger. The size of the
integer is platform specific and determines the system pointer size value, as specffied in
section 2.2.21 .
VT_UINT_PTR:
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Context Description

T The specified type MUST be either a 4 byte or an 8 byte unsigned integer. The size of
the integer is platform specific and determines the system pointer size value, as
specified in section 2.2.21 .

VT_ARRA Y:
Context Description
V,S The type of the elementor contained field MUST be a SAFEARRAY (see section
2.2.30.10 ).
VT_BYREF:
Context Description
V,S The type of the elementor contained field MUST be a pointer to one of the types listed

in the previous rows of this table. If present, this bit flag MUST appear in a VARIANT
discriminant (see section 2.2. 28) with one of the previous flags.

2.2.8 SAFEARRAY Feature Constants

The SF_TYPE enumeration values are used in the discriminant field, sfType ,ofa
SAFEARRAY UNION structure.

The SAFEARRAY feature constants are defined in the SF_TYPE enumeration.

typedef [vl_enum] enum tagSF_TYPE

SF_ERROR = VT_ERROR,
SFI11=VT 11,
SF12=VT 12,
SF 14=VT I4,
SF I8=VT I,
SF BSTR=VT BSTR,
SF_UNKNOWN =VT_UNKNOWN,
SF_DISPATCH = VT_DISPATCH,
SF_VARIANT =VT_VARIANT,
SF_RECORD = VT_RECORD,
SF_HAVEIID =VT_UNKNOWN | 0x8000
}SF_TYPE;

SF_ERROR: This value means that the SAFEARRAY was incorrectly marshaled. The receiver
MUST reject any call that has a SAFEARRAY argument with this flag specified, by raising an
RPC_X BAD_STUB_DATA RPC exception.

Hex value is 0xO000000A.
Element marshaling size: N/A
SF_I1:  The type of the elements contained in the SAFEARRAY MUST be a 1 -byte integer.

Hex value is 0x00000010.
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Element marshal ing size in bytes: 1

SF_I2:  The type of the elements contained in the SAFEARRAY MUST be a 2 -byte integer.
Hex value is 0x00000002.
Element marshaling size in bytes: 2

SF_l4:  The type of the elements contained in the SAFEARRAY MUST be a 4 -byte integer.
He x value is 0x00000003.
Element marshaling size in bytes: 4

SF_I8:  The type of the elements contained in the SAFEARRAY MUST be an 8 -byte integer.
Hex value is 0x00000014.
Element marshaling size in bytes: 8

SF_BSTR: The type of the elements contained in the SAFEARRAY MUST be a BSTR.
Hex value is 0x00000008.
Element marshaling size in bytes: 4

SF_UNKNOWN: The type of the elements contained in the SAFEARRAY MUST be a pointer to
IUnknown.

Hex value is 0x0000000D.
Element marshaling size in bytes: 4

SF_DISPATCH: The type of the elements contained in the SAFEARRAY MUST be a pointer to
IDispatch (see section  3.1.4 ).

Hex value is 0x00000009.
Element marshaling size in bytes: 4
SF_VARIANT: The type of the elements contained in the SAFEARRAY MUST be VARIANT.
Hex value is 0x0000000C.
Element marshaling size in bytes: 16

SF_RECORD: The type of the elements contained in the SAFEARRAY is a UDT (as defi nedin
section 2.2.28.1 .

Hex value is 0x00000024.
Element marshaling size in bytes: 4

SF_HAVEIID: The type of the elements contained in the SAFEARRAY MUST be an
MinterfacePoint er.

Hex value is 0x0000800D.

Element marshaling size in bytes: 4
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2.2.9 ADVFEATUREFLAGS Advanced Feature Flags

The following values are used in the field fFeatures ofa SAFEARRAY (section 2.2.30.10 ).

typedef enum tagADVFEATUREFLAGS

{
FADF_AUTO = 0x0001,

FADF_STATIC = 0x0002,
FADF_EMBEDDED = 0x0004,
FADF_FIXEDSIZE = 0x0010,
FADF_RECORD = 0x0020,
FADF_HAVEIID = 0x0040,
FADF_HAVEVARTY PE =0x0080,
FADF_BSTR = 0x0100,
FADF_UNKNOWN = 0x0200,
FADF_DISPATCH = 0x0400,
FADF_VARIANT = 0x0800

} ADVFEATUREFLAGS;

FADF_AUTO: MUST be setifthe = SAFEARRAY s allocated on the stack. This flag MUST be
ignored upon receipt.

FADF_STATIC: MUST be se tifthe SAFEARRAY is statically allocated. This flag MUST be
ignored upon receipt.

FADF_EMBEDDED: MUST be setifthe SAFEARRAY is embedded in a structure. This flag MUST
be ignored upon receipt.

FADF_FIXEDSIZE: MUST be setifthe SAFEARRAY cannot be res ized or reallocated. This flag
MUST be ignored upon receipt.

FADF_RECORD: The SAFEARRAY (section 2.2.30 ) MUST contain elements of a user -defined
type (see section 2.2.28.1 )

FADF_HAVEIID: The SAFEARRAY MUST contain MinterfacePointers elements.

FADF_HAVEVARTY PE: If this bit flag is set, the high word of the cLocks field of the
SAFEARRAY MUST contain a VARIANT type constant that describes the type of the array's
elements (see sections  2.2.7 and 2.2.30.10 ).

FADF_BSTR: The SAFEARRAY MUST contain an array of BSTR elements (see section 2.2.23).
FADF_UNKNOWN: The SAFEARRAY MUST contain an array of pointers to lUnknow n.

FADF_DISPATCH: The SAFEARRAY MUST contain an array of pointers to IDispatch (see
section 3.1.4).

FADF_VARIANT: The SAFEARRAY MUST contain an array of VARIANT instances.
2.2.10 CALLCONYV Calling Convention Constants
The CALLCONV enumeration values are used in the callconv field of a FUNCDESC to identify the

calling convention of a local method defined in the Automation ty pe library module, as specified
in sections 2.2.42 and 2.2.49.9

The following calling convention constants are defined in the CALLCONV enumeration:
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typedef [vl_en um] enum tagCALLCONV

CC_CDECL=1,

CC_PASCAL =2,

CC STDCALL =4
} CALLCONV;

CC_CDECL: MUST be set if the method was declared with the cdecl keyword.
CC_PASCAL: MUST be set if the method was declared with the pascal keyword.

CC_STDCALL: MUST be set if the method was declared with the stdcall keyword.

2.2.11 FUNCFLAGS Function Feature Constants

The FUNCFLAGS enumeration values are used in the wFuncFlags field of a FUNCDESC to identify
features of a function, as specified in section 2242 .

The function feature constants are defined in the FUNCFLAGS enumeration.

typedef enum tagFUNCFLAGS

{ FUNCFLAG_FRESTRICTED = 0x00000001,
FUNCFLAG_FSOURCE = 0x00000002,
FUNCFLAG_FBINDABLE = 0x00000004,
FUNCFLAG_FREQUESTEDIT = 0x00000008,
FUNCFLAGEDISPLAYBIND = 0x00000010,
FUNCFLAG_FDEFAULTBIND = 0x00000020,
FUNCFLAG_FHIDDEN = 0x00000040,
FUNCFLAG_FUSESGETLASTERROR = 0x00000080,
FUNCFLAG_FDEFAULTCOLLELEM = 0x00000100,
FUNCFLAG_FUIDEFAULT = 0x00000200,
FUNCFLAG_FNONBROWSABLE =0x000004Q0
FUNCFLAG_FREPLACEABLE = 0x00000800,
FUNCFLAG_FIMMEDIATEBIND = 0x00001000

} FUNCFLAGS;

FUNCFLAG_FRESTRICTED: MUST be set if the method or property was declared with the
[restricted] attribute (as specified in section 224951 ).

FUNCFLAG_FSOURCE: MUST be set if the method or property is a member of an interface

declared with the  [source] attribute (as specified in section 2.2.49.8 ).

FUNCFLAG_FBINDA BLE: MUST be set if the property was declared with the [bindable]
attribute (as specified in section 224952 ).

FUNCFLAG_FREQUESTEDIT: MUST be set if the property was declared with the [requestedit]

attribute (as specified in section 224952 ).

FUNCFLAG_FDISPLAYBIND: MUST be set if the property was declared with the
[displaybind] attribute (as specified in section 224952 ).

FUNCFLAG_FDEFAULTBIND: MUST be set if the property was declared with the
[defaultbind] attribute (as specified in section 224952 ).
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FUNCFLA G_FHIDDEN: MUST be set if the method or property was declared with the [hidden]
attribute (as specified in section 224951 ).

FUNCFLAG_FUSESGETLASTERROR: MUST be set if the method or property was decla red with
the [usesgetlasterror] attribute (as specified in section 2.2.49.9 )and MUST be ignored on
receipt.

FUNCFLAG_FDEFAULTCOLLELEM: MUST be set if the method or property was declared with
the [defaul tcollelem]  attribute (as specified in section 224951 ).

FUNCFLAG_FUIDEFAULT: MUST be set if the method or property was declared with the
[uidefault] attribute (as specified in section 224951 ).

FUNCFLAG_FNONBROWSABLE: MUST be set if the property was declared with the
[nonbrowsable] attribute (as specified in section 224951 ).

FUNCF LAG_FREPLACEABLE: MUST be set if the property was declared with the [replaceable]
attribute (as specified in section 2.2.49.5.1 ). MUST be ignored on receipt.

FUNCFLAG_FIMMEDIATEBIND: MUST be setifthe p ropertywas declared with the
[immediatebind] attribute (as specified in section 224952 ).

2.2.12 FUNCKIND Function Access Constants

The FUNCKIND enumeration values are used in the funckind field of a FUNCDESC to specify the
way thata method is accessed, as specified in section 2.2.42 .

The following function access constants are defined in the FUNCKIND enumeration.

typedef [v1_enum] enum tagFUNCKIND

FUNC_PUREVIRTUAL = 0x00000001,
FUNC_STATIC = 0x00000003,
FUNC_DISPATCH = 0x00000004

} FUNCKIND;

FUNC_PUREVIRTUAL: MUST be setifth e method described by the FUNCDESC structure is a
member ofan interface whose associated TYPEKIND value is TKIND_INTERFACE (as specified
in section 2.2.17 ).

FUNC_STATIC: MUST be set if the method describ ed by the FUNCDESC structure is a method
member of the module defined with the Automation scope (as specified in secton  2.2.49.9 ).

FUNC_DISPATCH: MUST be set if the method described b y the FUNCDESC structure is a
member ofan interface whose associated TYPEKIND value is TKIND_DISPATCH (as specified
in section 2.2.17 ). MUST NOT be set if the FUNC_PUREVIRTUAL flag is set.

2.2.13 IMPLTYPEFLAGS Feature Constants

The IMPLTYPEFLAGS enumeration values are stored in the plmpITypeFlags parameter of the
[Typelnfo::GetlmplTypeFlags method to specify the implementation features of a COM server, as
specified insection 3.7.4.7 .

The following implementation type feature constants are defined in IMPLTYPEFLAGS.

typedef enum tagIMPLTYPEF LAGS
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IMPLTYPEFLAG_FDEFAULT = 0x00000001,

IMPLTYPEFLAG_FSOURCE = 0x00000002,

IMPLTYPEFLAG_FRESTRICTED = 0x00000004,

IMPLTYPEFLAG_FDEFAULTVTABLE =0x00000008
} IMPLTYPEFLAGS;

IMPLTY PEFLAG_FDEFAULT: MUST be set if the interface was declared with th e [defaulf]
attribute (as specified in section 2.2.49.8 ).

IMPLTY PEFLAG_FSOURCE: MUST be set if the interface was declared with the [source] or
[defaultvtable] attributes (as specified in section 2.2.49.8 ).

IMPLTY PEFLAG_FRESTRICTED: MUST be set if the interface was declared with the

[restricted] attribute (as specified in section 2.2.49.8 ).

IMPLTYPEFLAG_FD EFAULTVTABLE: MUST be set if the interface was declared with the
[defaultvtable] attribute (as specified in section 2.249.8 ).

2.2.14 INVOKEKIND Function Invocation Constants

The INVOKEKIND  enumeration values are used in the invkind  field of a FUNCDESC to specify the
way thata method is invoked using IDispatch::Invoke , as specified insection  2.2.42 . Theyare
also used inthe  [Typelnfo2::GetFuncindexOfMemld , ITypelnfo:  :GetDIEntry  and
[TypeComp::Bind methods to distinguish between properties and property accessor methods that

have the same MEMBERID (as specified in section 2.2.35 ) butare invoked differently.

Fields and parameters that contain function invocation constants MUST contain a single

INVOKEKIND  value, and MUST NOT contain bitwise combinations of multiple INVOKEKIND
values.

The function invocation constants are defined in the INVOKEKIND  enumeration.

typedef [v1_enum] enum tagINVOKEKIND

INVOKE_FUNC = 0x00000001,

INVOKE_PROPERTYGET = 0x00000002,

INVOKE_PROPERTYPUT = 0x00000004,

INVOKE_PROPERTYPUTREF = 0x00000008
} INVOKEKIND;

INVOKE_FUNC: MUST be setif the type member is a method declared without the [propget]
[propput] , or [propputref] attributes, or to specify that a client method request MUST NOT
retum a property.

INVOKE_PROPERTY GET: MUST be set if the type member is a property declared with the
[ propget] attribute (as specified in section 2.2.49.5.1 ), orto specify thata client method
request MUST NOT return anything butan object description language (ODL)
dispinterface prop erty (as specified in section 2.2.49.5.3 )oraproperty declared with the
[propget] attribute.

INVOKE_PROPERTYPUT: MUST be set if the type member is a property declared with the
[propput] attribute (as specified in section 2.2.49.5.1 ), orto specify that a client method
request MUST NOT return anything but a property declared with the [propput] attribute.
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INVOKE_PROPERTY PUTREF: MUST be se tif the type member is a property declared with the
[propputref] attribute (as specified in section 2.2.49.5.1 ), orto specify that a client method
request MUST NOT return anything but a property declared with the [propputref] attribute.

2.2.15 PARAMFLAGS Parameter Feature Constants

The PARAMFLAGS enumeration values are used in the wParamFlags field ofa PARAMFLAGS to
identify the features ofa method parameter, as specified in section 2.2.40 .

The following table specifies the meaning of each parameter feature constant.

typedef enum tagPARAMFLAGS

PARAMFLAG_NONE = 0x00000000,
PARAMFLAG_FIN = 0x00000001,
PARAMFLAG_FOUT = 0x00000002,
PARAMFLAG_FLCID =0x00000004,
PARAMFLAG_FRB/AL = 0x00000008,
PARAMFLAG_FOPT = 0x00000010,
PARAMFLAG_FHASDEFAULT = 0x00000020,
PARAMFLAG_FHASCUSTDATA =0x00000040
} PARAMFLAGS;

PARAMFLAG_NONE: The behavior of the parameter is not specified.

PARAMFLAG_FIN: MUST be set if the parameterwas dec lared by using the [in] attribute (for
more information, see section 2.2.49.6 ).

PARAMFLAG_FOUT: MUST be set if the parameter was declared by using the [out]attribute
(for more information, see section 22495 ).

PARAMFLAG_FLCID: MUST be set if the parameterwas declared by using the [Icid] attribute
(for more information, see section 2.2.49.6 ).

PARAMFLAG _FRETVAL: MUST be set if the parameterwas declared by using the [retval]

attribute (for more information, see section 2.2.49.6 ).
PARAMFLAG_FOPT: MUST be set if the parameter was declared by using the [0 ptional]
attribute (for more information, see section 2.2.49.6 ). MUST be set if the

PARAMFLAG_FHASDEFAULT flag is set.

PARAMFLAG_FHASDEFAULT: MUST be set if the parameterwas declared by using the
[defaul tvalue] attribute (for more information, see section 2.249.6 ).

PARAMFLAG_FHASCUSTDATA: MAY<2> be set if the parameterwas declared by using the
[custom] attribute (for more information, see section 22492 ).

2.2.16 TYPEFLAGS Type Feature Constants

The TYPEFLAGS enumeration values are used in the wTypeFlags field ofa TYPEATTR to specify
the features ofa type, as specified in section 2.2.44 . They alo are used in the pTypeFlags
parameterofthe  [Typelnfo2::GetTypeFlags method.

The function invocation constants are defined in the TYPEFLAGS enumeration.

typedef enum tagTYPEFLAGS
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TYPEFLAG FAPPOBJECT = 0x00000001,
TYPEFLAG_FCANCREATE = 0x00000002,
TYPEFLAG_FLICENSED = 0x00000004,
TYPEFLAG_FPREDECLID = 0x00000008,
TYPEFLAG_FHIDDEN = 0x00000010,
TYPEFLAG_FCONTROL = 0x00000020,
TYPEFLAG_FDUAL = 0x00000040,
TYPEFLAG_FNONEXTENSIBLE 0x00000080,
TYPEFLAG_FOLEAUTOMATION = 0x00000100,
TYPEFLAG_FRESTRICTED = 0x00000200,
TYPEFLAG_FAGGREGATABLE =0x00000400,
TYPEFLAG_FREPLACEABLE = 0x00000800,
TYPEFLAG_FDISPATCHABLE =0x00001000,
TYPEFLAG_FPROXY =0x00004000

} TYPEFLAGS;

TYPEF LAG_FAPPOBJECT: MUST be set if the type was declared with the [appobject]
attribute (see section 2.2.49.8 ).

TYPEFLAG_FCANCREATE: MUST NOT be set if the type was declared with the [noncreatable]
attribute (see section 2.2.49.8 ). Othemwise, MUST be set.

TYPEFLAG_FLICENSED: MUST be set if the type was declared with the [licensed] attribute
(see section 2.2.49.8).

TYPEFLAG_FPREDECLID: MUST be set if the type was declared with the [predeclid] or
[appobject] attributes (see section 224938 ).

TYPEFLAG_FHIDDEN: MUST be set if the type was declared with the [hidden]  attribute (see
section 2.2.49.8 ).

TYPEFLAG_FCONTROL: MUST be set if the type was declared with the [control] attribute (see
section 2.2.49.8 ).

TYPEFLAG_FDUAL: MUST be set if the type was declared with the [dual] attribute (see section
224942 ).

TYPEFLAG_FNONEXTENSIBLE: MUST be set if the type was declared with the
[nonextensible] attribute (s eesection 2.2.49.4 ).

TYPEFLAG_FOLEAUTOMATION: MUST be set if the type is a DCOM interface that was
declared with the  [oleautomation] or [dual] attributes (see section 2.2.49.4 ). MUST NOT be

set if the type is a dispinterface.

TYPEFLAG_FRESTRICTED: MUST be set if the type was declared with the [restricted]
attribute (see section 224951 ).

TYPEFLAG_FAGGREGATABLE: MUST be set if the type was declared with the [aggregatable]
attribute (see section 2.2.49.8 ).

TYPEFLAG_FREPLACEABLE: MUST be set if the type contains a membe r thatwas declared
with the [replaceable] attribute (see section 2.2.49.5.1 ). MUST be ignored on receipt.

TYPEFLAG_FDISPATCHABLE: MUST be set if the type derives from IDispatch, either directly
or indirectly. MUST be set if the type is a dispinterface or dual interface <3> (see section
2.2.49 42).
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TYPEFLAG_FPROXY: MUST be set if the type was declared with the [proxy] attribute (see
section 2.2.49.4 ). MUST be ignored on receipt.

2.2.17 TYPEKIND Type Kind Constants

The TYPEKIND enumeration values are used in the typekind  field of a TYPEATTR to specify the
features of a type, as specified in section 2.2.44 . They are also used in the pTypeKind parameter of
the ITypelnfo2::GetTypeKind method, as specified in section 3.94.1 .

The type kind constants are define dinthe TYPEKIND enumeration.

typedef [v1_enum] enum tagTYPEKIND
{

TKIND_ENUM =0x00000000,
TKIND_RECORD = 0x00000001,
TKIND_MODULE = 0x00000002,
TKIND_INTERFACE =0x00000003,
TKIND_DISPATCH = 0x00000004,
TKIND_COCLASS = 0x00000005,
TKIND_ALIAS = 0x00000006,
TKIND_UNION = 0x00000007

} TYPEKIND,;

TKIND_ENUM: MUST be used if the type is an enumeration that was defined with the typedef
and enum keywords.

TKIND_RECORD: MUST be used if the type is a structure that was defined with the typedef
and struct keywords.

TKIND_MODULE: MUST be used if the type is a module that was defined with the module
keyword.

TKIND_INTERFACE: MUST be used if the type is a DCOM interface that was defined with the
interface  keyword.

TKIND_DISPATCH: MUST be used ift he type is a dispinterface that was defined with either the
dispinterface keyword orthe interface  keyword with the  [dual] attribute.

TKIND_COCLASS: MUST be used if the type is a COMserver that was defined with the coclass
keyword.

TKIND_ALIAS: MUST be used if the type is an alias for a predefined type thatwas defined with
the typedef keyword andadded to the Automation scope by using the [public]  attribute as
specified insection 2.2.49.3 .

TKIN D_UNION: MUST be used if the type is a union that was defined with the typedef and
union keywords.

2.2.18 VARFLAGS Variable Feature Constants

The VARFLAGS enumeration values are used in the wVarFlags field ofa VARDESC to specify the
features of a field, constant,or ODL dispinterface property , as specified in section 2.2.43 .

The variable feature constants are defined in the VARFLAGS enumeration.

typedef enum tagVARFLAGS
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VARFLAG_FREADONLY = 0x00000001,
VARFLAG_FSOURCE =0x00000002,
VARELAG_FBINDABLE = 000000004,
VARFLAG_FREQUESTEDIT = 0x00000008,
VARFLAG_FDISPLAYBIND = 0x00000010,
VARFLAG_FDEFAULTBIND = 0x00000020,
VARFLAG_FHIDDEN = 0x00000040,
VARFLAG_FRESTRICTED = 0x00000080,
VARFLAG_FDEFAULTCOLLELEM = 0x00000100,
VARFIAG_FUIDEFAULT = 0x00000200,
VARFLAG_FNONBROWSABLE = 0x00000400,
VARFLAG_FREPLACEABLE = 0x00000800,
VARFLAG_FIMMEDIATEBIND = 0x000001000

} VARFLAGS;

VARFLAG_FREADONLY:: MUST be set if the variable is an ODL dispinterface property that was
declared wit h the [readonly] attribute (see section 224953 ).

VARFLAG_FSOURCE: MUST be set if the variable is a property member ofan ODL interface
that was declared with the [source] attribute (see section 2.2.49.8 ).

VARFLAG_FBINDABLE: MUST be set if the variable is an ODL dispinterface property thatwas
declared with the [bindable] attribute (see section 2.2.49. 5.2).

VARFLAG_FREQUESTEDIT: MUST be set if the variable is an ODL dispinterface property that
was declared with the [requestedit] attribute (see section 224952 ).

VARFLAG_FDISPLAYBIND: MUST be setif the variable is an ODL dispinterface property that
was declared with the [displaybind] attribute (see section 224952 ).

VARFLAG_FDEFAULTBIND: MUST be set if the variable is an ODL dispinterface property that
was declared with the [defaultbind] attribute (see section 224952 ).

VARFLAG_FHIDDEN: MUST be set if the variable is a member of a type thatwas declared with
the [hidden] attribute (see section 224951 ).

VARFLAG_FRESTRICTED: MUST be set if the variable is a member of a type thatwas declared
with the [restricted] attribute (see secti on 2.2495.1 ).

VARFLAG_FDEFAULTCOLLELEM: MUST be set if the variable is an ODL dispinterface property
thatwas declared with the [defaultcollelem] attribute (see section 224951 ).

VARFLAG_FUIDEFAULT: MUST be set if the variable is an ODL dispinterface property thatwas
declared with the [uidefault] attribute (see section 224951 ).

VARFLAG_FNONBROWSABLE: MUST be set if the variable is an ODL dispinterface property
that was declared with the [nonbrowsable] attribute (see section 224951 ).

VARFLAG_FREPLACEABLE: MUST be setifthe variable is an ODL dispinterface property that

was declared with the [replaceable]attribute (see section 2.2.49.5.1 ). MUST be ignored on
receipt.
VARFLAG_FIMMEDIATEBIND: MUST be set if the variable is an ODL dispinterface property
that was declared with the [immediatebind] attribute (see section 224952 ).
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2.2.19 VARKIND Variable Kind Constants

The VARKIND enumeration values are used in the varkind field ofa VARDESC to specify the kind
of element that is described by the VARDESC , as specified in section  2.2.43 .

The variable kind constants are defined in the VARKIND enumeration:

typedef [v1_enum] enum tagVARKIND

{
VAR_PERINSTANCE =0x00000000,

VAR_STATIC =0x00000001,
VAR_CONST = 0x00000002,
VAR_DISPATCH = 0x00000003

} VARKIND;
VAR_PERINSTANCE: MUST be used ifthe VARDESC describes a member ofa structure or
union.

VAR_STATIC: MUST be used ifthe  VARDESC describes anappobject coclass (see section
2.2.498 ).

VAR_CONST: MUST beused ifthe VARDESC describes a memberofa module or enumeration.

VAR_DISPATCH: MUST be used ifthe  VARDESC describes an ODL dispinterface property (see
section 2.2.49.5.3 ).

2.2.20 LIBFLAGS Type Library Feature Constants

The LIBFLAGS enumeration values are used in the wLibFlags field of a TLIBATTR to specify the
features of the Automation scope of an ITypeLib server, as specified in section 2.2.45 .

The Type library feature constants are defined in the LIBFLAGS enumeration.

typedef [v1_enum] enum tagLIBFLAGS

LIBFLAG_FRESTRICTED = 0x00000001,

LIBFLAG_FCONTROL = 0x00000002,

LIBFLAG_FHIDDEN =0x00000004,

LIBFLAG_FHASDISKIMAGE = 0x00000008
} LIBFLAGS;

LIBFLAG_FRESTRICTED: MUST be set if the Automation scope was declared with the
[restricted] attribute (as specified in section 2.2.49.2 ).

LI BFLAG_FCONTROL: MUST be set if the Automation scope was declared with the [control]
attribute (as specified in section 2.249.2 ).

LIBFLAG_FHIDDEN: MUST be set if the Automation scope was declared with th e [hidden]
attribute (as specified in section 22.49.2 ).

LIBFLAG_FHASDISKIMAGE: MAY be set <4> and MUST be ignored on receipt.
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2.2.21 SYSKIND System Pointer Size Constants

The SYSKIND are usedinthe syskind field of a TLIBATTR to specify the system pointer size value,
as specified in section  2.2.45 .

The system pointer size constants are defined in the SYSKIND enumeration.

typedef [v1_enum] enum tagSY SKIND

SYS_WIN32 = 0x00000001,
SYS_WIN64 = 0x00000003

} SYSKIND;
SYS_WIN32: MUST be set if the Automation type library uses 32 bits for pointer -sized values.
SYS_WIN64: MUST be set if the Automation type library uses 64 bits for pointer -sized values.

2.2.22 DESCKIND Name Description Constants

The DESCKIND Name Description Constants enumeration values are used by the
[TypeComp::Bind method to indicate the kind of element to which a name has been bound, as
specified insection 3.5.4.1 .

The name description constants are defined in the DESCKIND enumeration.

typedef [v1_enum] enum tagDE SCKIND

{
DESCKIND_NONE = 0x00000000,

DESCKIND_FUNCDESC = 0x00000001,
DESCKIND_VARDESC = 0x00000002,
DESCKIND_TYPECOMP = 0x00000003,
DESCKIND_IMPLICITAPPOBJ = 0x00000004

} DESCKIND;
DESCKIND_NONE: MUST be set if there is no element bound to the n ame.

DESCKIND_FUNCDESC: MUST be set if the name is bound to a method or property accessor
method. MUST NOT be set if the name is bound to an ODL dispinterface _ property.

DESCKIND_VARDESC: MUST be set if the name is bound to a data ele mentor ODL
dispinterface  property.
DESCKIND_TYPECOMP: MUST be set if the name is bound to an enumeration or module.

DESCKIND_IMPLICITAPPOBJ: MUST be set if the name is bound to an appobject coclass (see
section 2.2.49.8 )ora member of its default nonsource interface (@lso see 2.2.49.8 ).

2.2.23 BSTR

BSTR is an OLE Automation type for transferring length -prefixed strings, either Unicode or ANSI, as
well as length -prefixed binary data.

The BSTR type defined in this section specifies the wire representation of a length -prefixed data
blockwhose memory representation is specified in MS -DTYP] section 2.2.3. To clarify, the memory
specification will be referred to as the presented BSTR , and the wire specification will be referred

36 / 201

[MS-OAUT] 8 v20090924
OLE Automation Protocol Specification

Copyright © 2009 Microsoft Corporation.

Release: Thursday, September 24, 2009


%5bMS-DTYP%5d.pdf

toas the transmitted BSTR .For any document referencing both [MS -DTYP]and [MS -OAUT],
specifying BSTR in awire representation context MUST be considered as a reference to the
transmitted BSTR ty pe ((MS -OAUT] section 2.2.23 ), while specifying BSTR in a memory

representation context MUST be considered as a reference to the presented BSTR type ( [MS-DTYP
section 2.2.3).Re flecting the terminology used for presented BSTRs, a null BSTR, or null

transmitted BSTR, is defined as the wire representation ofa NULL presented BSTR; and an empty
BSTR, or empty transmitted BSTR, is defined as the wire representation ofa zero -lengthp resented
BSTR. Preserving this distinction in the wire representation enables clients and servers to distinguish

between NULL presented BSTRs and zero -length presented BSTRs, and thus associate possibly

different, application  -specific semantics to these tw o values.

2.2.23.1 FLAGGED_WORD_BLOB

The FLAGGED_WORD_BLOB structure defines a type for transferring length -prefixed data.

typedef struct_ FLAGGED_WORD_BLOB {
unsigned long cBytes;
unsigned long clSize;
[size_is(clSize)] unsigned short asDatal];
} FLAGGED_WORD_BLOB;

cBytes:  MUST be the size, in bytes, of the asData array.
Note A value of OXFFFFFFFF MUST be considered as representing a null BSTR.

clSize:  MUST be the total number of unsigned shorts in the asData array. This value MUST be
half th e value of cBytes, rounded up, unless this is a null BSTR.. In the latter case, a value of
0 MUST be used.

asData:  An array of unsigned shorts. If clSize is 0, asData MUST not contain any elements.
Data of this type MUST be marshaled as specified in C706] , section 14, with the exception that it
MUST be marshaled by using a little -endian data representation regardless of the data
representation form at label. For more information, see C706] section 14.2.5.

2.2.23.2 BSTR
BSTR is an OLE Automation type for transferring length -prefixed data.

This type is declared as follows:

typedef [unique] FLAGGED_WORD_BLOB* BSTR;

A null transmitted BSTR is a pointer to a FLAGGED_WORD_BLOBwhose cBytes field MUST equal
OXFFFFFFFF, clSize field MUST equal0,and asData MUST NOT contain any elements.An empty
transmitted BSTR is a pointer to a FLAGGED_WORD_BLOBwhose cBytes and clISize fields MUST

bothequal 0,and asData MUST NOT contain any elements.
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2.2.23.3 Mapping Between Presented and Transmitted BSTRs
The mapping from the memory representation ofa BSTR to the wire representation MUST be
performed by setting the fields of FLAGGED _WORD_BLOB referred by the  transmitted BSTR as
specified below:

cBytes: MUST be set to the value of the presented BSTR 's length prefix, or OXFFFFFFFF fora
NULL presented BSTR

clSize: MUST be half the value of  cBytes rounded up, or O for a NULL presented BSTR

asDa ta: MUST contain exactly clSize elements, and MUST be filled from the contents of the data
pointed to by the  presented BSTR

The mapping from the transmitted BSTR to the presented BSTR MUST be performed as below:

the length prefix: MUST be set to the value  ofthe cBytes field ofthe transmitted BSTR 'S
FLAGGED_WORD_BLOB

the data pointed to by the presented BSTR: MUST be set to the contents of the asData field
ofthe transmitted BSTR 's FLAGGED_WORD_BLOB

2.2.24 CURRENCY

The CURRENCY type specifies currency information. It is represented as an 8 -byte integer, scaled
by 10,000, to give a fixed -point numberwith 15 digits to the left of the decimal point, and four
digits to the right. This representation provides a range of 922337203685 4775807t0 i

922337203685477.5808. For example, $5.25 is stored as the value 52500.

typedef structtagCy {
__int64int64;
} CURRENCY;

2.2.25 DATE

The DATE structure is a type that specifies date and time information. It is represented as an 8 -
byte floating -pointnumber.

This type is declared as follows:

typedef double DATE;

The date information is represented by whole -number increments, starting with 30 December 1899
midnight as time zero. The time information is represented by the fraction ofa day since the

preceding midnight. For example, 6:00 A.M. on 4 January 1900 would be represented by the value
5.25 (5 and 1/4 ofa day past 30 December 1899).

2.2.26 DECIMAL

The DECIMAL structure specifies a sign and scale for a number. Decimal variables are represented
as 96 -bit unsigned integers that are scaled by a variable power of 10.
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typedef struct tagDEC {
WORD wReserved;
BYTE scale;
BYTE sign;
ULONG Hi32;
ULONGLONG Lo64;
} DECIMAL;

wReserved: MUST be set to 0 and MUST be ignored by the recipient.

scale: MUST be the power of 10 by which to divide the 96 -bit integer represented by Hi32 *
2764 +Lo64. The value MUST be in the range of 0 to 2 8, inclusive.
Value Meaning
00 28 Order of magnitude of the decimal number.

sign.  MUST equal zero to one of the following.

Value Meaning
0 The decimal contains a positive value.
0x80 The decimal contains a negative value.

Hi32: MUST be the high 32 bits of the 96 -bit integer that is scaled and signed to represent the
final DECIMAL value.

Lo64: MUST be the low 64 bits of the 96 -bit integer that is scaled and signed to represent the
final DECIMAL value.

2.2.27 VARIANT_BOOL
The VARIANT_BOOL type specifies Boolean values.

This type is declared as follows:

typedef short VARIANT_BOOL;

The values MUST be defined as:

Value Meaning

VARIANT_TRUE MUST indicate a Boolean value of TRUE.
OxFFFF

VARIANT_FALSE MUST indicate a Boolean value of FALSE.
0x0000
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2.2.28 User - Defined Data Types and BRECORD

2.2.28.1 User -Defined Data Types

The OLE Automation Protocol supports the specification of user -defined data types (UDTSs), in the
form of structures of related data elements. The data elements MUST consist of scalarand OLE
Automation types . The structure is considered to be a single type and is referred to as a UDT.

In the IDL, a UDT MUST be identified by the uuid attribute (see section 2.2.49.2 ). The GUID from
this attribute MUST uniquely identify the UDT.

A UDT MUST be specified or referenced from an Automation scope (see section 2.2.49.2 ). For more
information about the wire representation of the UDT, see sections 2.2.31 and 2.2.49.2 .

2.2.28.2 BRECORD

A BRECORD is the type used for the representation of UDTs on the wire.

2.2.28.2.1 _wireBRECORD

The _wireBRECORD  structure is the wire representation of a collection of UDTs of the same type.

This representation MUST be used when the UDTs appear inside a SAFEARRAY (section
2.2.30.10 ) orinsidea VARIANT (section 2.2.29.2 ).Othemwise, the UDTs MUST be NDR -
marshaled as specified by their IDL. For more information, see [C706 -Ch14TransSyntaxNDR]
typedef struct_wireBRECO RD {
ULONG fHlags;
ULONG clISize;

MinterfacePointer* pRecinfo;
[size_is(clSize)] byte* pRecord;
} wireBRECORD Sir;

fFlags: MUST be 0 if pRecord is NULL. Otherwise, the value MUST be 1.

clSize: MUSTbe 0if pRecord is NULL. Otherwise, the value MU ST equal the size (in bytes) of
the UDTs contained in  pRecord , plus 4 bytes to account for the prefix contained in pRecord

pReclInfo: MUST specify an MinterfacePointer that MUST contain an OBJREF_CUSTOMwith a
CLSID field set to CLSID_RecordInfo ( 1.9)and a pObjectData field that MUST contain a
RecordinfoData binary large object (BLOB) ( 2.2.31 ). The iid field of the OBJREF portion of the
structure MUST be  setto IID_IRecordInfo ( 1.9). An implementation MAY use this value as the
IID ofalocal -onlyinterface. <5>

pRecord: MUST be NULL if there are no UDTs. Othemwise, the value MUST cont ain the NDR -
marshaled representation of the UDTs, prefixed by a 4 -byte unsigned integer that specifies the
size, in bytes. This integer MUST equal the value of clSize .

Data of this type MUST be marshaled as specified in [C706 -Chl4TransSyntaxNDR] , with the
exception that the fields fFlags , clSize ,and the 4 -byte prefixin pRecord MUST be marshaled by
using a litte -endian data representation, regardless of the data r epresentation format label. For
more information, see C706] section 14.2.5.
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2.2.28.2.2 BRECORD
The following is the type definition for the BRECORD type.

This type is declared as follows:

typedef [unique] struct _wireBRECORD* BRECORD;

2.2.29 VARIANT

The Variant is a container for a union that can hold many types of data.

2.2.29.1 _wireVARIANT

The _wireVARIANT is a container for a union that in tum contains scalar and OLE Automation data
types.

typedef struct_wireVARIANT {
DWORD clSize;
DWORD rpcReserved,;
USHORT wt;
USHORT wReservedl,
USHORT wReserved?;
USHORT wReserved3;
[switch_type(ULONG), switch_is(vt)]
union {
[case(VT_I8)]
LONGLONG lIVal;
[case(VT_I4)]
LONG IVal;
[case(VT_UI1)]
BYTE bVal;
[case(VT_I2)]
SHORT iVal;
[case(VT_R4)]
FLOAT fl tval;
[case(VT_R8)]
DOUBLE dblVal;
[case(VT_BOOL)]
VARIANT_BOOL boolVal;
[case(VT_ERROR)]
HRESULT scode;
[case(VT_CY)]
CURRENCY cyVal;
[case(VT_DATE)]
DATE date;
[case(VT_BSTR)]
BSTR bstrval;
[case(VT_UNKNOWN)]
IlUnknown* punkVal;
[case(VT_DISPATCH)]
IDispatch* pdispVal;
[case(VT_ARRAY)]
PSAFEARRAY parray;
[case(VT_RECORD, VT_RECORD|VT_BYREF)]
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BRECORD brecVal,
[case(VT_UIL[VT_BY REF)]
BYTE* pbVal;
[case(VT_I2|VT_BYREF)]
SHORT* pival;
[case(VT_I4|VT_BYREF)]
LONG* plval;
[case(VT_I8|VT_BYREF)]
LONGLONG* plival;
[case(VT_R4|VT_BYREF)]
FLOAT* pfitval;
[case(VT_R8|VT_BYREF)]
DOUBLE* pdblVal;
[case(VT_BOOL|VT_BYREF)]
VARIANT_BOOL* phoolVal;
[case(VT_ERROR|VT_BYREF)]
HRESULT* pscode;
[case(VT_CY|VT_BYREF)]
CURRENCY* pcyVal,
[case(VT_DATE|VT_BYREF)]
DATE* pdate;
[case(VT_BSTR|VT_BYREF)]
BSTR* pbstrval;
[case(VT_UNKNOWN|VT_BYREF)]
IlUnknown** ppunkVal;
[case(VT_DISPATCH|VT_BYREF)]
IDispatch** ppdispVal;
[case(VT_ARRAY|VT_BYREF)]
PSAFEARRAY* pparray;
[case(VT_VARIANT|VT _BYREF)]
VARIANT* pvarVal;
[case(VT_I1)]
CHAR cVal,
[case(VT_UI2)]
USHORT uival;
[case(VT_UI4)]
ULONG ulval;
[case(VT_UI8)]
ULONGLONG ullVal;
[case(VT_INT)]
INT intVal;
[case(VT_UINT)]
UINT uintVal;
[case(VT_DECIMAL)]
DECIMAL decVal;
[case(VT_I1|VT_BYREF)]
CHAR* pcVval;
[case(VT_UI2[VT_BYREF)]
USHORT* puival;
[case(VT_UM|VT_BYREF)]
ULONG* pulVal;
[case(VT_UIB|VT_BYREF)]
ULONGLONG* pullVal;
[case(VT_INT|VT_BYREF)]
INT* pintval;
[case(VT_UINT|VT_BYREF)]
UINT* puintVal;
[case(VT_DECIMAL|VT_BYREF)]
DECIMAL* pdecVal,
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[case(VT_EMPTY)]
[case(VT NULL)]

} _varUnion;
} wireVARIANT Str;

clSize: MUST be set to the size, in quad words (64 bits), of the structure.
rpcReserved: MUST be set to 0 and MUST be ignored by the recipient.

vt  MUST be set to one of the values specified with a "V" in the Context co lumn of the table in
section 2.2.7 .

wReservedl: MAY be setto 0 and MUST be ignored by the recipient. <6>
wReserved2: MAY be set to 0 and MUST be ignored by the recipient. <7>
wReserved3: MAY be setto 0 and MUST be ignored by the recipient. <8>
_varUnion: MUST contain an instance of the type, according to the value in the vt field.

Data of this type MUST be marshaled as specified in [C706 -Chl4TransSyntaxNDR] , with the

following additional restrictions.

A Allfields except _varUnion MUST be marshaled using a little -endian data representation,
regardless of the data representation format | abel. For more information, see C706 -
Chl14TransSyntaxNDR] _ section 14.2.5.

A Ifthe vt field has the flag VT_ARRAY set, then _varUnion  MUST be marshaled according to
2.2.30 .

A Ifthe vt field has the flags VT_UNKNOWN or VT_DISPATCH set, then _varUnion MUST be
marshaled according to MS -DCOM] section 1.3.2.

A Ifthe vt field has the flag VT_RECORD set, then _varUnion field MUST be marshaled according
to 2.2.28 .

A Ifthe vt field has the flag VT_BSTR set, then _varUnion MUST be marshaled according to
2.2.23 .

A If none of the preceding flags is specified in the vt field,the _varUnion field MUST be marshaled

by using a little  -endian data representation, regardless of the data representation format label.

2.2.29.2 VARIANT

The VARIANT type is defined as follows. Also, the definitions of the VARIANT data type provided in
this section correspond to the wire formats of these data types. <9>

This type is declared as follows:

typedef [unique] struct _wireVARIANT* VARIANT;
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2.2.30 SAFEARRAY

A SAFEARRAY specifies a multidimensional array of OLE Automation types.

2.2.30.1 SAFEARRAYBOUND

The SAFEARRAYBOUND  structure specifies the bounds of one dimension of a SAFEARRAY .

typedef struct tag SAFEARRAYBOUND {
ULONG cElements;
LONG ILbound;
} SAFEARRAYBOUND,
*LPSAFEARRAYBOUND;

cElements: MUST be set to the number of elements in the current dimension. MUST be
nonzero.

ILbound: MUST be set to the lower bound of the current dimension.

Data of this type MUST be marshaled as specified in [C706 -Chl4TransSyntaxNDR] , except that it
MUST be marshaled by using a little -endian data representation, regardless of the data

representation format label. For more information, see section [C706 -Chl1l4TransSyntaxNDR] section
14.2.5.

2.2.30.2 SAFEARR_BSTR

The SAFEARR_BSTR structure specifies an array of BSTRs (see section 2.2.23).

typedef struct_wireSAFEARR_BSTR {
ULONG Size;
[size_is(Size), ref] BSTR* aBstr;

} SAFEARR_BSTR;

Size: MUST be setto the total numberof elements in the array.

aBstr:  MUST be an array of BSTRs (see section 2.2.23).

Data of this type MUST be marshaled as specified in [C706 -Chl4TransSyntaxNDR] , with the
exception that it MUST be marshaled by using a little -endian data representation, regardless of the
data representation format label. For more information, see [C706 -Ch14TransSyntaxNDR] section
14.2.5.

2.2.30.3 SAFEARR_UNKNOWN

The SAFEARR_UNKNOWN  structure specifies an array of MinterfacePointers elements (see MS -
DCOM] section 2.2.1.14)whose IPID is IID_IUnknown (see section 1.9).

typedef struct_wireSAFEARR_UNKNOWN {
ULONG Size;
[size_is(Size), ref] lUnknown* apUnknown;
} SAFEARR_UNKNOWN,;
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Size: MUST be setto the total numberof elements in the array.

apUnknown: MUST be an array of MinterfacePointer (see [MS -DCOM], section 2.2.1.10). The
iid field inthe OBJREF MUST be IID_IUnknown (see section 1.9).

The Size field of this type MUST be marshal ed as specified in  [C706 -Ch14TransSyntaxNDR] , with
the exception that it MUST be marshaled by using a little -endian data representation, regardless of
the data representation format label. For more information, see  [C706 -Ch14TransSyntaxNDR]
section 14.2.5.

2.2.30.4 SAFEARR_DISPATCH

The SAFEARR_DISPATCH  structure specifies an array of MinterfacePointer elements (see MS -
DCOM] section 2.2.1.10)whose IPID is IID_IDispatch (see section 1.9).

typedef struct_wireSAFEARR_DISPATCH{
ULONG Size;
[size_is(Size), ref] IDispatch** apDispatch;
} SAFEARR_DISPATCH;

Size: MUST be setto the total numberof elements in the array.

apDispatch: MUST be an array of MinterfacePointer elements (see [MS -DCOM] section
2.2.1.10). The iid field in the OBJREF MUST be IID_IDispatch (see section 1.9).

The Size field of this type MUST be marshaled as specifie din [C706 -Chl4TransSyntaxNDR] , with
the exception that it MUST be marshaled by using a little -endian data representation, regardless of
the data representation format label. For more information, see [C706 -Chl4TransSyntaxNDR]
section 14.2.5.

2.2.30.5 SAFEARR_VARIANT

The SAFEARR_VARIANT  structure specifies an array of VARIANT _ types.

typedef struct_wireSAFEARR_VARIANT {
ULONG Size;
[size_is(Size), ref] VARIANT* aVariant;
} SAFEARR_VARIANT;

Size: MUST be setto the total number of elements in the array. MUST be nonzero.
aVariant: MUST be anarrayof VARIANT types. For more information, see section 22.29.2 .

The Size field of this type MUST be marshaled as specified in [C706 -Chl4TransSyntaxNDR] _, with
the exception that it MUST be marshaled by using a little -endian data representation, regardless of
the data represe ntation format label. For more information, see [C706 -Ch14TransSyntaxNDR]
section 14.2.5.

2.2.30.6 SAFEARR_BRECORD

The SAFEARR_BRECORD structure specifies an array of UDTs.
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typedef struct_wireSAFEARR_BRECORD {
ULONG Size;
[size_is(Size), ref] BRECORD* aRecord,;
} SAFEARR_BRECORD;

Size: The numberof BRECORD elements in the aRecord array. This MUST be setto 1.
aRecord: MUST be the collection of UDTs as specified in BRECORD (see section 2.2.28.2 ).

The Size field of this type MUST be mars haled as specified in  [C706 -Ch14TransSyntaxNDR] , with
the exception that it MUST be marshaled by using a little -endian data representation, regardless of
the data representation format label. For m ore information, see [C706 -Chl14TransSyntaxNDR]
section 14.2.5.

2.2.30.7 SAFEARR_HAVEIID

The SAFEARR_HAVEIID structure defines an array of Minterface Pointers (see MS -DCOM] section
2.2.1.10).

typedef struct_wireSAFEARR_HAVEIID {
ULONG Size;
[size_is(Size), ref] lUnknown** apUnknown;
11D iid;

} SAFEARR_HAVEIID;

Size: MUST be setto the total number of elements in the array. This MUST be nonzero.

apUnknown: MUST be an array of MinterfacePointer elements. The OBJREF iid field MUST be
the same as the value of the iid .
iid: MUST spe cifythe [ID_ of each of the elements in the SAFEARRAY.
The Size and iid fields of this type MUST be marshaled as specified in C706 -
Chl4TransSynta xNDR], with the exception that it MUST be marshaled by using a little -endian data
representation, regardless of the data representation format label. For more information, see C706 -

Chi14TransSyntax NDR] section 14.2.5.

2.2.30.8 Scalar - Sized Arrays
The following four types represent byte -sized, short -sized, long -sized,and hyper -sized arrays.

2.2.30.8.1 BYTE_SIZEDARR

The BYTE_SIZEDARR structure specifies a BYTE array.

typedef struct_BYTE_SIZEDARR {
unsigned long clSize;
[size_is(clSize)] byte* pData;

} BYTE_SIZEDARR;

clSize:  MUST be set to the total number of elements in the array. This MUST be nonzero.
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pData: MUST be an array of BYTESs.

Data of this type MUST be marshaled as specified in [C706 -Chl4TransSyntaxNDR] , wit h the
exception that it MUST be marshaled by using a little -endian data representation, regardless of the

data representation format label. For more information, see [C706 -Ch14TransSyntaxNDR]  section
14.2.5.

2.2.30.8.2 WORD_SIZEDARR

The WORD_SIZEDARR  structure defines an array of unsigned 16 -bit integers.

typedef struct_ SHORT_SIZEDARR {
unsigned long clSize;
[size_is(clSize)] unsigned short* pData;
} WORD_SIZEDARR;

clSize:  MUST be set to the total number of elements in the array. This MUST be nonzero.

pData: MUST be an array of WORD elements.

Data of this type MUST be marshaled as specified in [C706 -Chl4TransSyntaxN DR], with the
exception that it MUST be marshaled by using a little -endian data representation, regardless of the
data representation format label. For more information, see [C706 -Ch14TransSyntaxND R] section
14.2.5.

2.2.30.8.3 DWORD_SIZEDARR

The DWORD_SIZEDARR  structure defines an array of unsigned 32 -bit integers.

typedef struct_ LONG_SIZEDARR {
unsigned long clSize;
[size_is(clSize)] unsigned long* pData;
} DWORD_SIZEDARR,;

clSize:  MUST be set to the number of elements within the array. This MUST be nonzero.

pData: MUST be an array of DWORD elements.

Data of this type MUST be marshaled as specified in [C706 -Chl4TransSyntaxND __R], with the
exception that it MUST be marshaled by using a little -endian data representation, regardless of the
data representation format label. For more information, see [C706 -Ch14TransSyntaxNDR ] section
14.2.5.

2.2.30.8.4 HYPER_SIZEDARR

The HYPER_SIZEDARR structure defines an array of 64 -bit integers.

typedef struct_ HYPER_SIZEDARR {
unsigned long clSize;
[size_is(clSize)] hyper* pData;

}HYPER_SIZEDARR,;
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clSize: MUST be set to the total number of elements in the array. This MUST be nonzero.

pData: MUST be an array of hyperelements.

Data of this type MUST be marshaled as specified in [C706 -Chl4TransSyntax NDR], with the
exception that it MUST be marshaled by using a little -endian data representation, regardless of the
data representation format label. For more information, see [C706 -Chl14TransSyntaxN DR] section
14.2.5.

2.2.30.9 SAFEARRAYUNION

The SAFEARRAYUNION  union defines the mapping between the discriminant value and the
contained array data.

typedef

union _wireSAFEARRAY_UNION switch(unsigned long sfType) u {
case SF_BSTR: SAFEARR_BSTR BstrStr;
case SF_UNKNOWN : SAFEARR_UNKNOWN UnknownStr,
case SF_DISPATCH : SAFEARR_DISPATCH DispatchStr;
case SF_VARIANT : SAFEARR_VARIANT VariantStr,
case SF_RECORD : SAFEARR_BRECORD RecordStr;
case SF_HAVEIID : SAFEARR_HAVEIID HavelidStr;
case SF_ 11: BYTE_SIZEDARR ByteStr;
case SF_12: WORD_SIZEDARR WordStr;
case SF_|4: DWORD_SIZEDARR LongStr;
case SF_18: HYPER_SIZEDARR HyperStr,

} SAFEARRAYUNION;

_wireSAFEARRAY_UNION: MUST contain an instance of the type, according to the value of the union
discriminant.

The sfType field MUST be marshaled as specified in [C706 -Ch14TransSyntaxNDR] , with the

exception that it MUST be marshaled by using a little -endian data representation, regard less of the
data representation format label. For more information, see [C706 -Ch14TransSyntaxNDR] _ section
14.2.5.

2.2.30.10 SAFEARRAY

The SAFEARRAY structure defines a multidimensionalarray of OLE Automation types. The
definitions of SAFEARRAY data types provided in this section correspond to the wire formats of these
data types. <10>

typedeflunique]
struct_wireSAFEARRAY {

USHORT cDims;

USHORT fFeatures;

ULONG cbElements;

ULONG clLocks;

SAFEARRAYUNION uArrayStructs;

[size_is(cDims)] SAFEARRAYBOUND rgsabound([];
} *SAFEARRAY;

cDims:  MUST be set to the number of dimensio ns of the array. cDims MUST NOT be set to 0.
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fFeatures: MUST be set to a combination of the bit flags specified in section 229 .

cbElements: MUST be set to the size, in bytes, ofan element in the SAFE ARRAY , as specified
in the table in section 228 .

cLocks: Ifthe fFeatures field contains FADF_HAVEVARTYPE (see section 2.2.9 ),the cLocks
field MUST ¢ ontaina VARIANT (section 2.2.7 ) type constant in its high word that specifies

the type of the elements in the array. Othemwise, the high word of the cLocks field MUST be
setto O.
The low word ofthe  cLocks field MAY <11> be settoan implementation -specific value, and

MUST be ignored upon receipt.

uArrayStructs: MUST be a SAFEARRAYUNION (section 2.2.309 ).

rgsabound: MUST contain an array of bounds, specifying the shape of the array. This array
MUST be represented in reverse order. That is, for an array[0:5][0:2][0:10], the bounds
would be represented as (10, 0), (2, 0), (5, 0).

The following consistency statements MUS T hold, where sfType is the discriminant field in the
SAFEARRAYUNION  data member.

If sfType equals freatures MUST be set to

SF_HAVEIID FADF_UNKNOWN | FADF_HAVEIID or
FADF_DISPATCH | FADF_HAVEIID

SF_BSTR FADF_BSTR or
FADF_BSTR | FADF_HAVEVARTYPE

SF_UNKNOWN FADF_UNKNOWN or
FADF_UNKNOWN | FADF_HAVEVARTYPE or
FADF_UNKNOWN | FADF_HAVEIID

SF_DISPATCH FADF_DISPATCH or
FADF_DISPATCH | FADF_HAVEVARTYPE or
FADF_DISPATCH | FADF_HAVEIID

SF_VARIANT FADF_VARIANT or
FADF_VARIANT | FADF_HAVEVARTYPE

SF_RECORD FADF_RECORD

If fFeatures field specifies FADF_HAVEVARTYPE, the following additional statements MUST hold,
where vt is the high word of the cLocks field.

If vt (the high word of cLocks) equals sfType MUST be set to
VT_11 SF 11

VT Ul

VT_12 SF_I2

VT_UI2

VT_BOOL
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If vt (the high word of cLocks) equals sfType MUST be set to
VT_ERROR SF_ 14

VT 14

VT _Ul4

VT R4

VT_INT

VT_UINT

VT 18 SF_I8

VT UI8

VT _R8

VT CY

VT _DATE

VT BSTR SF_BSTR

VT_VARIANT SF_VARIANT

VT_UNKNOWN SF_UNKNOWN or SF_HAVEIID
VT_DISPATCH SF_DISPATCH or SF_HAVEIID
VT_RECORD SF_RECORD

In addition, the type of vt MUST NOT equal VT_DECIMAL.
If any of the consistency checks fail, the protocol implementation SHOULD <12>

Data of this type MUST be marshaled as specified in [C706 -Chl4TransSyntaxNDR] , with the
exception that it MUST be marshaled by using a little -endian data representation, regardless of the
data representation format label. For more information, see [C706 -Ch14TransSyntaxNDR]  section
14.2.5.

2.2.31 RecordInfoData

This structure specifies information that is needed to identify the definition ofa UDT, such as the
GUID and version of the Automation scope that defines the UDT, and the GUID of the type itself.

typedef struct tagRecordinfo {
GUID libraryGuid;
DWORD verMajor;
GUID recGuid;
DWORD verMinor;
DWORD Lcid;

} RecordlInfo;

libraryGuid: MUST be set to a GUID that identifies the IDL Automation scope of the UDT (see
section 2.2 .49.2).

verMajor: MUST be set to the major version of the UDT Automation scope (see section
2.2.49.2 ).
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recGuid: MUST be set to the GUID of the UDT.

verMinor: MUST be set to the minor version of the UD T's Automation scope (see section
22492 ).
Lcid: MUST be set to the locale ID of the UDT's Automation scope (see section 22492 ).

RecordinfoData st ructures allow a client and a server to fully specify the identity of the UDT type
being marshaled in the containing BRECORD (section 2.2.28.2 ). The clientand the server MUST be
able to reference the same type definition, by sharing through an unspecified mechanism a

consistent view of the IDL Automation scope of the UDT. <13>
Data oft his type MUST be marshaled as specified in [C706 -Chl4TransSyntaxNDR] _, with the
exception that it MUST be marshaled by using a little -endian data representation, regardless of the
data representatio n format label. For more information, see [C706 -Ch14TransSyntaxNDR]  section
14.2.5.

2.2.32 DISPID
The DISPID is used by |Dispatch::Invoke to identify methods, properties, and named
arguments

This type is declared as follows:

typedef LONG DISPID;

The DISPID values associated with methods, properties, and named arguments are retrieved as
specified insection 3.1.4.3 .

2.2.32.1 Reserved DISPIDs

The following DISPIDs are defined by the OLE Automation Protocol. These DISPIDs are reserved and
are meant to provide common, well -known DISPIDs associated with methods that have similar
semantics across all automation server implementations. When an automation server needs to
provide access to methods or propetties that have specific semantics that map to one from the set
below, they SHOULD use the DISPIDs specified in the following table.

Constant/value Description

DISPID_V ALUE This MUST designate the default member for the object. The default member is

0 the member that best represents the automation server.

DISPID_UNKNOWN The value MUST be returned by GetlIDsOfNames (see section 3.1.4.3 )to indicate
-1 that a member or parameter name was not found.

DISPID_PROPERTYPUT | This MUST designate the parameter that receives the value of an assignment in a

-3 DISPATCHPROPERTYPUT or DISPATCH PROPERTYPUTREF invocation (see section
3.1.4.4 ).

DISPID_NEWENUM This MUST designate the DISPID associated with a _NewEnum method that

-4 MUST have the following signature.

HRESULT _NewEnum([out,retval] IEnumVARIANT** ppenum);
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Constant/value Description

OR:
HRESULT _NewEmm(out,retval] lUnknown** ppenum);

For more information about IEnumVARIANT, see section 33.

2.2.33 DISPPARAMS

The DISPPARAMS  structure is used by the Invoke method (see section 3.1.4.4 )to contain the
arguments passed to a method or property.

typedef structtagDISPPARAMS {
[size_is(cArgs)] VARIANT* rgvarg;
[size_is(cNamedArgs)] DISPID* rgdispidNamedArgs;
UINT cArgs;
UINT cNamedArgs;

} DISPPARAMS;

rgvarg:  MUST be the array of arguments passed to the method or property call.

rgdispidNamedArgs: MUST be the array of D ISPIDs corresponding to the named arguments
(seesection 3.1.44 ).

CArgs: MUST equal the numberof arguments passed to the method.

cNamedArgs: MUST equal the number of named arguments passed to the metho d. This value
MUST be less than or equal to the value of cArgs .

The arguments passed in DISPPARAMS  MUST be stored as specified in section 3.144.2 .

2.2.34 EXCEPINFO

The EXCEPINFO structure is filled in by an automation server to describe an exception that
occurred during a call to Invoke (as specified in section 3.1.4.4 ). If no exception occurred, the
server MUST set both wCode and scode to 0.

typedef struct tagEXCEPINFO {
WORD wCode;
WORD wReserved;
BSTR bstrSource;
BSTR bstrDescription;
BSTR bstrHelpFile;
DWORD dwHelpContext;
ULONG_PTR pvReserved;
ULONG_PTR pfnDeferredFillin;
HRESULT scode;

} EXCEPINFO;

wCode: Animplementation -specific <14> value that identifies an error.
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Value Meaning

0 The value MUST be zero for either of the following conditions:

A This field does notcontain an error code.

A Thevalue inthe scode field is nonzero.

1000 < value Implementation  -specific error values MUST be greater than 1000.

wReserved: MUST be set to 0, and MUST be ignored on receipt.

bstrSource: MUST<15> be setto an implementation -specific string that identifies the source of
the exception.

bstrDescription: MUST<16> be set to an implementation -specific string, or to a NULL BSTR if
no description is available.

bstrHelpFil e: MUST<17> be setto an implementation -specific string, or to a NULL BSTR if no
help is available.

dwHelpContext: MUST<18> be settoan implementation -specific integer. If  bstrHelpFile is
NULL, this field MUST be set to 0, and MUST be ignored on receipt.

pvReserved: MUST be set to NULL, and MUST be ignored on receipt.
pfnDeferredFillIn: MAY be set to NULL, and MUST be ignored on receipt. <19>

scode: MUST be sett o a failure HRESULT that describes the error, or to O to indicate that it
does not contain an error code. If wCode is nonzero, this field MUST be set to 0.

2.2.35 MEMBERID
A MEMBERID is a 32 -bit value that identifies a data or method member of a type.

This type is declared as follows:

typedef DISPID MEMBERID;

The MEMBERID of an IDispatch interface MUST be the same as its DISPID.

Atype MUST NOT have more than one member with the same MEMBERID , unless the members are
accessor methods for the same property. Property accessor methods with the same name and
MEMBERID MUST specify different  INVOKEKIND _ constant values, as specified in section 2.2.14 .

2.2.35.1 Reserved MEMBERIDs

The following MEMBERIDs are defined bythe  OLE Automation Protocol . These MEMBERIDs are
reserved and are meant to provide common, well -known MEMBERIDs thatare associated with
methods that have similar semantics across all automation server implementations. When an

automation server needs to provide MEMBERID references that have specific semantics that map
to one from the set below, they MUST use the MEMBERIDs specified in the following table.
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Constant/value Description

MEMBERID_NIL This MUST designate the containing type in a context where it is also possible
1 to refer to elements in its method or data member tables.

MEMBERID_DEFAULTINST This MUST designate an appobject coclass in a context where it is also
-2 possible to refer to members of its default nonsource interface (as specffied in
2.2.49.8 ).

2.2.36 HREFTYPE

An HREFTYPE is a 32 -bit value that an Automation type library server uses as a handle to associate
a type that is defined or referenced in its Automation scope with an instance ofan Automation
type description server.

This type is declared as follows:

typedef DWORD HREFTYPE;

2.2.37 TYPEDESC

The TYPEDESC structure is used in the ARRAYDESC , ELEMDESC ,and TYPEATTR structures to
identify and describe the type ofa data member, the retum type of a method, or the type of a
method parameter.

typedef structtagTYPEDESC {
[switch_type(USHORT), switch_is(vt)]
union {
[case(VT_PTR, VT_SAFEARRAY)]
struct  tagTYPEDESC* Iptdesc;
[case(VT_CARRAY)]
struct tagARRAY DESC* Ipadesc;
[case(VT_USERDEFINED)]

HREFTYPE hreftype;
[defaulf]
} _tdUnion;
USHORT wt;
} TYPEDESC;
_tdUnion: MUST contain an instance of the type, according to the VARENUM value provided in
the vt field.
Iptdesc:  MUSTrefertoa TYPEDESC thatspecifies the element type. If the ELEMDESC is
containedina VARDES C that describes an appobject coclass, the TYPEDESC MUST

specify the type of the coclass.
Ipadesc: MUSTrefertoan ARRAYDESC that describes a fixed -length array.

hreftype: MUST be set to an HREFTYPE that identifies the UDT (see section 2.2.28 ).
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vt:  MUST be set to one of the values that are specified as available to a TYPEDESC and
identified with a "T" in the Context column of the table in 2.2.7 .MUST be setto VT_PTRfthe
ELEMDESC is containedina VARDESC that describes an appobject coclass, as specified in
section 2.2.49.8 .

2.2.38 ARRAYDESC

The ARRAYDESC structure isusedina  TYPEDESC structure to specify the dimensions ofan array
and the type of its elements.

typedef structtagARRAYDESC {

TYPEDESC tdescElem;

USHORT cDims;

[size_is(cDims)] SAFEARRAYBOUND rgbounds][];
} ARRAYDESC;

tdescElem: MUST containa TYPEDESC that specifies the type of the elements in the array as
specified insection 2.2.37 .

cDims:  MUST be set to the number of dimensions in the array.

rgbounds: MUST referto a SAFEARRAYBOUND thatspecifies the maximum index value for
each dimension of the array, as specified in section 2.2.30.1 .

2.2.39 PARAMDESCEX

The PARAMDESCEX structure is used ina PARAMDESC (section 2.2.40 ) structure to specify
information about the default value ofa parameter.

typedef structtagPARAMDESCEX {
ULONG cBytes;
VARIANT varDefaultValue;

} PARAMDESCEX;

cBytes:  MUST be set to an implementation -specific value. <20>

varDefau ItValue: ~ MUST contain a VARIANT that specifies the default value of the parameter.

2.2.40 PARAMDESC

The PARAMDESC structure is used in an ELEMDESC (section 2.2.41 ) structure to specify the
features of a method parameter.

typedef struct tagPARAMDESC {
PARAMDESCEX* pparamdesce;
USHORT wParamFlags;

} PARAMDESC;

pparamdescex: MUSTrefertoa PARAMDESCEX structure thatspecifies the default value of
the parameter if the PARAMFLAG_FHASDEFAULT flag is set in the wParamFlags  field. MUST
be set to NULL othenwise.
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wParamFlags: MUST be set to a combination of the PARAMFE LAG (section 2.2.15 ) bitflags if
the PARAMDESC belongs to an element of the IprgelemdescParam array in a FUNCDESC
(section 2.2.42 ) structure. MUST be set to 0 othewise.

2.2.41 ELEMDESC

The ELEMDESC structure is used in the FUNCDESC (section 2.2.42 ) and VARDESC (section
2.2.43 ) stctures to describe a member of a structure, a parameter, or the return value ofa
method.

typedef structtagEl EMDESC{
TYPEDESC tdesc;
PARAMDESC paramdesc;
} ELEMDESC;

tdesc: MUST containa TYPEDESC (section 2.2.37 ) that describes the element, parameter, or
retum value.

paramdesc: MUST containa PARAMDESC that has the values as specified in section 2.2.40 ,if
the ELEMDESC is a member of the IprgelemdescParam array in a FUNCDESC (section
2.2.42) structure. Othemwise, it MUST contain a PARAMDESC that has the data fields
pparamdescex and wParamFlags set to NULL and O respective ly.

2.2.42 FUNCDESC

The FUNCDESC structure is used by an ITypeComp server _ or [Typelnfo server _ to describe a
method, as specified in sections 354.1 and 3.7.4.3 .

typedef structtagFUNCDESC {
MEMBERID memid;
[size_is(cReserved2)] SCODE* IReservedl;
[size_is(cParams)] ELEMDESC* IprgelemdescPa ram;
FUNCKIND funckind;
INVOKEKIND invkind;
CALLCONV callcony;
SHORT cParams;
SHORT cParamsOpt;
SHORT oVft,
SHORT cReserved2;
ELEMDESC elemdescFunc;
WORD wFuncFlags;
} FUNCDESC,
*LPFUNCDESC;

memid: MUST be settothe MEMBERID (section 2.2.35 ) ofthe method.

IReservedl: MUST be set to 0 and ignored on receipt. An HRESULT value is closely related, or
identicaltoan SCODE.

Iprgele mdescParam: MUST refer to an array of ELEMDESC that contains one entry for each
element in the method's parameter table.
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The IprgelemdescParam array MUST NOT include parameters that are declared with the [Icid]
or [retval] attributes if the value of funckind is FUNC_DISPATCH (as specified in section

3.1.4.4.2 ).
funckind: MUST be set to one of the values of the FUNCKIND (section 2.2.12 ) enumeration.
invkind: MUST be set to one of the values of the INVOKEKIND (section 2214 )
enumeration.
callconv: ~ MUST be set to one of the values of the CALLCONYV (section 2.2.10 ) enumeration.

cParams:  MUST be set to the length of the IprgelemdescParam array.

cParamsOpt: SHOULD be set to the number of optional VARIANT parameters <21> .MUST be
setto -1 ifthe method was declared with the [vararg] at tribute. Othemwise, MUST be set to 0.

oVftt MUST be set to either 0 or to the opnum of the interface method multiplied by the system
pointer size value (as specified in sections 2244 and 3.11.1).

cReserved2: MUST be set to 0, and ignored on receipt.

elemdescFunc: MUST containan ELEMDESC that specifies the retum type of the method, as
specified insection 2.2.41 .

wFuncFlags: MUST be set to a combination of the FUNCFLAGS bit flags (as specified in section
2.2.11),orsetto 0.

2.2.43 VARDESC

The VARDESC structure is used byan ITypelnfo server  or [TypeComp server  to describe a data
member, constant,or ODL dispinterface property, as specified in sections 3541 and 3.74.4 .

typedef struct tagVARDESC {
MEMBERID memid;
LPOLESTR IpstrReserved,;
[switch_type(VARKIND), s witch_is(varkind)]
union {
[case(VAR_PERINSTANCE, VAR_DISPATCH, VAR_STATIC)]
ULONG olnst;
[case(VAR_CONST)]
VARIANT*IpVarValue;
} _vdUnion;
ELEMDESC elemdescVar;
WORD wVarFlags;
VARKIND varkind;
} VARDESC,
*_PVARDESC;

memid: MUST be setto the MEMBERID (section 2.2.35 ) ofthe data member, the constant,

orthe ODL disp interface property. MUST be set to MEMBERID_DEFAULTINST if the VARDESC
describes an appobject coclass, as specified in section 2.2.49.8
IpstrRe served: MUST be set to NULL, and MUST be ignored by the recip ient.
_vdUnion: MUST be set to an instance of the type, according to the value in the varkind field.
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A VAR_PERINSTANCE: MUST be set to an imple mentation -specific value <22>
A VAR_DISPATCH: MUST be set to 0.
A VAR_STATIC: MUST be set to 0.

IpVarValue: MUST be set to a reference to a VARIANT _ that specifies the value of the
constant.

elemdescVar: MUST contain an ELEMDESC thatdescribes the data member, constant, or ODL
dispinterface property and its type, as specified in section 2241 .

wVarFlags: MUST be set to a combination of the VARFLAGS bit flags (as specified in 2.2.18 ),
orsetto 0. MUST be set to 0 if the VARDESC describes an appobject coclass, as specified in
section 2.2.49.8 .

varkind: MUST be set to a value of the VARKIND  enumeration. MUST be set to VAR_STATIC if
the VARDESC describes an appobject coclass, as specified in section 22498 .

2.2.44 TYPEATTR

The TYPEATTR structure is used by an ITypelnfo server  to describe a type, as specified in section
3.74.1 .

typedef structtagTYPEATTR{
GUID guid;
LCID Icid;
DWORD dwReservedl;
DWORD dwReserved?2;
DWORD dwReserved3;
LPOLESTR IpstrReserved4;
ULONG cbSizelnstance;
TYPEKIND typeKind;
WORD cFuncs;
WORD cVars;
WORD cImplTypes;
WORD cbSizeVit;
WORD cbAlignment;
WORD wWypeFlags;
WORD wMajorVerNum;
WORD wMinorVerNum;
TYPEDESC tdescAlias;
DWORD dwReserved5;
WORD dwReserved6;

} TYPEATTR,

*LPTYPEATTR;

guid: MUST be set to the GUID that is associated with the type, or to IID_NULL, if the type was
notdeclaredw ith the [uuid] attribute (see section 2.2.49.2 ).

Icid:  MUST be set to the locale ID of the type's member names and documentation strings (see
section 2.2 .49.2).

dwReservedl: MUST be set to 0, and MUST be ignored on receipt.
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dwReserved2: MUST be setto -1, and MUST be ignored on receipt.

dwReserved3: MUST be setto -1, and MUST be ignored on receipt.

IpstrRe served4: MUST be set to NULL,and MUST be ignored on receipt.
cbSizelnstance: MUST be set to a value that is specified by the value of typekind
Value of
typekind Value of cbSizelnstance
TKIND_COCLASS MUST be set to the system pointer size (see section 3.7.12).
TKIND_DISPATCH MUST be set to the system pointer size (see section 3.7.1.2 ).
TKIND_INTERFACE MUST be set to the system pointer size (see section 3.7.1.2).

TKIND_MODULE

MUST be set to 2.

TKIND_ENUM MUST be set to an implementation -specific value <23>  thatspecifies the size
of an integer.
TKIND_UNION MUST be set to an implementation -specific value <24>  thatspecifies the size

of its largestelement.

TKIND_RECORD

MUST be set to an implementation -specific value <25>  thatspecifies the size
in bytes, of the structu  re.

TKIND_ALIAS

MUST be set to an implementation -specific value <26>  thatspecifies the size,
in bytes, of the predefined type for which this type is an alias.

typeKind: MUST be set to a value of the TYPEKIND enumeration, as specified in section

2.2.17 .
cFuncs: MUST be set to a value specified by the value of typekind
Value of
typekind Value of cfuncs

TKIND_COCLASS

MUST be set to 0.

TKIND_DISPATCH

MUST be set to the number of elements in the dispatch method table, as
specified in section 3.7.12 .

TKIND_INTERFACE

MUST be set to the number of elements in the method t able, as specified in
section 3.7.1.2 .

TKIND_MODULE

MUST be set to the number of elements in the method table, as specified in
section 3.7.1.2 .

TKIND_EN UM

MUST be set to O.

TKIND_UNION

MUST be set to 0.

TKIND_RECORD

MUST be set to 0.

TKIND_ALIAS

MUST be set to 0.
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cVars: MUST be set to the number of elements in the data member table, as specified in section
3.7.1.2 .

clmplTypes: MUST be set to the number of elements in the interface table, as specified in
section 3.7.1.2 .

cbSizeVft: MUST be setto a value spec ified by the value of  typekind

Value of

typekind Value of cbSize Vit

TKIND_COCLASS MUST be set to O.

TKIND_DISPATCH MUST be set to the system pointer size value (see section 2.2.45 ) multiplied

by seven.

TKIND_INTERFACE MUST be set to the system pointer size value multiplied by the number of
methods that are defined by the interface and all its inherited interfaces.

TKIND_MODULE MUST be setto 0.
TKIND_ENUM MUST be setto 0.
TKIND_UNION MUST be setto 0.
TKIND_RECORD MUST be setto 0.
TKIND_ALIAS MUST be setto 0.
cbAlignment: MUST be set to 0 or to an implementation -specific positive value. <27>

wTypeFlags: MUST be either a combination of the TYPEFLAGS bit flags that are specified in
section 2.2.16 ,orO.

wMajorVerNum: MUST be set to the major version number of the Automation scope that is
associated with the ITypeLib server, as specified in section 22492 .

wMinorVerNum: MUST be set to the minor version number of the Automation scope that is
associated with the ITypeLib server, as specified in section 2.2.49.2 .

tdescAlias: MUST containa TYPEDESC (section 2.2.37 ) thatdescribes the predefined type
for which this type is an alias, if typekind is setto TKIND_ALIAS. Othemwise, MUST contain a
TYPEDESC with the vt field setto VT_EMPTY.

dwReserved5: MUST be set to 0, and MUST be ignored on receipt
dwReserved6: MUST be set to 0, and MUST be ignored on receipt.
2.2.45 TLIBATTR

The TLIBATTR structure is used to specify the attributes of an ITypeLib server , as specified in
section 3.11.4 .

typedef structtag TLIBATTR {
GUID guid;
LCID Icid;
SYSKIND syskind;
unsigned short wMajorVerNum;
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unsigned short wMinorVerNum;
unsigned short wLibFlags;
} TLIBATTR,
*LPTLIBATTR;

guid:  MUST be set to the GUID of the Automation scope that is a ssociated with the ITypeLib
server, as specified in section 22.49.1 .

Icid: MUST be settothe LCID ofthe Automation scope that is associated with the ITypeLib
server, as spec ified insection 2.2.49.1 .

syskind: MUST be set to a value of the SYSKIND _enumeration, as specified in section 2221 .

The value of syskind specifies the system pointer -size value. If syskind is SYS_WIN32, the
system pointer -size value is 4. If syskind is SYS_WIN64, the system pointer -size value is 8.

The system pointer  -size value MUST be the size, in byte s, ofthe VT_INT_PTR and
VT_UINT_PTR type variables created by the server (see section 2.2.7 ). Itisused as a
multiplierinthe  oVft field ofa FUNCDESC (seesection 2.2.42 )andinthe cbSizeVft field of
a TYPEATTR (seesection 2.2.44 ).

wMajorVerNum: MUST be set to the major version number of the Automation scope that is
associated with the ITypeLib server, as specified in section 22492 .

wMinorVerNum: MUST be set to the minor version number of the Automation scope that is
associated with the ITypeLib server, as specified in section 22492 .

wLibFlags: MUST be eithera combination of the LIBFLAGS bit flags (as specified in section
2.2.20 )orO.

2.2.46 CUSTDATAITEM

The CUSTDATAITEM  structure is used ina CUSTDATA _ structure to store custom data items, as
specified insection 2.2.47 .

typedef structtag CUSTDATAITEM {
GUID guid;
VARIANT varValue;

} CUSTDATAITEM,;

guid: MUST be set to the GUID associated with the custom data item that uses the [custom]
attribute, as specified in section 2.2495.1 .

varValue: MUST be set to the value of the custom data item.

2.2.47 CUSTDATA

The CUSTDATA structure is used by an ITypelnfo2 server _ or ITypeLib2 server _ to retrieve custom
data items, as specified in sections 394 and 3.134 .

typedef structtagCUSTDATA {
DWORD cCustData,;
[size_is(cCustData)] CUSTDATAITEM* prgCustData;
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} CUSTDATA;

cCustData: MUST be setto the numberof custom data items in prgCustData

prgCustData: MUST refer to an array of CUSTDATAITEM _ structures that contain custom data
items, as specified in section 2.2.46 .

2.2.48 SCODE
The SCODE data type is a 32 -bit status value that is used to describe an error orwarning.

This type is declared as follows:

typedef LONG SCODE;

On 32 -bit platforms,the = SCODE data type is the same as the HRESULT datatype.On 16 -bit
platorms,an SCODE value is used to generate an HRESULT value.

For more information, see SCODE] .

2.2.49 IDL Syntax Extensions

Automation provides a number of IDL extensions that support a seamless integration ofautomation
servers with generic automation clients, scripting languages, and various development

environments. <28> A client that uses Automation type descriptions to examine the functionality
provided by an Automation type library or an automation server is an Automation type browser

This section specifies the Automation types and the IDL attributes and statements that have an
impact on the wire communication between an automation clientand server. It also specifies the
attributes and statements that allow a client to discover rich type information regarding the

automation servers that it is calling.

The areas covered are:

A COMserver categories and behaviors that can be described by the IDL extensions: aggregatable
servers, connectable servers, and bindable servers.

A Automation -compatible types, which are relevant to marshaling the arguments as part of the call
to IDispatch::invoke (see section 3.14.4 ).

A Automation library scope, which provides context for marshaling UDTs (see sections 2.2.28 and
2.2.31).

A Automation DISPIDs, which provide the information needed for performing an Automation call
through IDispatch::Invoke (see section 3.1.4.4).

A Automation attrbutes and statements that specify a rich set of type information regarding an
automation server (see sections 3.5 through 3.14).

The extensions to th e IDL that are specified by the OLE Automation Protocolare derived from the
now -obsolete Object Definition Language (ODL). The extensions take the following forms.
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A Asetof attributes that specify additional semantic meaning for the language element they

decorate: version, Icid, oleautomation, dual, id, propget, propput, propputref, readonly,
defaultvalue, optional, vararg, and retval.

A Asetof statements that allow for additional information to be specified, or for an altemative way
to define language el ements. The statements are introduced by the following keywords: library,
dispinterface, methods, and propetrties.

A Asetofattributes that specify a rich group of properties of interest to the automation client:
control, source, default, defaultvtable, bin dable, defaultbind, immediatebind, displaybind,
requestedit, public, uidefault, restricted, hidden, nonbrowsable, helpcontext, helpfile, helpstring,
helpstringcontext, helpstringdll, appobject, predeclid, aggregatable, defaultcollelem, licensed,
proxy, non creatable, nonextensible, custom, and replaceable.

A A statement that allows specifying an automation server: coclass.

Extensions to the IDL syntax that support the OLE Automation Protocol are specified by using the
Augmented Backus -Naur Form (ABNF) notation , as specified in [REC4234] section 2.2.

The DCE 1.1: Remote Procedure Call, as specified in C706] , specifies the syntax for IDL by using an
extended BNF notation. The following table specifies the DCE 1.1: Remote Procedure Call (as
specified in  [C706] ), the production names referenced later, and the corresponding ABNF name as
it w ill be used in this specification.

DCE 1.1: Remote Procedure Call production name Equivalent ABNF production name

<Uuid_rep> uuid -rep

<integer_const_exp> integer -const -exp

<param_attribute> param -attribute

<const_exp> const -exp

<type_attribute> type - attribute

<param_attribute> param -attribute

<operation_attributes> operation -attributes

<op_declarator> op-declarator

<interface_attribute> interface -attribute

<interface_attributes> interface -attributes

<interface> interface

<import> import

< export> export

<string> string

<param_declarators> param -declarators
In addition, the productions use LW SP as the linear whitespace production rpcidl -defined forany
production defined in [C706 -Ch4interfaceDef] ,and "kw -KEYWORD" as the production for the case -
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sensitive keyword KEYWORD. For the full ABNF specification of the extensions provided in this
section,see Appendix C .

2.2.49.1 COM Server Categories

The following are patrticular COM server categories that can be specified using the Automation IDL
extensions described in this section. Clients can use Automation type description interfaces to
identify servers that advertise their capabilities and to communicate with them according to the

categories they publicly support.

2.2.49.1.1 Aggregatable Servers

An aggregatable server is a COM server that can be contained by another COM server and that
allows its interfaces to be used as if they were defined by the containing server.

2.2.49.1.2 Connectable Servers

A connectable server is a COM server that enables bidirectional communication with clients.
Server -initiated communication MAY be specified using source interfaces (as specified in section
2.2.49.8 )orbindable properties (as specified in section 2249.13 ).

The Automation IDL extensions allow a connectable server to define source interfaces for
communicating with clients. If the server does not define source interfaces, server -initiated
communication is limited to notifications related to bindable properties.

A connectable server provides the following functionality: <29>
A Identifies itself as a connectable server.

A Enables its clients to enumerate its available source interfaces.

A Enables its clients to registerand unregistera client -implemented interface with any of its
available source interfaces

A Enables its clients to enumerate the registered connections foreach available source interface.

A client of the connectable server MUST implement one or more of the source interfaces thatare
specified by the server.

A connectable server MUST have one or mor e interfaces that are declared with the [source]
attribute (as specified in section 2.2.49.8 ) orone or more propetties that are declared with the
[bindable] attribute (as specified in section 224952 ).

2.2.49.1.3 Bindable Servers

A bindable server extends the functionality ofa connectable server. It associates clients with
bindable properties and notifies the clients whenever the value of the property is changed.

A bindable server provides the same functionality as a connectable server (see section 2249.12 )
and MUST have one or more properties declared with the [bindable] attribute (see section
224952 ).

A client for a bindable server MUST provide the following functionality: <30>

A The client MUST receive notifications that the value of the associated property has changed.
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A The client MUST specifywheth  er it provides the functionality to determine whethera property

value can be changed. If it does provide this functionality, it either grants or denies permission to
change the value of the property upon request.

When the value of a bindable property is ¢ hanged, the server notifies each registered client that the
value of the propery was changed.

2.2.49.2 |DL Automation Scope

An IDL Automation scope is defined by the "library" keyword, as in the following.

oa- scope =
oa- library - header LWSP "{"oa - library - body "}"LWSP[";"]
oa- library - header =
"I LWSP library - attributes LWSP "]"
LWSP kw library LWSP Identifier
oa- library -body =*oa -library - declarator

library - attributes =

library - attribute *("," LWSP library - attribute LWSP )
library - attribute = uuid - attr /
version -attr/
Icid -attr/
help -attr/
custom - attr /
kw- control /
kw- hidden /
kw- restricted
uuid -attr=kw - uuid LWSP "(* LWSP uuid -rep LWSP )"
version - attr =
kw- version LWSP "(" LWSP 1*DIGIT *("." 1*DIGIT ) LWSP " )
lcid -attr=kw  -lcid LWSP "(" LWSP integer -const - expLWSP")"
help - attr= helpcontext -attr /

helpfile - attr /
helpstring - attr /

helpstringcontext - attr/
helpstringdll - attr
helpcontext - attr =
kw- helpcontext LWSP "(" LWSP integer -const - expLWSP")"

helpfile  -attr=kw - helpfile LWSP "(" LWSP string LWSP ")"
helpstring - attr=kw - helpstring LWSP "(" LWSP string LWSP ")"

helpstringcontext -attr=kw - helpstringcontext LWSP ("
LWSP int eger -const - exp LWSP ")"
helpstringdll -attr=kw - helpstringdll LWSP "(" LWSP string LWSP ")"
custom -attr =kw - custom LWSP
"("uuid - rep LWSP " LWSP const - exp LWSP ")"

oa- library - declarator = interface /

import /

export /

oa- importlib/

oa- module /

oa- dispinterface /

oa- coclass
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oa-scope: Specifies a new Automation scope. There MUST be, at most, one Automation scope
defined in an IDL file.

uuid -attr:  Specifies a GUID that MUST identify the Automa tion scope. This attribute MUST be
present on the library scope.

version -attr: Specifies the version of the Automation scope. If this attribute is not specified, a

version of 0.0 MUST be assumed for the Automation scope. Othemwise, it MUST contain a major

version that MUST be a decimal numberbetween 0 and 65535 inclusive. If the mi nor version is
missing, it MUST be treated as 0. Othewise, it MUST be a decimal number between 0 and 65535
inclusive.

Icid -attr:  Specifies the locale 1D of the Automation scope. If this attribute is not specified, the locale
ID of 0x0409 MUST be used for the Automation scope. Otherwise, this value MUST resolve to a valid
locale ID.

The combination (<guid>, <vMajor>, <vMinor>, <IcidValue>) MUST uniquely identify an
Automation scope.

The <guid> value is the main component of the Automation scope identity. Scopes with identical

<guid>values MUST belong to the same Automation scope family

The <vMajor>and <vMinor>values MUST be used to specify different versions of an Automa tion
scope. Automation scopes from the same Automation scope family that also share the same version

numbers MUST belong to the same Automation scope generation

The <lcidValue>MUST be used to define multiple Automation scopes within an Automation scope

generation. Two such Automation scopes MUST define the same Automation interfaces, and the
interfaces MUST differ only in the names that are used for methods, properties, and parameter

names (see sections 2.2.49.5 and 2.2.49.6 ). The equivalentnames from the two Automation scopes
MUST map to the same DISPIDs. This enables an automation server to define multiple mappings

from method/prope  rty names to a determined set of DISPIDs, with one mapping for each supported
locale ID.

helpcontext -attr : Specifies an implementation -specific integer. <31> The value of this attribute
MUST be a 32 -bitinteger.When used on nonlibrary elements, the language element it decorates
MUST belong to an Automation scope that is declared with the helpfile attribute.

helpfile -attr : Specifies an implementation -specific string. <32>
helpstring -attr : Specifies an implementation -specific string. <33>
helpstringcontext -aftr : Specifies an implementation -specific integer. <34> The value of this

attribute MUST bea 32  -bit integer.

helpstringdll  -attr : Specifies an implementation -specific string. <35>
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uuid -attr : Specifies a GUID that MUST identify the type. Any Automation -compatible constructed
types (enums, structs, or unions) that are not declared with a specifying GUID cannot be retrieved
by using ITypeLib::GetTypelnfoOfGuid.

kw -control : Specifies thatall COMservers in the Automation scope are visual controls. A type
browser client may limit the visibility of elements with this attribute.

kw -hidden : Specifies that the Automation scope elements are not intended to be displayed to
users. Type browser clients SHOULD NOT expose the functionality of elements with this attribute.

kw -restricted : Specifies that the element is not intended to be used under all conditions. Type
browser clients MAY <36> place restric tions on the visiility or usability of elements with this
attribute. Elements that have the [restricted] attribute MUST NOT also have the [default]
attribute.

help -attr : Specifies information associated with language elements that can be retrieved by usin g
ITypeLib::GetDocumentation or ITypelnfo::GetDocumentation (as specified in section 3.11.4.7 ).

custom -attr : Specifies that the attribute is user -defined, and that its meaning depends on its
associated GUID.

Custom attributes are optional. If there is more than one custom attribute decorating an Automation
scope, each one MUST have a different identifying GUID.

The constant value associated with a [custom] attribute MUST be a value that can be stored ina
_wireVARIANT, as specified in section 22292 .

2.2.49.3 Automation - Compatible Types

The OLE Automation Protocol restricts the types of parameters that can be used in the definition of
an Automation interface (see section 2.2.49.4 ).

type - attribute = rpc - defined /
uuid -attr/
help -attr/
custom - attr /
kw- public /
kw- restricted

oa- type -spec= oa -base-type -spec/
oa- safearray -type -spec/
oa- ptr - type - spec/
Identi fier

oa- base - type - spec =oa - base- nondecimal -type -spec/kw -Decimal

oa- base - nondecimal -type -spec= kw - boolean/
[kw - unsigned] LWSP kw - char /
[kw - unsigned] LWSP kw - short/
[kw - unsigned] LWSP kw  -int /
[kw - unsigned] LWSP kw  -long /
kw- double /
kw- float /
kw-BSTR /
kw- CURRENCY /
kw- DATE /
kw- SCODE
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oa- safearray

- type - spec =

kw- SAFEARRAY "("oa -base - nondecimal - type - spec")"/
kw- SAFEARRAY "("oa -ptr - type - spec")"/

kw- SAFEARRAY "(* Identifier )"

oa- ptr -type -spec = oa
oa- safearray
Identifier "*"

In the preceding productions, <ldentifier> MUST be a type that is defined as an enumeration type,
a UDT,oran Automation -compatible interface (see section

The restriction that defines the Automation
a field in a VARIANT (see section

The following table specifies the mapping between the IDL keyword and the associated VARIANT
2.2.7 )that MUST <37> be usedwhen storing the type in a VARIANT.
-compatible interface (see section

type constant (see section
These are the only types that are legal in an Automation

224941 ).

- base - nondecimal
-type -spec"*"/

-type -spec"*"/

-compatible types is that they MUST be representable as
2.2.29.2 ).

2.2.49.4.1 for details).

Type keyword

VARIANT type constant

boolean VT_BOOL
unsigned char VT_UIl

char VT 11

double VT_R8

float VT_R4
unsigned int VT_Ul4

int VT 14
unsigned long VT_Ul4

long VT_14
unsigned short VT_UI2

short VT_12

BSTR VT_BSTR
CURRENCY VT_CY
VARIANT VT_BYREFVT_VARIANT
DATE VT_DATE
Decimal VT_DECIMAL
SCODE VT ERROR
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Type keyword

VARIANT type constant

HRESULT

VT_ERROR

typedef enum myenum

VT 14

typedef stuctmyUDT

VT_RECORD or
VT_BYREFVT_RECORD

interface IDispatch* VT_DISPATCH

interface lUnknown* VT_UNKNOWN

dispinterface Typename* VT_DISPATCH

[oleautbmation] interface Typename* VT_UNKNOWN

SAFEARRAY (Typename) VT_ARRAY

Typename* VT_BYREF| the variant type associated with Typename

[dual] interface Typename*

VT_DISPATCH

The methods ofan  Automation Interface Definition Language (AIDL) interface

(see section

2.2.49.7 )MUST returnan HRESULT or SCODE. The methods and properties of an ODL dispinterface
(see section 2.2.49.7 ) MUST return only the types that are specified in the previous table.
Othemwise, an Automation interface MUST use types from the previous table.

uuid -attr : Specifies a GUID that MUST identify the type. Any Automation

-compat ible constructed

types (enums, structs, or unions) that are not declared with a specifying GUID cannot be retrieved

using ITypeLib::GetTypelnfoOfGuid.

help -attr : Specifies information associated with the type that can be retrieved using
ITypelLib::GetDocume ntation or ITypelnfo::GetDocumentation (see section 3.11.4.7 ).

kw -public : Specifies that the element is an alias declared with the typedef keyword and explicitly

included in an Automation scope.

kw -restric ted : Specifies that the element is not intended to be used under all conditions. Type
browser clients MAY <38> place restrictions on the visibility or usability of elements with this

attribute. Elements with the [restricted] attribute

MUST NOT also have the [default] attribute.

kw -hidden : Specifies that the type is not intended to be displayed to users. Type browser clients
SHOULD NOT expose the functionality of elements with this attribute.

2.2.49.4 Automation Interfaces

The OLE Automation Protocol allows interfaces to specify two degrees of Automation support:

A Automation -compatible interfaces are interfaces whose methods use only Automation -compatible

types.

A Automation interfaces are interfaces that define an Automation behavior. That is, servers that
implement the Automation interfaces MUST provide access to the Automation functionality
through an implementation of IDispatch (see section 3.1.4).
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In order foran interface to be used as an Automation -compatible type (see section 2.2493 )it
MUST be defined as an Automation -compatible interface.

All Automation interfaces MUST be A utomation -compatible.

The following attributes apply to interfaces defined in an Automation scope:

interfface - attribute = rpcidl -defined /
kw- nonextensible /
kw- proxy /
attr - oleautomation /
attr - dual /
custom - attr

kw -nonextensible: Specifies that an interface or dispinterface implements IDispatch, but includes
only the properties and methods listed in the interface descripti on. Interfaces and dispinterfaces
with this attribute MUST NOT be extended with additional members at run time.

kw -proxy: Specifies an implementation -specific local behavior of the interface <39> . This attribute
has no effect across th e wire.

2.2.49.4.1 Automation - Compatible Interfaces

To define an interface as an Automation -compatible interface, the "oleautomation" attribute MUST
be specified when defining the interface.

The following production extends the <interface_attribute> production from [C706] :

attr - oleautomation = kw - oleautomation

An Automation -compatible interface MUST be derived from IDispatch or IUnknown, MUST have the
[oleautomation] attribute, and all of its methods MUST have only Automation -compatble
parameters and return types.

2.2.49.4.2 Dual Interfaces

A dualinterface is an Automation interface thatallows a server to expose its functionality both to

automation clients and to regular DCOM clients. A dual interface MUST derive from IDispatch (see

section 3.1.4 ), and be Automation compatible (that is, its methods MUST have only Automation -
compatible parameters and retum values).

To define an interface as a dual interface, the "dual” attribute MUST be specifi ed when defining the
interface.
The following production extends the <interface_attribute> production from Cc706] :

attr -dual=kw -dual

2.2.49.4.3 Dispinterface Interfaces

A dispinterface is an Automation interface that specifies the properties and methods (see section
2.2.49.5 )that the IDispatch implementation of the automation server MUST implement.
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