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Preface

The IF /Prolog system from Siemens AG Austria is an implementation of the ISO Prolog
standard (ISO = International Standardization Organization). This standard was prepared

by ISO Working Group 17, comprising representatives from various national standardization
bodies.

IF /Prolog also contains interfaces and predicates which extend the language and ensure
compatibility with earlier versions of the product.

The Standard dictates us to supply a strictly conforming mode, where the Prolog system
only accepts and supplies conforming language predciates. To invoke this mode, see the
section on invoking IF /Prolog in the User’s Guide.

The Windows 9X/NT Specific Interfaces package is entirely an extension, and is not part of
the ISO Prolog Standard [11].

Target group

The MS-Windows Specific Interfaces manual is intended for anyone wishing to use special
MS-Windows systems functionality to enhance Prolog programs.

Manuals

The documentation for IF /Prolog comprises of the following manuals:

e [F/Prolog Reference Manual

IF/Prolog User’s Guide

IF/Prolog Windows Interfaces

IF/Prolog OSF/Motif Interface

IF/Prolog Constraints Package

IF/Prolog Java Interface



Introduction

The IF/Prolog Reference Manual contains a description of the semantics, built-in predicates,
C interface functions, debugger commands and environment control of IF/Prolog. It also
contains an overview of the syntax of the Prolog language.

Predicates associated with an interface or package are described in the respective manuals.
The IF/Prolog User’s Guide describes how to work with Prolog on a computer running
under the UNIX, DOS, Windows and other operating system.

As the set of manuals for IF /Prolog are not tutorials, you should be familiar with the Prolog
language. You should also be familiar with the basics of the operating system and know how
to use one of the editors installed on your computer.

Summary of contents

The MS—Windows Specific Interfaces manual provides a short introduction describing the
general

MS-Windows Specific Interfaces 2 IF /Prolog V5.3



Introduction

Notational conventions

The following notational conventions are used throughout this manual:

XXX
bind

Name
[]

[]
{7

|
()

atom/1
nl/0/1

1]

Syntax definitions are enclosed within a frame.

Prolog language elements, operating system commands and outputs
from the system are printed in teletype font.

Italics are used to represent variable parts in inputs and outputs
where you should substitute them with your own values.

Square brackets denote optional entries in the syntax notation; the
brackets are not part of the Prolog text.

Square brackets in bold type are elements of the Prolog list notation
and are part of the Prolog text.

Braces denote alternatives in the syntax notation; the brackets are
not part of the Prolog text.

A bar denotes alternatives in the syntax notation.

Parentheses are required parts of the Prolog predicate notation and
is part of the Prolog text.

Ellipsis indicate that the preceding syntax element may be re-
peated.

Predicates are specified in the form Name/Arity.

Several predicates with the same name and different arities are
denoted in this form.

A number in square brackets indicates a reference to another man-
ual or a textbook. The number identifies the publication in the
Bibliography at the end of the manual.

The following pictograms are also used:

for important advice and related information.

m for warnings.

Representation of built-in predicates

The descriptions of the built-in predicates have a standard format. They contain, if required,
in the following order:

e Descriptive title (meaning of the predicate)
The function of the predicate is described here in keywords.

e Predicate head (boxed)
Contains the functor of the predicate, followed by the arguments and their call modi.
Metacharacters which are explained below are used to represent the syntax.

IF /Prolog V5.3 3 MS-Windows Specific Interfaces
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e Full description
Begins with a passage of text which gives a detailed explanation of how the predicate
works, and the function of its arguments. If two or more similar predicates are described
together, their differences will be pointed out here.

e Description of arguments
Shows for each argument the modes of terms that are either required for instantiation
(call modes + and @) or permissible (call mode 7) when the predicate is called.
If only a specific set of values are permitted as arguments, these are shown in the form
of a list, separated by ’|” symbols.

e Description of exceptions
Possible runtime exceptions are described here.

e Hints
Contains explanatory details on the use and special features of the predicate.

e Example
Illustrates how to use the predicate.

e Reference to related predicates
Lists cross-references to other IF/Prolog predicates.

Some of these subsections may be omitted if they are inapplicable for the predicate concerned;
for example, the subsection headed "Hints” does not always appear.

Predicates which permit backtracking are indicated by a hash character ("#’) in front of the
functor. This character does not appear with predicates not having this capability.

For metapredicates, the argument list is followed by the text [ @ +Module ]. The module
qualification can be specified by @/2. Metapredicates are supplied with information on
the calling module.

Directives are special syntactic structures which can be specified in IF/Prolog texts and
which are processed when these texts are read in (e.g. with consult/1). They are indicated
by :-in front of the functor, as they would be written in a Prolog text.

User definable predicates are automatically called at particular points by IF/Prolog if
the user has defined them. They are identified by the text [ :- Body ] after the argument
list.

The call mode specifies the instantiation of an argument at the time of the call. In front of
each argument there is a sign (’@’, '+’ ’=’ or ’?’) to indicate the call type of the argument,
as follows:

@ The argument is a pure input parameter. The current parameter specified in the call
must be of the prescribed type and any uninstantiated variables contained in this
parameter are not instantiated in the call.

MS-Windows Specific Interfaces 4 IF /Prolog V5.3
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+ The argument is an input parameter. The current parameter specified in the call must
be of the prescribed type. Any uninstantiated variables contained in this parameter
may be instantiated in the call.

When the argument is an atomic term, there is no difference between the modes + and
@. The mode @ is therefore used only when the argument may be a compound term.

? The argument is an input/output parameter. The current parameter must be either
a variable or a term of the prescribed type. In the course of the execution of the
predicate, this parameter is unified. If this unification is not successful, then the entire
predicate call will fail. Any uninstantiated variables contained in this parameter may
be instantiated in the call.

- The argument is a pure output parameter. The current parameter must be an uninstan-
tiated variable. If the predicate succeeds, this variable is instantiated with the result of
the predicate call. The type of result from the predicate call is indicated in the section
on ’Arguments’ in the full description.

Several call patterns are possible for some predicates.

IF /Prolog V5.3 5 MS-Windows Specific Interfaces
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Chapter 1

DDE Interface

Dynamic data exchange (DDE) is a form of interprocess communication that uses shared
memory to exchange data between applications. Applications can use DDE for one-time
data transfers and for ongoing exchanges and updating of data

DDE client application is an application that requests a conversation with a dynamic
data exchange (DDE) server application, and receives data from the server during the con-
versation. See also DDE server application.

DDE server application is an application that provides data to a dynamic data exchange
(DDE) client application during a DDE conversation.

DDE transaction is an exchange of messages or data between a dynamic data exchange
(DDE) client application and a DDE server application

The TF/Prolog DDE Interface allows to create both DDE servers and clients in Prolog
language.

1.1 DDE Interface Reference section

This section contains descriptions of the built-in DDE predicates in alphabetical order. Pred-
icates which are adjacent to each other in the alphabet and which are similar in function are
described together.



DDEML Interface Predicate ddeAbandonTransaction/3

ddeAbandonTransaction/3

ddeAbandonTransaction( +IdInst, +HConv, +IdTransaction )

The predicate ddeAbandonTransaction/3 abandons the specified asynchronous transaction
and releases all resources associated with the transaction.

Arguments
IdInst Specifies the instance identifier and must be returned by the
predicate ddeInitialize/6 when the DDEML is initialized.
HConv Specifies the handle of the conversation in which the transac-
tion is initiated.This handle must be returned by the predicate
ddeConnect/5. If it is supplied as 0, then all transactions will
be abandoned and the parameter IdTransaction will be ignored.
IdTransaction Identifies the transaction to terminate. If it is supplied as 0, then
all active transactions in the specified conversation are aban-
doned.
See also

ddeClientTransaction/9

MS-Windows Specific Interfaces 8 IF /Prolog V5.3



ddeAddData/5

Predicate DDEML Interface

ddeAddData/5

ddeAddData( +HData, +Atom, +Size, + Offset, -NewDataHandle )

This predicate adds data to the given global memory object. An application can a dd data
beginning at any offset from the beginning of the object. If new data overlaps data already
in the object the new data oerwrites the old data in the bytes where the overlap occurs .
The contents of locations in the object that have not been written to are undefined.

Arguments

HData

Atom

Length

Offset

NewDataHandle

See also

Identifies the global memory object that receives additional data.
This handle must be returned by a previous call to the predicate
ddeCreateDataHandle/8.

Identifies the string to be added to the global memory object.
Since only the format cf_text is supported by the DDEML inter-
face, this must be a valid Prolog atom. The adding of a memory
object other than text is not supported.

specifies the length (in bytes) of the data (an atom) to be added
to the globalmemory object. It must be an integer.

specifies an offset in bytes from the beginning of the global mem-
ory object. The additional data (an atom) is copied to the object
beginning at this offset.

This is the return value of this predicate. It is a new handle of
the global memory object if the predicate succeeds. This new
handle should be used in all references to the object. Its value is
zero if an error occurs.

ddeCreateDataHandle/8

IF /Prolog V5.3
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DDEML Interface Predicate ddeCallback/9

ddeCallback/9

ddeCallback( Type, Format, HConv, Hszl, Hsz2, HData, DwDatal,
DwData2, -Return )

The DDE callback predicate is an application defined DDE callback predicate that processes
DDE transactions sent to the function as a result of DDEML calls by other application. The
name of this predicate is supplied as a parameter during the call of the ddeInitialize/6
predicate. This predicate has 9 arguments, the first 8 are supplied by the system and the
last must be a return value of the predicate.

For example, if ddeInitialize/6 is called as in the following:

ddeInitialize(0, user_dde cb, [cbf fail executes, cbf fail pokes], 0, Id ,
2

where the 2nd parameter CallbackName is the atom user_dde _cb, then the system will
search for a predicate called user_dde_cb/9 predicate and call it whenever it receives a DDE
message. The user_dde_cb/9 has the parameters as in ddeCallback/9.

The first 8 of the parameters are already instantiated when the predicate is called. Their
value are supplied by the system. Therefore, the application programmer must check against
these values for appropriate type of transactions, formats, conversations, etc and determine
what is to be done and returned in each case.

Arguments

Type Specifies the type of the current transaction. As described in the
MS SDK reference manual Vol. 2 under the entry DdeCallback,
there are a total of 16 DDE transactions. Type is one of the
following atoms which identify each type of transactions:

xtyp-advstart
xtyp-connect
xtyp-advreq
xtyp-request
xtyp_wildconnect
xtyp-advdata
xtyp-execute
xtyp_poke
xtyp-advstop
xtyp-_connect_confirm
xtyp-disconnect
xtyp-error

MS-Windows Specific Interfaces 10 IF /Prolog V5.3



ddeCallback/9

Predicate DDEML Interface

Format

HConv

Hsz1

Hsz2

HData

DwDatal

DwDataZ2

Return

See also

xtyp-monitor
xtyp-register
xtyp_xact_complete
xtyp-unregister

Specifies the format in which data is to be sent or received. Only
the format cf_text is supported by the IF/Prolog DDEML in-
terface.

Identifies the conversation associated with the current transac-
tion.

Identifies a string. The meaning of this parameter depends on the
type of the current transaction. For more information, see the
description of the transaction in the MS SDK reference manual
Vol. 3 for entries starting from XTYP_.

Identifies a string. The meaning of this parameter depends on the
type of the current transaction. For more information, see the
description of the transaction in the MS SDK reference manual
Vol. 3 for entries starting from XTYP_.

Identifies a data handle. The meaning of this parameter depends
on the type of the current transaction. For more information,
see the description of the transaction in the MS SDK reference
manual Vol. 3 for entries starting from XTYP_.

Specifies transaction-specific data. The meaning of this param-
eter depends on the type of the current transaction. For more
information, see the description of the transaction in the MS
SDK reference manual Vol. 3 for entries starting from XTYP_.
Specifies transaction-specific data. The meaning of this param-
eter depends on the type of the current transaction. For more
information, see the description of the transaction in the MS
SDK reference manual Vol. 3 for entries starting from XTYP_.
The return value depends on the type of the current transaction.
For more information, see the description of the transaction in
the MS SDK reference manual Vol. 3 for entries starting from
XTYP_.

ddeEnableCallback/3, ddelnitialize/6

IF /Prolog V5.3
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DDEML Interface

Predicate ddeClient Transaction,/9

ddeClientTransaction/9

ddeClientTransaction( +Data, +LengthOfData, +HConv, +Hszltem,
+ Format, +Type, + Timeout, -Result, -DataHandle )

This predicate begins a data transaction between a client and a server. Only a DDE client
application can call this predicate and only after establishing a conversation with the server.

Arguments

Data

LengthOfData

HConv

HszItem

Format

Type

specifies data to be passed to the server. It must be a valid
Prolog atom. Optionally, an application can specify the data
handle to be passed to the server, in which case, the LengthOf-
Data parameter must be set to -1. This parameter is required
only if the Type parameter is ths list [xtyp_execute] or the list
[xtyp_poke]. Otherwise, it should be 0.

specifies the length of the data to be passed to the server. It
must be an integer. If no data is to be passed to the server, its
value should be 0.

Specifies the handle of the conversation in which the transaction
is to take place. This handle must be returned by the predicate
ddeConnect/5.

Identifies the data item for each data is being exchanged during
the transaction. This handle must have been created by a previ-
ous call to the predicate ddeCreateStringHandle/4 predicate.
This parameter is ignored and should be set to 0, if the Type
parameter is the list [xtyp_execute].

This must be the atom cf_text if running on Windows 3.1. How-
ever, it could also be the atom cf_unicodetext if running on N'T.
No other data format is supported.

Specifies the type of transaction. It must be a list of 1 single
atom if the atom is:

xtyp-advstop
xtyp_execute
xtyp-_poke

xtyp-request

However, it could be a list of more than one atom if the list
contains the atom

xtyp-advstart

and also either one of or both of

MS-Windows Specific Interfaces 12 IF /Prolog V5.3



ddeClient Transaction/9

Predicate DDEML Interface

Timeout

Result

DataHandle

See also

xtypf_nodata
xtypf_ackreq

Thus for example

[xtyp_advstop]

[xtyp_execute]

[xtyp_poke]

[xtyp_request]

[xtyp_advstart]

[xtyp_advstart, xtypf nodata]
[xtyp_advstart, xtypf_ackreq]
[xtyp-advstart, xtypf nodata, xtypf_ackreq]

are all valid, but

[xtyp_advstop, xtyp_request, xtyp_pokel
[xtyp-execute, xtypf_nodatal
[xtypf nodata, xtypf_ackreq]

are all undefined.

Specifies the maximum length of time, in milliseconds, that the
client will wait for a response from the server appliation in a
synchronous transaction. This parameter should be set to the
atom timeout_async for asynchronous transactions, otherwise,
it must be an integer.

This is a return variable that receives the result of the transac-
tion. If an application does not check this variable, it can simply
supply a dummy variable (an underscore). For detail description
of what the result value means, please refer to MS SDK manual
Vol.2 under the entry DdeClientTransaction.

is the data handle returned by the predicate if the transaction
in which the client expects data from the server is successful.
Otherwise, its value is 1 for successful synchronous transaction
that does not expect data and for successful asynchronous trans-
action. The return value is 0 for all unsuccessful transactions.

ddeAbandonTransaction/3, ddeConnect /5, ddeConnectList/6,
ddeCreateStringHandle/4

IF /Prolog V5.3

13 MS-Windows Specific Interfaces



DDEML Interface Predicate ddeCmpStringHandles/3

ddeCmpStringHandles/3

ddeCmpStringHandles( +Hsz1, +Hsz2, -Result )

This predicate compares the values of two string handles. The value of a string handle is
not related to the case of the associated string.

Arguments
Hsz1 specifies the first string handle. This handle must be returned
by a ddeCreateStringHandle/4 predicate.
Hsz2 specifies the first string handle. This handle must be returned
by a ddeCreateStringHandle/4 predicate.
Result The result is one of the following values:
-1 if the value of Hsz1 is either 0 or less than the value of Hsz2.
0 if the values of Hszl and Hsz2 are equal.
1 if the value of Hsz2 is either 0 or less than the value of Hszl1.
See also

ddeCreateStringHandle/4, ddeFreeStringHandle/2

MS-Windows Specific Interfaces 14 IF /Prolog V5.3



ddeConnect/5

Predicate DDEML Interface

ddeConnect /5

ddeConnect( +IdInst, +HszService, +HszTopic, -CC, -HConv)

This predicate establishes a conversation with a server appliation that supports the specified
service name and topic name pair. If more than one such server exists, the system selects

only one.

Arguments

IdInst

HszService

Hsz'Topic

cC

Specifies the instance identifier and must be returned by the
predicate ddeInitialize/6 when the DDEML is initialized.
Identifies the string that specifies the service name of the server
applicationwith which a conversation is to be established. The
handle must be returned by the predicate ddeCreateStringHandle/4.
If this parameter is 0, a conversation will be established with any
available server.

Identifies the string that specifies the topic name of the server ap-
plication with which a conversation is to be established. The han-
dle must be returned by the predicate ddeCreateStringHandle/4.
If this parameter is 0, a conversation on any topic supported by
the selected server will be established.

Returns a list that contains conversation-context information.
The list returned has the following format:

A
cb(CB),
wFlags (WFLAGS) ,
wCountryId(WCountryId),
iCodePage (ICodePage) ,
dwLangID(DwLangId),
dwSecurity(DwSecurity)

If the application wants to check any of the value of this list,
it can do so by making use of the member/2 predicate easily, for
example

member (iCodePage (ICodePage), CC)

where CC is an already instantiated conversation-context list re-
turned by the ddeConnect/5 predicate.

For a full description of these information, please see MS SDK

IF /Prolog V5.3
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DDEML Interface Predicate ddeConnect /5

manual Vol. 3, under the entry CONVCONTEXT.
HConv Returns the conversation handle when the connection is success-
ful, otherwise, it is 0.

See also

ddeConnectList /6, ddeCreateStringHandle/4, ddeDisconnect/1, ddeDisconnectList/1,
ddelnitialize/6

MS-Windows Specific Interfaces 16 IF /Prolog V5.3



ddeConnectList /6 Predicate DDEML Interface

ddeConnectList /6

ddeConnectList( +IdInst, +HszService, +HszTopic, 4+ Enumerated-
HConvList, -CC, -HConviList)

This predicate establishes a conversation with all server applications that support the spec-
ified service/topic name pair. An application can also use this function to enumerate a
list of converstion handles by passing the function an existing conversation handle. During
enumeration, the DDEML removes the handles of any terminated conversations from the
conversation list. The resulting conversation list contains the handles of all conversations
currently established that support the specified service and topic name pair.

Arguments
IdInst Specifies the instance identifier and must be returned by the
predicate ddeInitialize/6 when the DDEML is initialized.
HszService Identifies the string that specifies the service name of the server

applicationwith which a conversation is to be established. The
handle must be returned by the predicate ddeCreateStringHandle/4.
If this parameter is 0, a conversation will be established with any
available server.

HszTopic Identifies the string that specifies the topic name of the server ap-
plication with which a conversation is to be established. The han-
dle must be returned by the predicate ddeCreateStringHandle/4.
If this parameter is 0, a conversation on any topic supported by
the selected server will be established.

EnumeratedHConvList Identifies the conversation list to be enumerated. This parame-
ter should be 0 if a new conversation list is to be established.

cC Returns a list that contains conversation-context information.
The list returned has the following format:

A
cb(CB),
wFlags (WFLAGS) ,
wCountryId(WCountryId),
iCodePage (ICodePage) ,
dwLangID(DwLangId),
dwSecurity(DwSecurity)

If the application wants to check any of the value of this list,
it can do so by making use of the member/2 predicate easily, for
example
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DDEML Interface Predicate ddeConnectList /6

member (iCodePage (ICodePage), CC)

where CC is an already instantiated conversation-context list re-
turned by the ddeConnect/5 predicate.

For a full description of these information, please see MS SDK
manual Vol. 3, under the entry CONVCONTEXT.

HConvList Is the handle of a new conversation list if the function is suc-
cessful. Otherwise it is 0. The handle of the old (enumerated)
conversation list is no longer valid.

See also

ddeConnectList /6, ddeCreateStringHandle/4, ddeDisconnect/1, ddelnitialize/6
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ddeCreateDataHandle/8 Predicate DDEML Interface

ddeCreateDataHandle/8

ddeCreateDataHandle( +IdInst, —+Atom, +Length, 4 Offset,
+ Hszltem, +Format, + CreationFlags, - DataHandle )

This predicate creates a global memory object and fills the object with the atom specified
in the Atom parameter. A DDE application uses this predicate during transactions that
involve passing data to the partner application.

Arguments

IdInst Specifies the instance identifier and must be returned by the
predicate ddeInitialize/6 when the DDEML is initialized.

Atom Identifies the string to be copied to the global memory object.
Since only the format cf_text is supported by the DDEML in-
terface, this must be a valid Prolog atom. The creation of a
memory object of format other than text is not supported.

LengthOfData Specifies the length (in bytes) of the data (an atom) to be added
to the global memory object. It must be an integer.

Offset Specifies an offset in bytes from the beginning of the atom to

be copied to the global memory object. The data (an atom) is
copied to the object beginning at this offset.

Hszltem Identifies the string that specifies the data item corresponding
to the global memory object. This handle must be returned by
the ddeCreateStringHandle/4 predicate. If the data handle is
to be used in a xtyp_execute transaction, this parameter must
be set to 0.

Format This must be the atom cf_text if running on Windows 3.1. How-
ever, it could also be the atom cf_unicodetext if running on NT.
No other data format is supported.

CreationFlags Specifies the creation flags. This parameter can be the atom
hdata appowned which specifies that the server application that
calls the ddeCreateDataHandle/8 predicate will own the data
handle that this predicate creates. This makes it possible for the
server to share the data handle with multiple clients instead of
creating a separate handle for each request. If this flag is set,
the server must eventually free the shared memory object asso-
ciated with this handle using the ddeFreeDataHandle/1 predi-
cate. If this flag is not set, after the data handle is returned by
the server’'s DDE callback predicate or used as a parameter in
another DDEML predicate, the handle becomes invalid in the
application that creates the handle.

DataHandle Returns a handle of the global memory object if the predicate
succeeds. Otherwise, it is 0.
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DDEML Interface Predicate ddeCreateDataHandle/8

See also

ddeFreeDataHandle/1, ddeGetData/5, ddelnitialize/6
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ddeCreateStringHandle/4 Predicate DDEML Interface

ddeCreateStringHandle/4

ddeCreateStringHandle( +IdInst, +Atom, +Codepage, -Hsz )

This predicate creates a handle that identifies the atom specified by the Atom parameter.

Arguments
IdInst Specifies the instance identifier and must be returned by the
predicate ddeInitialize/6 when the DDEML is initialized.
Atom Identifies the string for which a handle is to be created. This
must be a valid Prolog atom.
Codepage Specifies the code page used to render the string. This param-

eter should be set to either the atom cp_winansi or the value
returned by the getKBCodePage/1 predicate. A value of zero
implies cp_winansi.

Hsz Identifies the string handle to be freed. This handle must be
returned by the ddeCreateStringHandle/4 predicate.

See also

ddeCmpStringHandles/3, ddeFreeStringHandle/2, ddelnitialize/6,
ddeKeepStringHandle/2, ddeQueryString/6
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DDEML Interface Predicate ddeDisconnect /1

ddeDisconnect /1

ddeDisconnect( +HConv)

This predicate erminates a conversation started by either ddeConnect/5 or ddeConnectList/6
predicate and invalidates the given conversation handle.

Arguments
HConv Identifies the active conversation to be terminated. This predi-
cate will succeed if the operation is successful or fail otherwise.
See also

ddeConnect /5, ddeConnectList/6, ddeDisconnectList/1
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ddeDisconnectList /1 Predicate DDEML Interface

ddeDisconnectList /1

ddeDisconnectList( +HConvList)

This predicate destroys the given conversation list and terminates all conversations associated
with the list.

Arguments
HConvlList Identifies the conversation list. This handle must be returned by
the ddeConnectList/6 predicate. This predicate will succeed if
the operation is successful or fail otherwise.
See also

ddeConnect /5, ddeConnectList /6, ddeDisconnect /1, ddelnitialize/6
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DDEML Interface

Predicate ddeEnableCallback/3

ddeEnableCallback/3

ddeEnableCallback( +IdInst, +HConv, 4+ EnableDisableCode)

This predicate enables or disables transactions for a specified conversation or for all conver-
sations that the calling application currently has established. This predicate will succeed if
the operation is successful or fail otherwise.

Arguments
IdInst

HConv

EnableDisableCode

See also

Specifies the instance identifier and must be returned by the
predicate ddeInitialize/6 when the DDEML is initialized.
Identifies the conversation to enable or disable. If this parameter
is set to 0, the predicate affects all conversations.

Is an atom of one of the following:

ec_enableall Enables all transactions for the specified con-

versation.

ec_enableone FEnables one transation for the specified con-
versation.

ec_disable Disables all blockable transactions for the

specified conversation.

ddeConnect /5, ddeConnectList/6, ddeDisconnect/1, ddeDisconnectlist/1,

ddelnitialize/6

MS-Windows Specific Interfaces 24 IF /Prolog V5.3



ddeFreeDataHandle/1 Predicate DDEML Interface

ddeFreeDataHandle/1

ddeFreeDataHandle( +HData )

This predicate frees a global memory object and deletes the data handle associated with the
object. It is called under the following circumstances:

To free a global memory object that the application allocated by calling the ddeCreateData-
Handle/8 function if the object’s data handle was never passed by the application to another

DDEML predicate.

To free a global memory object that the application allocated by specifying the hdata_app-
owned flag in a call to the ddeCreateDataHandle/8 predicate.

To free global memory object whose handle the application received from the ddeClient-
Transaction/9 predicate.

This predicate will succeed if the operation is successful or fail otherwise.

Arguments
HData Identifies the global memory object to be freed. This handle must
have been created by a previous call to the ddeCreateDataHandle/8
predicate or returned by the ddeClientTransaction/9 predi-
cate.
See also

ddeCreateDataHandle/8
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DDEML Interface Predicate ddeFreeStringHandle/2

ddeFreeStringHandle/2

ddeFreeStringHandle( +IdInst, +Hsz )

This predicate frees a string handle in the calling application. It will succeed if the operation
is successful or fail otherwise.

Arguments
IdInst Specifies the instance identifier and must be returned by the
predicate ddeInitialize/6 when the DDEML is initialized.
Hsz Identifies the string handle to be freed. This handle must be
returned by the ddeCreateStringHandle/4 predicate.
See also

ddeCmpStringHandles/3, ddeCreateStringHandle/4, ddelnitialize/6,
ddeKeepStringHandle/2, ddeQueryString/6
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ddeGetData/5

Predicate DDEML Interface

ddeGetData/5

ddeGetData( +HData, - Atom, + Length, + Offset, -Size )

This predicate copies data from the given global memory object to the returned variable

Atom.

Arguments

HData

Atom

Length
Offset

Size

See also

Identifies the global memory object that contains the data to
copy.

Returns an atom that is the data contained in the global memory
object.

(Note: -Atom should NEVER be set to NULL or 0 as described
in the MS SDK reference manual Vol. 2. If the application pro-
grammer wants only the length of the data (or actually string),
then he or she should simply supply -Atom as a dummy variable
(an underscore). )

Specifies the maximum amount in bytes of data to copy to Atom.
Specifies an offset within the global memory object. Data is
copied to Atom from the object beginning at this offset.

Returns the size in bytes of the memory object associated with
the data handle or the size specified in Length, whichever is lower.

ddeCreateDataHandle/8, ddeFreeDataHandle/1

IF /Prolog V5.3
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DDEML Interface Predicate ddeGetLastError/2

ddeGetLastError/2

ddeGetLastError( +IdInst, -ErrorCode )

This predicate returns the most recent error value set by the failure of a DDEML predicate
and resets the error code to dmlerr no_error.

Arguments
IdInst Specifies the instance identifier and must be returned by the
predicate ddeInitialize/6 when the DDEML is initialized.
ErrorCode Is an atom returned that represents the error code. Please re-
fer to the MS SDK reference manual Vol. 2 under the entry
DdeGetLastError for a listing and meaning of these error codes.
See also
ddelnitialize/6
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ddelnitialize/6

Predicate DDEML Interface

ddelnitialize/6

ddelnitialize( +IdInst, +CallbackName, + FilterList, 4+ Reserved, -
NewldInst, -ErrorCode )

This predicate registers an application with the DDEML. An application must call this
predicate before calling any other DDEML predicate.

Arguments

IdInst

CallbackName

FilterList

Reserved
NewldInst

ErrorCode

Must be 0 at initialization. If the predicate succeeds, the variable
NewldInst will be instantiated to the instance identifier for the
application. This value should be passed as the IdInst parameter
in all other DDEML predicates that require it. If IdInst is non-
zero, this implies a reinitialization of the DDEML. In this case,
the value must be a valid application instance identifier.

Is an atom specifying the name of the DDE callback predicate.
This predicate must be supplied by the application programmer
and has an arity of 9.

Specifies an array of appcmd_ and cbf_ flags in the form of a
list of atoms. Each atom of the list represents a flag or com-
mand. The appcmd_ flags provide special instructions to the
ddeInitialize/6 predicate. The cbf_ flags set filters that pre-
vent specific types of transactions from reaching the callback
predicate. Using these flags enhances the performance of a DDE
application by eliminating unnecessary call to the callback pre-
dicate. For each of the commands and the flgs, please refer to
MS SDK reference manual Vol. 2 under the entry Ddelnitialize.
The formation of the list is as described in the DDEML interface
overview.

Must be set to 0.

Returns the most recent valid application instance identifier and
must be supplied to other DDEML predicates that require it.
Returns one of the following atoms:

dmlerr_dll_usage
dmlerr_invalidparameter
dmlerr_no_error
dmlerr_sys_error

IF /Prolog V5.3
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DDEML Interface Predicate ddelnitialize/6

See also

ddeClient Transaction/9, ddeConnect /5, ddeCreateDataHandle/8,
ddeEnableCallback/3, ddeNameService/4, ddePostAdvise/3, ddeUninitialize/1

MS-Windows Specific Interfaces 30 IF /Prolog V5.3



ddeKeepStringHandle/2 Predicate DDEML Interface

ddeKeepStringHandle/2

ddeKeepStringHandle( +IdInst, +Hsz )

This predicate increments the usage count associated with the given handle. This predicate
makes it possible for an application to save a string handle that was passed to the applica-
tion’s DDE callback predicate. Otherwise, a string handle passed to the callback predicate
is deleted when the callback predicate returns. It will succeed if the operation is successful
and fail otherwise.

Arguments
IdInst Specifies the instance identifier and must be returned by the
predicate ddeInitialize/6 when the DDEML is initialized.
Hsz Identifies the string handle to be saved. This handle must be
returned by the ddeCreateStringHandle/4 predicate.
See also

ddeCreateStringHandle/4, ddeFreeStringHandle/2, ddelnitialize/6, ddeQueryString/6
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DDEML Interface Predicate ddeNameService/4

ddeNameService/4

ddeNameService( +IdInst, +Hsz1, +HszRes, +ServiceNameFlags )

This predicate registers or unregisters the service names that a DDE server supports. This
predicate causes the system to send xtyp_register or xtyp_unregister transactions to
other running DDEML client applications.

A server application should call this predicate to register each service name that it sup-
ports and to unregister names that it previously registered but no longer supports. A server
should also call this predicate to unregister its service names just before terminating.

Arguments
IdInst Specifies the instance identifier and must be returned by the
predicate ddeInitialize/6 when the DDEML is initialized.
Hszl Identifies the string that specifies the service name that the server
is registering or unregistering. An application that is unregister-
ing all of its esrvice names should set this parameter to 0.
HszRes Reserved and must be set to 0.
ServiceNameFlags Specifies the service-name flags. This can be one of the following
atoms:
dns_register
dns_unregister
dns _filteron
dns_filteroff
Please refer to the MS SDK reference manual Vol. 2 under the
entry DdeNameService for detailed explanation of each of these
flags.
See also

ddeConnect /5, ddeConnectList /6, ddelnitialize/6
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ddePostAdvise/3 Predicate DDEML Interface

ddePostAdvise/3

ddePostAdvise ( +IdInst, +HszTopic, +Hszltem )

This predicate causes the system to send an xtyp_advreq transaction to the calling applica-
tion’s DDE callback predicate for each client that has an advise loop active on the specified
topic or item name pair. A server application should call this function whenever the data
associated with the topic or item name pair changes. This predicate will succeed if the
operation is successful and fail otherwise.

Arguments
IdInst Specifies the instance identifier and must be returned by the
predicate ddeInitialize/6 when the DDEML is initialized.
HszTopic Identifies a handle of a string that specifies the topic name. This

handle must be returned by the ddeCreateStringHandle/4 pre-
dicate. To send notifications for all topics with active advise
loops, an application can set this parameter to 0.

Hszltem Identifies a handle of a string that specifies the item name. This
handle must be returned by the ddeCreateStringHandle/4 pre-
dicate. To send notifications for all items with active advise
loops, an application can set this parameter to 0.

See also

ddelnitialize/6
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DDEML Interface

Predicate ddeQueryConvInfo/4

ddeQueryConvlInfo/4

ddeQueryConvInfo( +HConv, +IdTransaction, -ConvInfo, -Length )

This predicate retrieves information about a DDE transaction and about the conversation
in which the transaction takes place.

Arguments

HConv
IdTransaction

Convlinfo

Length

See also

Identifies the conversation.

Specifies the transaction. For asynchronous transactions, this
parameter should be a transaction identifier returned by the
ddeClientTransaction/9 predicate. For synchronous transac-
tions, this parameter should be the atom qid_sync.

Is a list of terms that represents the CONVINFO structure de-
scribed in the MS SDK reference manual Vol. 2 under the entry
DdeQueryConvInfo. Application programmer can easily extract
any of this value by using the member/2 predicate.

(Note: In the description of the API function DdeQueryCon-
vinfo by the MS SDK reference manual Vol. 2, it is said that
"The 'cb’” member of the CONVONFO structure must specify
the length of the buffer allocated for the structure.” This is not
required for the IF/Prolog DDEML interface. The allocation of
buffer is taken care of by the interface already. Thus application
programmer should pass the parameter ConvInfo as an uninstan-
tiated variable.)

Returns the number of bytes copied into the internal buffer of the
interface to hold the converstion information if the operation is
successful. Otherwise, it is 0. As the number of bytes copied into
an internal buffer is actually meaningless for an application pro-
grammer, because it is never allowed to manipulate that buffer,
Length can be simply regarded as taking up TRUE or FALSE
value, TRUE when Length is greater than 0, and FALSE when
it is 0.

ddeConnect /5, ddeConnectList/6, ddeQueryNextServer/3
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ddeQueryNextServer/3 Predicate DDEML Interface

ddeQueryNextServer/3

ddeQueryNextServer( +HConvList, +HConvPrev, -HNextConv )

This predicate obtains the next conversation handle in the given conversation list.

Arguments
HConvlList Identifies the converstaion list handle. This handle must be re-
turned by the ddeConnectList/6 predicate.
HConvPrev Identifies the conversation handle previously returned by this

predicate. If this parameter is 0, this predicate returns the first
conversation handle in the list.

HNextConv Returns the next conversation handle in the list if the list con-
tains any more conversation handles. Otherwise, it is 0.

See also

ddeConnectList /6, ddeDisconnectList/1
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DDEML Interface Predicate ddeQueryString/6

ddeQueryString/6

ddeQueryString( +IdInst, +Hsz, +Atom, + Length, 4+ Codepage, -Size
)

This predicate copies text associated with a string handle into an atom. If the string has
size larger than Length-1 bytes, then only the first Length-1 characters of the string will be
copied.

(Note: -Atom should NEVER be set to NULL or 0 as described in the MS SDK refer-
ence manual Vol. 2. If the application programmer wants only the length of the string, then
he or she should simply supply -Atom as a dummy variable (an underscore) and supply an
arbitrary large value to Length. )

Arguments

IdInst Specifies the instance identifier and must be returned by the
predicate ddeInitialize/6 when the DDEML is initialized.

Hsz Identifies the handle of the string to copy. This handle must be
returned by the ddeCreateStringHandle/4 predicate.

Atom Returns the string identified by the string handle. It should never
be set to NULL or 0.

Codepage Specifies the code page used to render the string. This param-
eter should be set to either the atom cp_winansi or the value
returned by the getKBCodePage/1 predicate. A value of zero
implies cp_winansi.

Size Returns the number of bytes of the returned text.

See also

ddeCmpStringHandles/3, ddeCreateStringHandle/4, ddeFreeStringHandle/2,
ddelnitialize/6
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ddeReconnect/2 Predicate DDEML Interface

ddeReconnect /2

ddeReconnect( +HConv, -HNewConv )

This predicate allows a client DDEML application to attempt to reestablish a conversation
with a service that has teminated a conversation with the client. When the conversation is
reestablished, the DDEML attempts to reestablish any preexisting advise loops.

Arguments
HConv Identifies the conversation to be reestablished. This handlel must
be returned by the ddeConnect/5 predicate.
HNewConv Returns the handle of the reestablished conversation if the oper-
ation is successful. Otherwise, it is 0.
See also

ddeConnect /5, ddeDisconnectList /1
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DDEML Interface Predicate ddeSetUserHandle/3

ddeSetUserHandle/3

ddeSetUserHandle( +HConv, +Id, +HUser )

This predicate associates an application-defined 32-bit value with a conversation handle
and transaction identifier. This is useful for simplifying the processing of asynchronous
transactions. An application can use the ddeQueryConvInfo/4 predicate to retrieve this
value. This predicate will succeed if the operation is successful and fail otherwise.

Arguments
HConv Identifies the conversation.
Id Specifies the transation identifier of an asynchronous transaction.
An application should set this parameter to the atom qid_sync if
no asynchronous transaction is to be associated with the HUser
parameter.
HUser Identifies the value to associate with the conversation handle.
See also
ddeQueryConvInfo/4
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ddeUninitialize/1 Predicate DDEML Interface

ddeUninitialize/1

ddeUninitialize( +IdInst )

This predicate frees all DDEML resources associated with the calling application.

Arguments
IdInst Specifies the instance identifier and must be returned by the
predicate ddeInitialize/6 when the DDEML is initialized.
See also

ddeDisconnect/1, ddeDisconnectList/1, ddelnitialize/6
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DDEML Interface Predicate ddeUninitialize/1
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Chapter 2

Event Interface

This IF /Prolog Interface is intended for anyone working with IF /Prolog who wishes to create

programs that have interactive user interface.

The Event Interface manual does not include a comprehensive description of Windows mes-
sages, MFC, WIN32 API or Windows NT system. Details of these will be found in the

relevant original documentation.

2.1 Using Event Interface

This section provides some basic details about the programming of the IF/Prolog Event
Interface. In this, particular emphasis is given to the difference between the IF/Prolog

interface and C interface.

This description covers:

e sending messages from IF/Prolog code to C++ code

e sending messages from C++ code to IF/Prolog code

This chapter gives nearly an introduction to the programming with Event Interface. For
more detailed information, the reader should refer to the original literature on WIN32 API

or MFC.

2.1.1 Sending messages from IF/Prolog to C++ code

IF/Prolog code

ntPosthlessage/1/3
ntPosthdessageTerms3

ON_MERBACE( <message™, metnberFan> )
afs msg LRESULT metnberTan(WEPAR AN,

C++ C) code

FrologsddRecipient'Wnd
PrologRemaoveRecipient™wnd

LEARAM)
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Figure: Predicates and functions that can be used to send a message from IF/Prolog code
to C++ code.

What you should do to implement message exchange from IF/Prolog code to C++ code:

e declare a message identifier (add the message identifier to the resource symbols - file
"resource.h”). You can do this manually or by Resource Editor included in Developer
Studio. You have to use range 0x1000 - Ox7FFF hex. for your message identifiers.
Include "resource.h” file to your C++ code and to IF/Prolog code (with C preproces-
sor).

e declare a message map entry in the source file of your window class that will receive
the message (use macro: ON_MESSAGE( <message>, memberFxn> ) )

e declare a handler function prototype in the class definition in the header file of your win-
dow class that will receive the message (use format: afx msg LRESULT memberFxn(WPARAM,
LPARAM) )

e add a call to PrologAddRecipientWindow in the end of the code of OnCreate member
method of your window class to add this window to the IF/Prolog list of message
recipient windows on creating

e add a call to PrologRemoveRecipientWindow in DestroyWindow member method of
your window class to remove this window from the IF /Prolog list of message recipient
windows on destroying

e use a call to ntPostMessage/1/3 or to ntPostMessageTerm/3 to send (post) a message
from IF /Prolog that will be handled by C++ code

2.1.2 Sending messages from C++ to IF/Prolog code

IF/Prolog code C++ (MFC) code
ntMNexthlessage3 / PrologPostMessage
ntTermFromLParam/2 PrologPosthessageT erm
nthiousePosFromLParam/3

ntEnablehessageQuens/D
ntDisablehessageCueus/

Figure: Predicates and functions that can be used to send a message from C++ code to
IF /Prolog code.

What you should do to implement message exchange from C++ code to IF /Prolog code:

e declare a message identifier (add the message identifier to the resource symbols - file
"resource.h”). You can do this manually or by Resource Editor included in Developer
Studio. You have to use range 0x1000 - Ox7FFF hex. for your message identifiers.
Include "resource.h” file to your C++ code and to IF/Prolog code (with C preproces-
sor).
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e implement a message loop (see EventDemo) with ntNextMessage/3 or use ntNextMes-
sage/3 to wait just for one message.

e use ntMousePosFromLParam/3 or ntTermFromLParam/2 to get more information
from the received message

e use ntEnablePrologMessageQueue/0 to enable message queuing and ntDisablePro-
logMessageQueue/0 to disable this feature of IF/Prolog

e use C interface functions PrologPostMessage or PrologPostMessageTerm to send (post)
message from C++ code to IF/Prolog code

2.1.3 Event Interface Demo

You can get more information from demos. The EventDemo is an example of simple inter-
active application that uses IF /Prolog Event Interface.

EventDemo example demonstrates the use of the IF/Prolog Event Interface, binding C and
C++ code to IF /Prolog application and creating user interface using MFC classes and visual
editing. Topics included in the demo:

e sending a message from a MFC window object to an IF /Prolog application
e sending a message from an IF /Prolog application to a MFC window object
e creating IF /Prolog application user interface with MFC classes
e using visual editing of TF /Prolog application user interface
e using Developer Studio for IF /Prolog application development
e Developer Studio project including:

— C++4 MFC source with pre-compiled header

— preprocessing IF/Prolog file using C preprocessor

The EventDemo creates a user window with a menu and a toolbar on startup. Main
IF /Prolog window is minimised on startup. You can click on numbered buttons and main
window will show you appropriate output for the demo hanoi/1. If you click on the button
”Send” a message box appears over the ”User” window. The red cross button can be used
to quit the demo application.

You can find the EventDemo in the directory ”Standard\EventDemo”.
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2.2 Event Interface Reference

This chapter contains reference of the IF/Prolog Event Interface. It includes:

e predicates of the Event Interface

e additional active C interface functions for Event Interface

Each predicate or function reference includes description of the arguments, description of
the functionality, possible error messages and also a short example.
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ntDisablePrologMessageQueue /0 Predicate Event Interface

Disable message queuing

ntDisablePrologMessageQueue

The predicate ntDisablePrologMessageQueue/0 disables message queuing feature of IF /Prolog.
It success if IF /Prolog message queue was successfully disabled. Fails otherwise.

When IF /Prolog message queuing feature is enabled it causes that all messages received by
IF /Prolog main thread during the goal execution are buffered in IF /Prolog message queue.
They are not thrown away.

Hints

Do not use message queuing feature of IF /Prolog if you do not want buffer messages
received during the goal execution (except ntNextMessage/3).

Example

[user] ?7- ntDisablePrologMessageQueue.

yes

Standard

This predicate is not required by the ISO standard for Prolog. Therefore, it is not
available in ISO compatibility mode (see Prolog flag iso).

See also

ntEnablePrologMessageQueue /0
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Enable message queuing

ntEnablePrologMessageQueue

The predicate ntEnablePrologMessageQueue/0 enables message queuing feature of IF /Prolog.
It success if IF /Prolog message queue was successfully enabled. Fails otherwise.

When IF /Prolog message queuing feature is enabled it causes that all messages received by
IF /Prolog main thread during the goal execution are buffered in IF/Prolog message queue.
They are not thrown away.

Hints

Do not use message queuing feature of IF /Prolog if you do not want buffer messages
received during the goal execution (except ntNextMessage/3).

Example

[user] 7- ntEnablePrologMessageQueue.

yes

Standard

This predicate is not required by the ISO standard for Prolog. Therefore, it is not
available in ISO compatibility mode (see Prolog flag iso).

See also

ntDisablePrologMessageQueue/0
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Get next received message

ntNextMessage ( ?MessagelD, ?WParam, ?LParam )

Predicate ntNextMessage/3 gets next message sent (or posted) to the IF/Prolog main
thread. If there is no message ntNextMessage/3 waits for the next one. Argument Mes-
sagelD is unified with message identifier (unsigned integer), argument WParam is unified
with wParam parameter (2 byte integer) of the message and argument LParam is unified
with [Param parameter (4 byte integer) of the message. Predicate success when a mes-
sage was successfully received and all its parameters can be unified with arguments of the
predicate ntNextMessage/3. It fails otherwise.

Arguments
MessagelD Term
WParam Term
LParam Term
Hints

You can use ntNextMessage/3 to implement a message loop (see EventDemo exam-
ple) or to wait just for one message. If the message was sent using the predicate
ntPostMessageTerm/3 or using the C Interface function PrologPostMessageTermy(...)
the third argument WParam can be converted to IF/Prolog term using the predicate
nt TermFromLParam/2.

Example

This is the example of the message loop with enabled message queuing feature.

message_loop :-

% enable message queuing feature
% events caught during call-back predicate handling are queued
% if you do not call this predicate pushing buttons during
% the execution of a call-back predicate have no effect
ntEnablePrologMessageQueue,

repeat,
i get next thread message

ntNextMessage (MsgId, WParam, LParam),

% do matching call-back
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(
% if matching call-back is found
% callback/3 is a user defined predicate
callback(MsgId, WParam, LParam);
% if matching call-back is not found
true

)

% until

MsgId == WM_ENDING_MESSAGE,

% disable message queuing feature
ntDisablePrologMessageQueue.

Standard

This predicate is not required by the ISO standard for Prolog. Therefore, it is not
available in ISO compatibility mode (see Prolog flag iso).

See also

ntGetNextMessage /3, ntEnablePrologMessageQueue /0,
ntDisablePrologMessageQueue /0
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Get next received message

ntGetNextMessage ( ?MessagelD, ?WParam, ?LParam )

Predicate ntGetNextMessage/3 gets next message sent (or posted) to the IF/Prolog main
thread. If there is no message ntGetNextMessage/3 ends immediately and fails. Argument
MessagelD is unified with message identifier (unsigned integer), argument WParam is unified
with wParam parameter (2 byte integer) of the message and argument LParam is unified with
IParam parameter (4 byte integer) of the message. Predicate success when a message was
successfully received and all its parameters can be unified with arguments of the predicate
ntGetNextMessage/3. It fails otherwise.

Arguments
MessagelD Term
WParam Term
LParam Term
Hints

You can use ntGetNextMessage/3 (similary as ntNextMessage/3) to implement a mes-
sage loop (see EventDemo example) or to get just for one message. If the message was
sent using the predicate ntPostMessageTerm/3 or using the C Interface function Pro-
logPostMessageTerm(...) the third argument WParam can be converted to IF/Prolog
term using the predicate ntTermFromLParam/2.

Example

This is the example of the message loop with enabled message queuing feature.

message_loop :-

% enable message queuing feature
% events caught during call-back predicate handling are queued
% if you do not call this predicate pushing buttons during
% the execution of a call-back predicate have no effect
ntEnablePrologMessageQueue,

repeat,
i get next thread message

ntGetNextMessage (MsgId, WParam, LParam),

% do matching call-back
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(
% if matching call-back is found
% callback/3 is a user defined predicate
callback(MsgId, WParam, LParam);
% if matching call-back is not found
true

)

% until

MsgId == WM_ENDING_MESSAGE,

% disable message queuing feature
ntDisablePrologMessageQueue.

Standard

This predicate is not required by the ISO standard for Prolog. Therefore, it is not
available in ISO compatibility mode (see Prolog flag iso).

See also

ntNextMessage /3, ntEnablePrologMessageQueue /0, ntDisablePrologMessageQueue

/0
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Post a message

ntPostMessage ( +MessagelD )

Predicate ntPostMessage/1 places a message in the message queue of IF /Prolog application.
The message is specified by MessagelD (the message identifier - unsigned integer number).
The message is posted also to all windows included in IF/Prolog list of message recipient
windows (see C Interface functions PrologAddRecipientWindow and PrologRemoveRecipi-
entWindow). ntPostMessage(MessagelD) is equal to ntPostMessage(MessagelD, 0, 0).

Predicate success if the message was successfully placed in the message queue of the IF /Prolog
application. It fails otherwise.

You have to use range 0x1000 - Ox7FFF hex. for message identifiers.

Arguments

MessagelD Integer

Exceptions

instantiation_error
The argument MessagelD must not be a variable, but a variable was specified.

type_error(integer)
The argument MessagelD must be an integer, but are terms of another type.
Hints
Use #define names for string identifiers. Then you can include identifier definitions
using C preprocessor directive #include. (See "resource.h” file in EventDemo example)
Example

[user] 7- ntPostMessage(0x1000) .

yes

Standard

This predicate is not required by the ISO standard for Prolog. Therefore, it is not
available in ISO compatibility mode (see Prolog flag iso).
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See also

ntPostMessage/3, ntPostMessageTerm/3, ntNextMessage/3
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Post a message

ntPostMessage ( +MessagelD, +WParam, +LParam )

Predicate ntPostMessage/3 places a message in the message queue of IF /Prolog application.
The message is specified by MessagelD (the message identifier - unsigned integer number),
WParam (word (2 byte integer) parameter of the message) and by LParam (long (4 byte
integer) parameter of the message). The message is posted also to all windows included in
IF /Prolog list of message recipient windows (see C Interface functions PrologAddRecipien-
tWindow and PrologRemoveRecipient Window).

Predicate success if the message was successfully placed in the message queue of the IF /Prolog
application. It fails otherwise.

You have to use range 0x1000 - Ox7FFF hex. for message identifiers.

Arguments
MessagelD Integer
WParam Integer
LParam Integer
Exceptions

instantiation_error
The arguments MessagelD, WParam and LParam must not be a variable, but a
variable was specified.

type_error(integer)

The arguments MessagelD, WParam and LParam must be an integer, but are
terms of another type.

Hints

Use #define names for string identifiers. Then you can include identifier definitions
using C preprocessor directive #include. (See "resource.h” file in EventDemo example)

Example
[user] 7- ntPostMessage(0x1000, 0, 0).

yes
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Standard

This predicate is not required by the ISO standard for Prolog. Therefore, it is not
available in ISO compatibility mode (see Prolog flag iso).

See also

ntPostMessage/1, ntPostMessageTerm/3, ntNextMessage/3
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Post a term message

ntPostMessageTerm ( +MessagelD, +~WParam, +Term )

Predicate ntPostMessageTerm/3 places a message with term in the message queue of IF /Prolog
application. The message is specified by MessageID (the message identifier - unsigned in-
teger number), WParam (word (2 byte integer) parameter of the message) and by Term
(an IF /Prolog term). The message is posted also to all windows included in IF /Prolog list
of message recipient windows (see C Interface functions PrologAddRecipientWindow and
PrologRemoveRecipient Window).

Predicate success if the message was successfully placed in the message queue of the IF /Prolog
application. It fails otherwise.

You have to use range 0x1000 - Ox7FFF hex. for message identifiers.

Arguments
MessagelD Integer
WParam Integer
Term Term Term
Exceptions

instantiation_error
The arguments MessagelD and WParam must not be a variable, but a variable
was specified.
type_error(integer)
The arguments MessagelD and WParam must be an integer, but are terms of
another type.
Hints

Use #define names for string identifiers. Then you can include identifier definitions

using C preprocessor directive #include. (See "resource.h” file in EventDemo example)
Example

[user] 7- ntPostMessageTerm(0x1000, O, ’Message was sent’).

yes
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Standard

This predicate is not required by the ISO standard for Prolog. Therefore, it is not
available in ISO compatibility mode (see Prolog flag iso).

See also

ntPostMessage/1/3, ntNextMessage/3
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Convert 1Param message parameter to term

ntTermFromLParam ( +LParam, ?Term )

Predicate ntTermFromLParam/2 converts LParam parameter of the message (4 byte integer)
to IF /Prolog term. It can be used for handling message received by ntNextMessage/3 that
was sent (posted) using ntPostMessageTerm /3 or using C Interface function PrologPostMes-
sageTerm(...).

Arguments
LParam Integer
Term Term Term
Exceptions

instantiation_error
The argument LParam must not be a variable, but a variable was specified.

type_error(integer)

The argument LParam must be an integer, but is term of another type.

Example

In the following example we enable message queuing, post a term message, receive it
and convert using ntTermFromLParam /2.

[user] 7- ntEnablePrologMessageQueue.

yes

[user] 7- ntPostMessageTerm(0x1000, O, ’Message was sent.’), <ENTER>
| ntNextMessage(MsgID, WP, LP), ntTermFromLParam(LP, Term). <ENTER>

MsgID = 4096

WP =0

LP = 16099

Term = ’Message was sent.’
yes
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Standard

This predicate is not required by the ISO standard for Prolog. Therefore, it is not
available in ISO compatibility mode (see Prolog flag iso).

See also

ntPostMessageTerm/3, ntNextMessage/3
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Add a MFC window to message recipients

PrologAddRecipientWindow ( CWnd* pWnd )

C Interface function PrologAddRecipientWindow(CWnd* pWnd) adds an instance of the
window class (CWnd or its child class) specified by a pointer pWnd to the IF /Prolog list of
message recipient windows.

Function PrologAddRecipientWindow should be called in the end of the OnCreate member
function of the user defined window class (based on CWnd MFC class) that receives messages
from IF /Prolog code.

Arguments

pWnd pointer to CWnd class derived object

Example

Example shows where to call PrologAddRecipientWindow (OnCreate member of user
CWnd derived window class):

int CUserWnd::0OnCreate (LPCREATESTRUCT lpCreateStruct)

{

if (CWnd::0nCreate(lpCreateStruct) == -1)
return -1;

// add window to the IF/Prolog message recipient window list
PrologAddRecipientWindow(this);
return O;

}

See also

PrologRemoveRecipient Window
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Post a message

PrologPostMessage ( UINT Msg, wParam, |Param )

C Interface function PrologPostMessage places a message in the message queue of IF /Prolog
application. The message is specified by Msg (the message identifier - unsigned integer num-
ber), wParam (word (2 byte integer) parameter of the message) and by 1Param (long (4 byte
integer) parameter of the message). The message is posted also to all windows included in
IF /Prolog list of message recipient windows (see C Interface functions PrologAddRecipien-
tWindow and PrologRemoveRecipient Window).

Function returns TRUE if the message was succesfuly placed in the message queue of the
IF /Prolog application. It returns FALSE otherwise.

Arguments
Msg Message identifier
wParam 2 byte message parameter
IParam 4 byte message parameter
Hints

Use #define names for string identifiers. Then you can include identifier definitions
using C preprocessor directive #include. (See "resource.h” file in EventDemo example)

Example

Example shows member method of CWnd derived window class that sends (posts) a
message to IF /Prolog application.

CUserWnd: : SendMessageToProlog()

{
PrologPostMessage (WM_MESSAGE, 0, 0);

}

See also

PrologPostMessageTerm, ntNextMessage/3
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Post a term message

PrologPostMessageTerm ( UINT Msg, wParam, TERM Term )

C Interface function PrologPostMessageTerm places a message with term in the message
queue of IF /Prolog application. The message is specified by Msg (the message identifier -
unsigned integer number), wParam (word (2 byte integer) parameter of the message) and
by Term (an IF/Prolog term).

The message is posted also to all windows included in IF/Prolog list of message recipient
windows (see C Interface functions PrologAddRecipientWindow and PrologRemoveRecipi-
entWindow).

Function returns TRUE if the message was succesfuly placed in the message queue of the
IF /Prolog application. It returns FALSE otherwise.

Arguments
Msg Message identifier
wParam 2 byte message parameter
Term Term Term variable
Hints

Use #define names for string identifiers. Then you can include identifier definitions
using C preprocessor directive #include. (See "resource.h” file in EventDemo example)

Example

Example shows member method of CWnd derived window class that sends (posts) a
term message to IF /Prolog application. This example member method sends a constant
atom.

CUserWnd: : SendMessageToProlog()

{
PrologPostMessageTerm(WM_MESSAGE, O, TermMakeAtom("Message was sent."));

}

See also

PrologPostMessage, ntNextMessage/3, nt TermFromLParam /2
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Remove a MFC window from message recipients

PrologRemoveRecipientWindow ( CWnd* pWnd )

C Interface function PrologRemoveRecipientWindow(CWnd* pWnd) removes an instance
of the window class (CWnd or its child class) specified by a pointer pWnd from the IF /Prolog
list of message recipient windows.

Function PrologRemoveRecipientWindow should be called in the DestroyWindow member
function of the user defined window class (based on CWnd MFC class) that receives messages
from IF/Prolog code.

Arguments

pWnd pointer to CWnd class derived object

Example

Example shows where to call PrologRemoveRecipientWindow (DestroyWindow member
of user CWnd derived window class):

BOOL CUserWnd: :DestroyWindow ()

{
// remove window from the IF/Prolog message recipient window list
PrologRemoveRecipientWindow(this);
return CWnd::DestroyWindow() ;
}
See also

PrologAddRecipient Window
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Chapter 3

COM Interface

The IF/Prolog COM Interface is intended for anyone working with IF/Prolog who wishes
to create programs that interact (create, call, release) with COM components.

The COM Interface manual does not include a comprehensive description of COM or Win-
dows NT / Windows 9x systems. Details of these can be found in the relevant original
documentation.

The manual provides some basic details about the programming of the IF/Prolog COM
interface. In this, particular emphasis is given to the difference between the IF/Prolog
interface and C interface.

The COM Interface manual covers:

The basic concepts of COM programming

The differences between using IF /Prolog and using C to program COM interface

IF /Prolog COM Interface reference

Technical information including data types, error handling, restrictions, ...

Description of COM Interface demos

This manual gives only an introduction to the programming of COM. For more detailed
information, the reader should refer to the original literature on COM ([15] through [23]).

3.1 Using COM Interface

3.1.1 Introduction to COM

The Component Object Model (COM) is a platform-independent, distributed, object-oriented,
system for creating binary software components that can interact.
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It is not an object-oriented language, but a standard. Language, structure, and implemen-
tation details are left to the application programmer. COM does specify an object model
and programming requirements that enable COM components to interact with other com-
ponents. These components can exist within a single process, in other processes, even on
remote machines. They can be written in different languages, and may be structurally quite
dissimilar.

The only language requirement for COM is that code is generated in a language that can cre-
ate structures of pointers and, either explicitly or implicitly, call functions through pointers.
Object-oriented languages such as C++ and Smalltalk provide programming mechanisms
that simplify the implementation of COM objects, but languages such as C, Pascal, Ada,
Java, and even BASIC programming environments can create and use COM components.

COM defines the essential nature of a COM component. In general, a software object is
made up of a set of data and the functions that manipulate the data. A COM component is
one in which access to a software object’s data is achieved exclusively through one or more
sets of related functions. These function sets are called interfaces, and the functions of an
interface are called methods. Further, COM requires that the only way to gain access to the
methods of an interface is through a pointer to the interface.

COM defines certain basic interfaces that provide functions common to all COM-based
technologies. It also provides a small number of API functions that all components require.

3.1.2 COM objects and interfaces

COM is a technology that allows objects to interact across process and machine boundaries
as easily as objects within a single process interact. COM enables this by specifying that
the only way to manipulate the data associated with an object is through what is called an
interface of the object.

COM makes a fundamental distinction between interface definitions and their implementa-
tions. An interface is actually a contract that consists of a group of related function proto-
types whose usage is defined but whose implementation is not. These function prototypes
are equivalent to pure virtual base classes in C++ programming. An interface definition
specifies the interface’s member functions, called methods, their return types, the number
and types of their parameters, and what they must do. There is no implementation associ-
ated with an interface. An interface implementation is the code a programmer supplies to
carry out the actions specified in an interface definition.

For example, a hypothetical interface named IStack (many interface names begin with the
letter ”I”) might define two methods, named Push and Pop, specifying that successive calls to
the Pop method return, in reverse order, values previously passed to the Push method. This
interface definition, however, would not specify how the functions are to be implemented in
code. In implementing the interface, however, one programmer might implement the stack
as an array and implement the Push and Pop methods in such a way as to access that
array; while another programmer might prefer to use a linked list and would implement
the methods accordingly. Regardless of a particular implementation of the Push and Pop
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methods, however, the in-memory representation of a pointer to an IStack interface, and
therefore its use by a client, is completely defined by the interface definition.

Simple components may support only a single interface. More complicated components
typically support several interfaces. Clients have access to a COM object only through a
pointer to one of its interfaces, which, in turn, allows the client to call any of the methods
that make up that interface. These methods determine how a client can use the component’s
data.

3.1.3 COM classes, objects, clients and servers, Automation

COM Class (or Component) is a declaration of COM Object stored in a server, but not yet
instantiated. A typical COM Server may contain many COM Classes. COM Classes have
one or more interfaces, each one which declares one or more functions.

COM Object is an instantiation of a COM Class. A COM Object, like a C++ object, occupies
actual storage. COM object exposes properties, methods, and events to COM clients. COM
Server is a DLL or EXE that contains one or more COM Classes.

COM Client is an application or programming tool that access and manipulates COM ob-
jects. COM Clients can use existing COM Objects, create new instances of COM Classes,
get and set properties, and invoke methods supported by the COM Objects.

Automation is a way to manipulate an application’s objects from outside the application.
Automation is typically used to create applications that expose objects to programming
tools and macro languages, create and manipulate one application’s objects from another
applications, or to create tools for accessing and manipulating objects.

Using Automation, you can:

e (Create applications and programming tools that expose objects.
e Create and manipulate objects exposed in one application from another application.

e (Create tools that access and manipulate objects. These tools can include embedded
macro languages, external programming tools, object browsers, and compilers.

For example, Microsoft Excel exposes many objects that you can use to create new applica-
tions and programming tools. Within Microsoft Excel, objects are organised hierarchically,
with an object named Application at the top of the hierarchy.

3.1.4 Dynamic and static binding

COM clients can access objects in two different ways:

e By using the IDispatch interface.
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e By calling one of the member functions directly in the object’s virtual function table
(VTBL).

An Automation interface is a group of related functions that provide a service. All COM
components must implement the IUnknown interface because it manages all of the other
interfaces that are supported by the component. The IDispatch interface, which derives
from the IUnknown interface, consists of functions that allow access to the methods and
properties of COM components. You can query the identifier of the component’s member
method and then invoke it.

The VTBL lists the addresses of all the properties and methods that are members of an
object, including the member functions of the interfaces that it supports. The first three
members of the VITBL are the members of the IUnknown interface. Subsequent entries are
members of the other supported interfaces.

3.1.5 In-Process and Out-of-Process Server Objects

COM objects can exist in the same process as their controller, or in a different process.
In-process server objects are implemented in a dynamic-link library (DLL) and are run in
the process space of the controller. Because they are contained in a DLL, they cannot be run
as stand-alone objects. Out-of-process server objects are implemented in an executable file
and are run in a separate process space. Access to in-process objects is much faster than to
out-of-process server objects because Automation does not need to make remote procedure
calls across the process boundary.

The access mechanism (IDispatch or VTBL) and the location of an object (in-process or
out-of-process server) determine the fixed overhead required for access. The most important
factor in performance, however, is the quantity and nature of the work performed by the
methods and procedures that are invoked. If a method call is time consuming or requires
remote procedure calls, the overhead of the call to IDispatch may make a call to VI'BL more
appropriate.

3.1.6 Creating COM objects in IF /Prolog

You can create an instance of a COM class - a COM object with comObject/2. IF/Prolog
stores the reference pointers to the object’s IUnknown and IDispatch (if there is such one)
interfaces until the object is not released by comRelease/1. When IF/Prolog is closing (or
EndProlog() is called) it releases all reference pointers to all objects that were not released
with comRelease/1.

3.1.7 Invoking COM methods in IF /Prolog

You can use both kinds of COM binding in IF/Prolog. If used COM class supports late
(or dynamic) binding you can use comInvoke/2/5/6 and specify method in runtime. If you
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know the desired method you can specify method in compile time and fasten the method call.
You must implement your own predicate that will call an object’s method and link it with
IF /Prolog. You can get pointer to IUnknown of the COM object with TermIsCOMObject(
) and then get pointer to your interface and method.

3.1.8 COM objects in IF /Prolog

3.1.9 Prolog interface

COM object can be created in IF /Prolog with the predicate comObject/2. You need to know
the programmatic identifier or class identifier of your selected COM class. The resulting
instance of COM class is unified with the second argument of the comObject /2.

Let’s assume that a ”Calendar class” with programmatic identifier "MSCAL.Calendar.7”
is registered on your computer (it is a Calendar Control class provided by Microsoft with
Windows NT 4.0). We will create an instance of this class.

[user] ?- comObject(’MSCAL.Calendar.7’, Object).<ENTER>
Object = com_object(com_object_1)<ENTER>

yes

Now there is an instance of the Calendar class in the memory of your computer. IF/Prolog
stores pointers to the IUnknown and IDispatch interfaces (if there is such interface) of the
created instance.

If COM object created with comObject/2 has an IDispatch interface implemented (it sup-
ports dynamic binding through IDispatch interface) then it can be accessed with several
predicates. You can call object’s methods (comInvoke/2/5/6), set or get object’s properties
(comSetProperty/4, comGetProperty/3).

Let’s return to our example. We created an instance of the Calendar class. Let’s assume
that our Calendar class supports dynamic (or late) binding through IDispatch and it has
property Year and simple method (without input and return arguments) NextYear. (Real
Microsoft’s Calendar class has all these features). We will try to get and set property Year
and to call method NextYear.

[user] 7- comGetProperty(com_object(com_object_1), ’Year’, Value).<ENTER>
Value = 1998<ENTER>

Yes

We got the value of the Year Calendar property.
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[user] ?7- comInvoke(com_object(com_object_1), ’NextYear’).<ENTER>

Yes
We called the Calendar method NextYear.

[user] ?- comGetProperty(com_object(com_object_1), ’Year’, Value).<ENTER>
Value = 1999<ENTER>

Yes

We got the value of the Year Calendar property again. You can see that it was changed by
calling NextYear method.

[user] ?7- comSetProperty(com_object(com_object_1), ’Year’, ’i’, 1997).<ENTER>

Yes

We set the value of the Year Calendar property. You can get the Year value again and will
see that it is ’1997°. You may ask what does the third argument ’i’ mean. Some predicates of
IF /Prolog COM Interface require to specify data type of the COM object’s method argument
or property. These predicates are comSetProperty/4, comInvoke/5/6. For instance atom 1’
means that the property Year is of the type integer. You may ask again why there is no type
specifier in comGetProperty/3. It is because output type is set automatically by IF /Prolog
COM Interface and the predicate comGetProperty/3 can create appropriate term and unify
it with Value - the third argument.

Table shows in which predicates the data types must be specified:

Predicate Argument What is specified
comSetProperty/4 | third argument, Prop- | type of the property
ertyFormat
comInvoke /5 fourth argument, | type of each input argument from argu-
MethodFormat ment list, for instance atom ’isb’ spec-
ifies type of three input arguments In-
teger, String, Boolean
comlInvoke /6 fourth argument, | type of each input argument from argu-
MethodFormat ment list, for instance atom ’isb’ spec-

ifies type of three input arguments In-
teger, String, Boolean

Table: Data type specifiers in predicates.

You can read more on data types in the appropriate predicate reference section or in the
section Technical notes/COM data types supported by COM Interface.
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I suppose that you are not satisfied with COM methods without arguments and without a
returned value. For that purposes there are two predicates comInvoke/5 and comInvoke/6.
The only difference between these predicates is that comInvoke/6 allows to get the returned
value.

Let’s return to our example again. Let’s assume that our Calendar class has following
member methods (Microsoft’s Calendar class does not have such methods):

BOOL IsVisible(Q);
void SetCaption(BSTR Caption);

We will call these methods on previously created instance of this class:

[user] 7- comInvoke(com_object(com_object_1), ’IsVsisble’, method, ’’,
[, Visibility).<ENTER>

Visibility = 1<ENTER>

yes

We suppose that Calendar object is visible so the IsVisible method returned "1’ (more on
implementation of the COM or OLE data types read in the section Technical notes/COM
data types supported by COM Interface).

Let’s explain all arguments. First argument is the COM object whose method IsVisible is
called. The second argument is the atom that specifies method name - "IsVisible’. The third
argument method specifies that we call member method (other possible values are propget
- getting the property value, propput - setting the property). Fourth argument is empty
string (atom) because method IsVisible has no input arguments. Also the fifth argument -
argument list, is empty for the same reason. The last argument is an uninstantiated variable
that is unified with returned value. Because the return type of the method IsVisible is C
data type BOOL appropriate returned term is 0 or 1 (true or false). More on implementation
of the COM or OLE data types you can read in the section Technical notes/COM data types
supported by COM Interface.

[user] 7- comInvoke(com_object(com_object_1), ’SetCaption’, method, ’s’,
[’New caption’]) .<ENTER>

yes

We suppose that calling of the method was successful and new caption "New caption”
appears in the Calendar object on the screen.

We explain differences to the previous example. Fourth method specifies that there is only
one input method argument and its type is String. Fifth argument is the method argument
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list with one member - atom 'New caption’. There is no argument that gets returned value
(of course member method SetCaption has no return value).

It is a good manner to tidy up your room. If you no longer want to use COM object you
should release its reference. You can do it with predicate comRelease/1.

[user] 7- comRelease(com_object(com_object_1)).<ENTER>

yes

IF /Prolog releases the references to the IUnknown and IDispatch (there was such one) in-
terfaces of the Calendar class instance.

You can get additional information about using predicates of the IF /Prolog COM Interface
from sources mentioned in the References section or from IF /Prolog COM Interface samples.

3.1.10 C interface

Not all COM objects support dynamic (or late) binding through IDispatch interface. You
may ask how can you call methods of COM objects that have no IDispatch interface. In this
case you must use static (or early) binding - it means that the pointer to the method must
be known in the compile time. Then you must implement COM object’s method call as
predicate using active C interface. In the case of the static COM method binding IF /Prolog
application should use following scenario:

e create instance of the COM class with comObject/2
e call user implemented predicate that call a COM method from a certain interface

e release instance of the COM class with comRelease/1 when no longer needed

To implement static binded COM method call you must first implement your predicate that
do this using the IF/Prolog C active interface. Let’s name our predicate comIMyInterface-
MyMethod. It will call a method MyMethod from interface IMylInterface. It must have
at least one argument - COM object created by comObject/2. Additional arguments are
up to you (you can get n-th argument by PrologArg(n) - the function from the active C
interface). Important function is the TermIsComObject(TERM, IUnknown FAR* FAR*,
[Dispatch FAR* FAR*) that tests if the first argument is COM object .

#include "myheader.h" /* definition of IMyInterface */

Cboot ()

{
CPRIM("comIMyInterfaceMyMethod", number of arguments, impl_comIMyInterfaceMyMethod) ;

3
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t_bool
impl_comIMyInterfaceMyMethod ()

{
IUnknown FAR* punknown = NULL;
IDispatch FAR* pdispatch = NULL;
IMyInterface FAR* pmyinterface = NULL;
HRESULT hr;

/* check and retrieve first argument */

if (!TermIsComObject(PrologArg(l), &punknown, &pdispatch)) {
TypeError("com_object");
return FALSE;

/* check and retrieve other arguments */

/* query IMyInterface */
hr = punknown->QueryInterface(IID_IMYINTERFACE, ..., pmyinterface);
if (failed(hr)) {

ComError("Can’t connenct IMyInterface");

return FALSE;

/* call MyMethod */
pmyinterface -> MyMethod(....);

/* return result - true, fail */
return result;

3.2 COM Interface Reference

This chapter contains reference of the IF/Prolog COM Interface. It includes:

Each of the following predicate or function reference includes a description of the arguments,
a description of the functionality, possible error messages and a short example.

e predicates of the COM Interface

e additional active C interface functions for the COM Interface
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Create an instance of the COM object

comObject ( +COMClasProgID, -COMObject )

comObject(+COMClassCLSID, -COMObject)

The predicate comObject/2 creates an instance of a COM object specified by programmatic
class identifier in argument COMClassProgID or by CLSID in argument COMClassCLSID.

The argument COMODbject must be an uninstantiated variable. It will be instantiated to a
system-generated term.

Arguments

COMClassProgID Atom, programmatic identifier of the COM class
COMClassCLSID Atom, CLSID of the COM class
COMObject Uninstantiated variable

Exceptions

type_error(atom)
The argument COMClassProgID and COMClassCLSID must be an atom, but is
a term of another type.

type_error(variable)
The argument COMObject must be a variable.

com_error
See chapter COM Interface Exceptions in Technical notes.

Hints
You can use the predicate comObject /2 to create an instance of COM component and /or
get a reference to it. Another way how to obtain a reference to a COM component is
to get it as a result of the method call (comInvoke/6) or as a property value (comGet-
Property/4, comInvoke/6).

Example
[user] ?- comObject(’MSCAL.Calendar.7’, Object).

Object = com_object(com_object_1)<ENTER>

yes
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Standard

This predicate is not required by the ISO standard for Prolog. Therefore, it is not
available in ISO compatibility mode (see Prolog flag iso).

See also

comlIsRegisteredClass/1, comRelease/1
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Query COM component references

#comCurrentObject ( 7COMObject )

The predicate comIsObject/1 unifies COMObject by backtracking with all the COM com-
ponent references known to IF/Prolog COM Interface.

The predicate comIsObject/1 succeeds by backtracking for all the COM component refer-
ences which existed at the time of the first call, even if they have since been deleted or others
have been added.

Arguments

COMObject Term

Exceptions

com_error
See chapter COM Interface Exceptions in Technical notes.

Hints

A reference to COM component is still know (and component can not free its used
resources) until it is not released with comRelease/1 or until IF/Prolog is terminated.

Example

[user] ?- comCurrentObject(Object).

Object = com_object(com_object_1) ;<ENTER>
Object = com_object(com_object_3) ;<ENTER>
Object = com_object(com_object_4) ;<ENTER>
no

Standard

This predicate is not required by the ISO standard for Prolog. Therefore, it is not
available in ISO compatibility mode (see Prolog flag iso).
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See also

comObject/2, comIsObject/1
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Test for COM object

comlIsObject ( +COMObject )

The predicate comIsObject/1 succeeds if COMODbject is a COM object term, otherwise it
fails.

Arguments
COMObject Term

Exceptions

com_error
See chapter COM Interface Exceptions in Technical notes.

Hints

Use the predicate comIsObject/1 to test if the term is a representation of valid reference
to a COM component.

Example

[user] 7- comObject(’MSCAL.Calendar.7’, Object).
Object = com_object(com_object_1)<ENTER>

yes

Standard

This predicate is not required by the ISO standard for Prolog. Therefore, it is not
available in ISO compatibility mode (see Prolog flag iso).

See also

comlIsIDispatchObject/1
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Test for IDispatch interface of COM object

comlIsIDispatchObject ( +COMObject )

The predicate comIsObject/1 succeeds if COMObject is a COM object term and IF /Prolog
has a valid reference to its IDispatch interface, otherwise it fails.

Arguments

COMObject Term

Exceptions

com_error
See chapter COM Interface Exceptions in Technical notes.

Hints

Use the predicate comIsIDispatchObject/1 to test if the term is a representation of valid
reference to a COM component that supports late binding.

Example
[user] ?- comObject(’MSCAL.Calendar.7’, Object).
Object = com_object(com_object_1)<ENTER>

yes

Standard

This predicate is not required by the ISO standard for Prolog. Therefore, it is not
available in ISO compatibility mode (see Prolog flag iso).

See also

comlsObject/1
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Release an instance of COM object

comRelease ( +COMODbject )

The predicate comRelease/1 releases an instance of COM object COMODbject created with
comObject /2.

Arguments

COMObject Term of type com_object

Exceptions

type_error(variable)
The argument COMObject must be a com_object.

domain_error(variable)
COM object specified by COMODbject does not exist or is not accessible.

com_error
See chapter COM Interface Exceptions in Technical notes.

Hints
If you do not want to use a reference to COM component anymore you should release

it immediately to free its resources. Anyway IF /Prolog releases all remained references
when quits.

Example
[user] ?- comObject(’MSCAL.Calendar.7’, Object).
Object = com_object(com_object_5)<ENTER>

yes

[user] 7- comRelease(com_object(com_object_5)).

yes
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Standard

This predicate is not required by the ISO standard for Prolog. Therefore, it is not
available in ISO compatibility mode (see Prolog flag iso).

See also

comObject /2, comIsRegisteredClass/1
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Query registration of a COM class

comlsRegisteredClass ( +COMClassCLSID )

comlsRegisteredClass ( +COMClassProglD )

The predicate comIsRegisteredClass/1 queries if a COM class specified by programmatic
identifier COMClassProgID or by class identifier COMClassCLSID is registered on your
computer.

Arguments

COMClassCLSID Atom, COM class identifier
COMClassProgID Atom, COM programmatic identifier

Exceptions

type_error(atom)
The argument COMClassCLSID or COMClassProgID must be an atom.

Hints

Use the predicate comIsRegisteredClass/1 to test whether the specified component is
registered in the Registry.

Example

[user] 7- comIsRegisteredClass(’MSCAL.Calendar.7’).

yes

Standard

This predicate is not required by the ISO standard for Prolog. Therefore, it is not
available in ISO compatibility mode (see Prolog flag iso).

See also

comObject /2
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Call a simple method of an instance of COM object

comlInvoke ( +COMObject, +MethodName )

The predicate comInvoke/2 calls a simple method (method that has no input and output
arguments) of an instance of COM object created by comObject/2. An atom MethodName
specifies name of the method. Predicate comInvoke/2 fails if the calling of the method
MethodName is not successful. COM class of the specified object must have IDispatch
interface.

Arguments
COMObject Term of type com_object
MethodName Atom

Exceptions

type_error(variable)
The argument COMObject must be a com_object.

type_error(atom)
The argument MethodName must be an atom.

com_error
See chapter COM Interface Exceptions in Technical notes.

Hints
Use the predicate comInvoke/2 to call COM component methods that themselves have

no parameters and no return value. com_error exceptions can provide rich information
on component’s failures.

Example

[user] ?7- comObject(’MSCAL.Calendar.7’, Object),<ENTER>
| comInvoke(Object, ’NextDay’).<ENTER>

Object = com_object(com_object_5)<ENTER>

yes
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Standard

This predicate is not required by the ISO standard for Prolog. Therefore, it is not
available in ISO compatibility mode (see Prolog flag iso).

See also

comObject /2, comInvoke/5, comInvoke/6, comGetProperty/3, comSetProperty /4

MS-Windows Specific Interfaces 82 IF /Prolog V5.3



comlInvoke/5 Predicate COM Interface

Call a method of an instance of COM object without getting re-
turned value

comlInvoke ( +COMObject, +MethodName, +MethodType, +Method-
Format, +InputArgList )

The predicate comInvoke/5 calls a method of an instance of COM object created with
comObject/2 without getting returned value. Predicate comInvoke/5 fails if the calling of
the method MethodName is not successful. The COM class of the specified object must
have IDispatch interface.

The COMObject specifies the COM object created with comObject/2. An atom Method-
Name specifies method or property name. The argument MethodType specifies if property
is to be accessed or method to be invoked. It can hold method, propget or propput atoms.
The argument MethodFormat is a format string that describes the variable list of parameters
that follows it (InputArglist). For available format characters see chapter COM data types
supported by COM Interface in Technical notes. The argument InputArgList is a list of
arguments of the property or method. Arguments are described by MethodFormat.

Arguments
COMObject Term of type com_object
MethodName Atom
MethodType Atom: method — propget — propput
MethodFormat Atom (See COM data types supported by COM Interface in
Technical notes)
InputArgList List List of input arguments
Exceptions

type_error(variable)
The argument COMObject must be a com_object.

type_error(atom)
The argument MethodName must be an atom.

com_error
See chapter COM Interface Exceptions in Technical notes.

type_error
See chapter COM Interface Exceptions in Technical notes.
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Hints
Use 'propput’ method type specifier to set COM components property with additional

arguments. com_error exceptions can provide rich information on component’s failures.

Example
[user] 7- comInvoke(com_object(com_object_1), ’Select’, ’ss’, [’Peter’, ’Breiner’]).

yes

Standard

This predicate is not required by the ISO standard for Prolog. Therefore, it is not
available in ISO compatibility mode (see Prolog flag iso).

See also

comObject /2, comInvoke/2, comInvoke/6, comGetProperty/3, comSetProperty /4
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Call a method of an instance of COM object with getting returned
value

comlInvoke ( +COMObject, +MethodName, +MethodType, +Method-
Format, +InputArgList, ?ReturnedValue )

The predicate comInvoke/6 calls a method of an instance of COM object created with co-
mObject/2 with getting returned value. Value returned by called COM method is unified
with ReturnedValue. An atom MethodName specifies Method name. Predicate comInvoke/6
fails if the calling of the method MethodName is not successful. COM class of the specified
object must have IDispatch interface.

COMObject specifies COM object created with comObject/2. An atom MethodName is
used to specify a method or property name. The argument MethodType specifies if prop-
erty is to be accessed or method to be invoked. It can hold method, propget or propput
atoms. The argument MethodFormat is a format string that describes the variable list of
parameters that follows it (InputArgList). For available format characters see chapter COM
data types supported by COM Interface in Technical notes. The argument InputArgList is
a list of arguments of the property or method. Arguments are described by MethodFormat.
Argument ReturnedValue is unified with a value returned by the COM method call.

Arguments
COMObject Term of type com_object
MethodName Atom
MethodType Atom: method — propget — propput
MethodFormat Atom
(See COM data types supported by COM Interface in Technical notes)
InputArgList List List of input arguments
ReturnedValue Term
Exceptions

type_error(variable)
The argument COMObject must be a com_object.

type_error(atom)
The argument MethodName must be an atom.

com_error
See chapter COM Interface Exceptions in Technical notes.

type_error
See chapter COM Interface Exceptions in Technical notes.
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Hints

Use 'propget’ method type specifier to get property of COM component with additional
arguments. com_error exceptions can provide rich information on component’s failures.

Example
[user] 7- comInvoke(com_object(com_object_2), ’Age’, ’si’, [’Peter’, 23], Value).
Value = ’Peter is 23 years old.’
yes

Standard

This predicate is not required by the ISO standard for Prolog. Therefore, it is not
available in ISO compatibility mode (see Prolog flag iso).

See also

comObject /2, comInvoke/2, comInvoke/5, comGetProperty/3, comSetProperty/4
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Get COM objects property value

comGetProperty ( +COMObject, +PropertyName, ?PropertyValue )

The predicate comGetProperty/3 gets the value of the property PropertyName of an COM
object instance COMObject created with comObject /2.

Arguments
COMObject Term of type com_object
PropertyName Atom
Property Value Term

Exceptions

type_error
See chapter COM Interface Exceptions in Technical notes.

Hints

Use "propget’ method type specifier and predicate comInvoke/6 to get property of COM
component with additional arguments. com _error exceptions can provide rich informa-
tion on component’s failures.

Example

[user] 7- comObject(’MSCAL.Calendar.7’, Object).

Object = com_object(com_object_5)<ENTER>

yes

[user] 7- comGetProperty(com_object(com_object_5), ’Year’, Year).
Year = 1998<ENTER>

yes

Standard

This predicate is not required by the ISO standard for Prolog. Therefore, it is not
available in ISO compatibility mode (see Prolog flag iso).
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See also

comSetProperty/4, comInvoke /6
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Set COM objects property value

comSetProperty ( +COMObject, +PropertyName, +PropertyFormat,
+Property Value )

The predicate comGetProperty/3 sets the value of the property PropertyName of an COM
object instance COMObject created with comObject/2. The PropertyFormat is a format
character that describes the type of the argument PropertyValue. For available format
characters see chapter COM data types supported by COM Interface in Technical notes.

Arguments
COMObject Term of type com_object
PropertyName Atom
PropertyFormat Atom
(See COM data types supported by COM Interface in Technical notes)
Property Value Term of appropriate type - dependent on PropertyFormat value
Exceptions

type_error
See chapter COM Interface Exceptions in Technical notes.

Hints

Use 'propput’ method type specifier and predicate comInvoke/5 to set the COM com-
ponents property with additional arguments. com_error exceptions can provide rich
information on component’s failures.

Example
[user] 7- comObject(’MSCAL.Calendar.7’, Object).
Object = com_object(com_object_5) <ENTER>

yes

[user] 7- comSetProperty(com_object(com_object_5), ’Year’, ’i’, 1999).

yes
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Standard

This predicate is not required by the ISO standard for Prolog. Therefore, it is not
available in ISO compatibility mode (see Prolog flag iso).

See also

comGetProperty/3, comInvoke/5
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3.3 COM C interface functions

You can find additional C interface functions in the file ”C\compred.h”. These functions
helps to create C-predicates as COM interface enhancements. There are several function

categories:

Function Category Functions

Testing COM object TermIsComObject
Creating COM object term TermMakeComObject
Unifying COM object with term TermUnifyComObject

TermIsVT_BOOL
TermIsVT_BSTR
TermIsVT_CY
TermIsVT_DATE
TermIsVT_VARIANT

Testing COM data types

TermMakeVT_BOOL
TermMakeVT_BSTR
TermMakeVT_CY
TermMakeVT_DATE
TermMakeVT_VARIANT

Creating COM data type terms

Unifying term with COM data type TermUnifyVT_BOOL
TermUnifyVT_BSTR
TermUnifyVT_CY

TermUnify VT _DATE

TermUnifyVT_VARIANT

3.3.1 Testing COM object

T_BOOLEAN TermIsComObject(TERM term, IUnknown FAR* FAR* ppunknown, IDispatch FARx
FAR* ppdispatch)

The function TermIsComObject() tests whether the term ’term’ is a COM object. If it is
it sets *ppunknown and *ppdispatch with pointers to point to the appropriate interfaces (if
COM object has no IDispatch, *ppdispatch has value NULL) and returns TRUE. Otherwise
it sets error context and returns FALSE.
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3.3.2 Creating COM object term

TERM TermMakeComObject(IUnknown FAR* punknown, IDispatch FAR* pdispatch)

The function TermMakeComObject() inserts an entry to the COM object table, generates
appropriate prolog term and returns it as a result. If there is no IDispatch interface, NULL
must be specified in pdispatch.

3.3.3 Unifying COM object with term

T_BOOLEAN TermUnifyComObject(TERM term, IUnknown FAR* punknown, IDispatch FARx
pdispatch)

The function TermUnifyComObject unifies the term "term’ with the COM object specified
by pair of pointers. If term’ is COM object function tests whether the pointers refers to the
interfaces of 'term’ COM object.

3.3.4 Testing COM data types

T_BOOLEAN TermIsVT XXXX(TERM term, XXXX_type *value)

The function TermIsVT _XXXX tests whether the 'term’ is an data object of type XXXX.
If it is it sets 'value’ with the value of term and returns TRUE. . Otherwise it sets error
context and returns FALSE.

Note: VT_XXXX applies to VT_BOOL, VT_BSTR, VT_CY, VT_DATE, VT_VARIANT

3.3.5 Creating COM data type terms

TERM TermMakeVT XXXX(XXXX_type value)

The function TermIsVT_XXXX generates a Prolog structure that corresponds to the type
XXXX and returns it as the result.

Note: VT _XXXX applies to VI_BOOL, VT_BSTR, VT_CY, VT_DATE, VT_VARIANT

3.3.6 Unifying term with COM data type

T_BOOLEAN TermUnifyVT XXXX(TERM term, XXXX_type value)

The function TermUnify VT _XXXX unifies the term "term’ with the structure corresponding
to the type XXXX. If unification is successful the function returns TRUE otherwise it returns
FALSE.

Note: VT _XXXX applies to VI_BOOL, VT_BSTR, VT_CY, VT_DATE, VT_VARIANT
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3.4 COM Interface Technical Notes

3.4.1 COM data types

COM model introduces several data types to allow the structured and well-defined data
exchange between various COM components.

Next table describes possible COM types and its physical implementation.

COM (OLE) data type)

Description

VT_EMPTY

VT_UIl

VT_UIl — VI _BYREF
VT_I2

VT.I2 — VI _BYREF
VT. 14

VT.14 — VI _BYREF
VT_R4

VT_R4 — VI _BYREF
VT_RS8

VT_R8 — VIT_BYREF
VT_CY

VT CY — VI _BYREF
VT_BSTR

VT_BSTR — VT_BYREF

VT_NULL

VT_NULL — VT_BYREF
VT_ERROR

VT_ERROR — VT_BYREF

No value was specified.

An unsigned 1-byte character.

A reference to an unsigned 1-byte character.
A 2-byte integer value.

A reference to a 2-byte integer.

A 4-byte integer.

A reference to a 4-byte integer.

An IEEE 4-byte real.

A reference to an IEEE 4-byte real.
An 8-byte IEEE real.

A reference to an 8-byte IEEE real.

Currency. A currency number is stored as an 8-byte, two’s
complement integer, scaled by 10,000 to give a fixed-point
number with 15 digits to the left of the decimal point and
4 digits to the right.

A reference to a currency.

A string. This pointer must be obtained and freed by the
BSTR functions.

A reference to a string. The referenced pointer must be
obtained or freed by the BSTR functions.

A propagating null value was specified. (This should not
be confused with the null pointer.) The null value is used
for tri-state logic, as with SQL.

Not valid.
An SCODE. Generally, operations on error values should

raise an exception or propagate the error to the return
value, as appropriate.

A reference to an SCODE.

IF /Prolog V5.3

93 MS-Windows Specific Interfaces



COM Interface Technical Notes

COM (OLE) data type) Description

VT_BOOL A Boolean (True/False). A value of OxFFFF (all
bits 1) indicates True; a value of 0 (all bits 0) indi-
cates False. No other values are valid.

VT_BOOL — VT_BYREF A reference to a Boolean.

VT_DATE A value denoting a date and time. Dates are rep-

resented as double-precision numbers, where mid-
night, January 1, 1900 is 2.0, January 2, 1900 is 3.0,

and so on.
VT_DATE — VT_BYREF A reference to a date.
VT_DISPATCH A pointer to an object. This object is known only to

implement IDispatch. The object can be queried as
to whether it supports any other desired interface
by calling Querylnterface on the object. Objects
that do not implement IDispatch should be passed
using VI_UNKNOWN.

VT_DISPATCH — VT_BYREF | A pointer to a pointer to an object.
VT_VARIANT Invalid. = VARIANTARGs must be passed by

reference.

VT _VARIANT — VT _BYREF A pointer to another VARIANTARG. This ref-
erenced VARIANTARG will never have the
VT_BYREF bit set in vt, so only one level of in-
direction can ever be present. This value can be
used to support languages that allow functions to
change the types of variables passed by reference.

VT_UNKNOWN A pointer to an object that implements the 1Un-
known interface.

VT_UNKNOWN — VT_BYREF | A pointer to the IUnknown.

VT_ARRAY — janything; An array of data type janything; was passed.
(VI_EMPTY and VT _NULL are invalid types to
combine with VT_ARRAY.) The pointer points to
an array descriptor, which describes the dimensions,
size, and in-memory location of the array. The ar-
ray descriptor is never accessed directly, but instead
is read and modified using the conversion and ma-
nipulation functions.

Table: COM data types.

Not all COM data types are provided by applications that support COM. Also the IF /Prolog
COM Interface has the supported subset of COM data types. For example its not correct
to provide input argument by its reference because Prolog terms can be released by garbage
collection process.
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3.4.2 COM data types supported by COM Interface

3.4.3 Supported types

IF /Prolog COM Interface supports a subset of COM data types. IF/Prolog converts COM
data types into Prolog terms or structures and terms to COM data types. They can be
specified as a input parameters of COM methods or obtained as a result of COM method
calls (or COM property values). The next table explains a relation between a set of the
supported COM types and Prolog terms.

Type | Description | COM/OLE Visual IF /Prolog implementation
speci- data type Basic
fier data type
b boolean, VT_BOOL Boolean integer, (0 = FALSE, not zero =
TRUE = -1, TRUE)
FALSE = 0
i 2 byte signed | VT_I2 Integer integer (IF/Prolog argument is
integer checked for range and converted
to appropriate COM type)
I 4 byte signed | VT_14 Long integer
integer
r 4 byte real VT_R4 Float float (IF/Prolog argument is
checked for range and converted
to appropriate COM type)
R 8 byte real VT_RS Double float
¢ currency data | VT_CY Currency float
type
s OLE string VT_BSTR String atom
e error data type | VI_ERROR
d date data type | VT_DATE Date list [Hour, Minute, Second, Day,
Month, Year|
v variant VT_VARIANT | Variant list [Format, Value] where For-
mat is atom and Value has the
corresponding COM type
D COM  object | VI_DISPATCH | object type | com_object with a reference to
with IDispatch [Dispatch - with Automation
interface support
U COM  object | VT_.UNKNOWN | Object com_object without a refer-
without IDis- ence to IDispatch - without
patch interface Automation
0 omitted argu- | - - value - [] (empty list, nil), special
ment IF /Prolog type to specify omit-
ted argument
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Table: COM data types supported by IF /Prolog COM Interface.

Note: ”By-reference” COM data types are not supported by IF/Prolog COM Interface.
IF /Prolog COM Interface also does not support any output arguments instead of the method
returned output argument (e.g. combined in/out arguments, ...).

3.4.4 Type specifiers
Type specifier characters are used in predicates comlInvoke/5/6 and comSetProperty/4 to
specify input arguments.

Terms obtained as a COM method returned value (comlnvoke/6) or value of the property
(comGetProperty/3) are converted to IF/Prolog structures automatically and you do not
need to specify their types.

Next table describes in which COM Interface predicates the data types must be specified:

Predicate Argument What is specified
comSetProperty/4 | third argument, PropertyFor- | type of the property
mat
comlInvoke/5 fourth argument, MethodFor- | type of each input argument from
mat argument list, for instance atom
'isb’ specifies type of three in-
put arguments Integer, String,
Boolean
comlInvoke/6 fourth argument, MethodFor- | type of each input argument from
mat argument list, for instance atom

'isb’ specifies type of three in-
put arguments Integer, String,
Boolean

Table: Data type specifiers in predicates.

3.4.5 Examples

1. First example is taken from ADO Sample.

Example source code:

% create connection object
comObject (’ADODB. Connection’, Connection),

% open connection
write(’Opening ADO connection ... ’), nl,
comInvoke (Connection, open, method, ’s’, [’Sample’]),

MS-Windows Specific Interfaces 96 IF /Prolog V5.3



Technical Notes COM Interface

% set query
Query = ’SELECT LastName, FirstName FROM Employees ORDER BY LastName’,

% execute query and get ADO RecordSet
comInvoke (Connection, ’Execute’, method, ’s’, [Query], RecordSet),

Comment: ADO Connection object is created first and the Variable Connection is instanti-
ated with COM object term:

% create connection object
comObject (’ADODB. Connection’, Connection),

ADO Connection is open using ODBC source with name ”Sample”. We specified one argu-
ment - string by the atom ’s’. Argument is a prolog atom 'Sample’ that is converted into
string:

% open connection
write(’Opening ADO connection ... ’), nl,
comInvoke (Connection, open, method, ’s’, [’Sample’]),

Now we run a query on connected database. Query variable is instantiated with our query
command and this is the only argument of the method. We also get a returned value. ADO
Reference Manual describes returned value as an ADO RecordSet object reference. In our
case it will be converted into IF/Prolog COM object:

% set query
Query = ’SELECT LastName, FirstName FROM Employees ORDER BY LastName’,

% execute query and get ADO RecordSet
comInvoke (Connection, ’Execute’, method, ’s’, [Query], RecordSet),

ADO RecordSet component supports also late binding therefore we can program it in our
example (early binding method calls needs must be implemented as a custom C predicates).
We will get a property of the ADO RecordSet object that describes number of records after
a successful database query.

% get number of records
comGetProperty(RecordSet, recordcount, NmRecords),

Note: Sample code is not complete. See ADO Sample for complete source code. 2. Second
example is also taken from ADO Sample. It is an example of the more complicated call
- getting a property value with an input parameter. It is taken from the definition of the
predicate adoGetFieldValue/3. Variable FieldsCollection is instantiated with a reference
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to a Collection object (more on Collections see in Visual Basic or ADO documentation).
Collection object is a COM object that represents a collection of other COM objects. We
have a object that is a collection of the record fields. We want to get a field by its name.
Therefore we can not use ordinary comGetProperty/3 predicate. We use comInvoke/6 and
we specify the type of the method as 'propget’. It means that we will get a property. Variable
Field is instantiated with another reference - a reference to the Field interface (more on Field
see in ADO documentation).

% get reference to a field object
comInvoke (FieldsCollection, ’Item’, propget, ’s’, [FieldName], Field),

Note: Sample code is not complete. See ADO Sample for complete source code. 3. Some
COM method have arguments that are defined or specified as optional. It means that you do
not need to specify a value for such argument. Third example shows how to specify omitted
optional argument. It is taken from the Excel Sample - example includes modified method
call with omitted arguments. It is taken from a part of the Excel Sample source code where
new chart is created using ChartWizard method. Parameters format, plotBy, seriesLabels
and hasLegend are omitted here (look into Excel Sample file 'excel.pro’ for original source
code).

% Create chart using ChartWizard
comInvoke(Chart, ’ChartWizard’, method, ’DIooIoos’, [
ChartRange, % source
5, % gallery - one of xlArea, x1Bar, x1Column,
% x1Line, x1Pie, x1Radar, x1XYScatter,
% x1Combination, x13DArea, x13DBar, x13DColumn,
% x13DLine, x13DPie, x13DSurface, or xlDoughnut

% 5 is x1Pie
1, % format (omitted here)
1, % plotBy - xlRows or x1Columns (omitted here)
1, % categoryLabels
1, % seriesLabels (omitted here)
1, % hasLegend (omitted here)
’IF/Prolog Memory Statistics’ % title

1),

Note: Sample code is not complete. See Excel Sample for complete source code.

3.4.6 COM Interface Exceptions

3.4.7 Exception com_error

An exception com_error can be raised by the IF/Prolog COM Interface when the COM
component referenced by IF/Prolog raises an exception or when COM Interface finds an
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inconsistency. IF/Prolog COM Interface tries to display as much as possible information.
There are two main types of com_error exceptions:

e exception raised by COM components

e exception raised by IF/Prolog COM Interface or system COM services

Each com_error has several additional information fields:

Exception Exception field description Note

field name

error Name of the raised exception. Mandatory.
error_code Name of the system constant | Mandatory.

that represents this exception.
hresult_code HRESULT hexadecimal value of | Mandatory.
the exception. Value of the con-
stant specified in error_code.

facility Facility which raised an error. Mandatory.
source COM component that raised an | Optional. It is set when
error. com_error exception is raised by

a COM component and the com-
ponent provides an additional
information.

description Closer description of the error. Optional. It is set when com-
ponent or service which raised
exception provides additional
information.

Table: COM Interface exception fields.
Additional information such as backtrace or goal are also provided when available.

A particular HRESULT value (or system constant that represents it - it is provided in
error_code field of com _error exceptions) by convention uses the following naming structure:

<Facility>_<Sev>_<Reason>

where jFacility; is either the facility name or some other distinguishing identifier, jSevy is a
single letter, one of the set S, E indicating the severity (success or error), and jReasony is a
short identifier that describes the meaning of the code. Status codes from FACILITY _NULL
omit the jFacility;_ prefix. For example, the status code E NOMEMORY is the general out-
of memory error. All codes have either S_ or E_ in them allowing quick visual determination
if the code means success or failure.

The main difference between the com_error exceptions raised by COM components and
com_error exceptions raised by IF/Prolog COM Interface or system COM services is that
component exceptions usually provide additional description of the exception and they occurs
during the execution of the components method.
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3.4.8 Exceptions raised by COM components

Next dump is an example of the exception raised by a COM component:

¥ E X CEPTTION: com_error

>>> error = ’Exception occurred.’

>>> error_code = ’DISP_E_EXCEPTION’

>>> hresult_code = ’0x80020009°

>>> facility = FACILITY_DISPATCH’

>>> source = ’Microsoft OLE DB Provider for ODBC Drivers’

>>> description = ’[Microsoft] [ODBC SQL Server Driver] [SQL Server]SELECT perm
ission denied on object Project, database is_db, owner dbo’

>>> goal = com : comInvoke(com_object(com_object_0),’Execute’,method,s, [’SELE
CT * FROM Project’],_248)

>>> backtrace = db_query / O

Exception in this example informs us that SQL query was not successful because of no access
permission to the queried database table. It occurred when trying to query database by ADO
component.

3.4.9 Exceptions raised by IF/Prolog COM Interface or system
COM services

Next dump is an example of the exception raised by a system COM service:

*xx E X CEPTTION: com_error

>>> error = ’Invalid class string’

>>> error_code = CO_E_CLASSSTRING’

>>> hresult_code = ’0x800401£3’

>>> facility = ’FACILITY_ITF’

>>> goal = com : comObject(’Component.ABC’,_245)

Exception in this example informs us that predicate call comObject/1 was failed due to
the wrong COM class name. Specified COM component is probably not registered in the
Registry.

3.4.10 Exception type_error
IF /Prolog COM Interface raises the type_error exceptions mostly when it founds an error in
COM method arguments or during a conversion of a COM type to IF/Prolog term. Such

exceptions include:

e list errors
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e range errors (conversion from Integer to Long, Float to Real, ...)
e unknown or not supported types

e value errors (argument is object, but have no IDispatch interface; ...)

Each type_error exceptions comes with a description of error case.

3.4.11 Exception domain_error

IF /Prolog COM Interface raises the domain_error exceptions mostly when it founds an error
in COM method arguments or during a conversion of a COM type to IF /Prolog term. Such
exceptions include:

e argument type specifier errors (arguments are not specified correctly)
e method type specifier errors (method is not specified correctly)

e range overflow errors

Each domain_error exceptions comes with a description of error case.

3.5 COM Interface Samples

3.5.1 ADO Sample

ADO Sample shows the use of the ADO components to exchange data between the IF /Prolog
and a sample database. Since the ADO can connect to a wide variety of databases (including
popular systems such as Oracle, Informix, MS SQL Server, Access, Excel, ...) it allows to
interconnect IF /Prolog with large number of data source types. You can find additional
information in ADO Programmer’s Reference.

This sample connects the IF/Prolog to a simple database (Microsoft Jet Database Engine
compatible), runs a SQL query and displays records.

Before running ADO Sample you must create ODBC data source:

1. Start ODBC Data Sources tool from Control Panel.

2. In User Data Source Names tab (User DSN) in the ODBC Data Source Administrator
dialog select Add, in the dialog ”Create New Data Source” select Microsoft Access
driver and select Finish.

3. Fill in Data Source Name and Description fields in the ODBC Microsoft Access Setup
dialog. Select Select... to select file.
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4. Select file sampdata.mdb from your IF/Prolog 'Demos\Com’ directory. Select OK.
5. New file name of sample database appears in a dialog. Select OK.

6. New data source name Sample appears in the ODBC Data Source Administrator dialog.
Select OK.

7. Now the ODBC data source name for ADO Sample is created.

To run ADO Sample you must consult file 'Demos\Com\ado.pro’ and execute goal ’ado.’.

3.5.2 Excel Sample

Excel Sample shows how to program Application objects to use the functionality and objects
of Access, Excel, Word, ... You can find additional information in Microsoft Office 97/Visual
Basic Programmer’s Guide or in Microsoft Office 97/Visual Basic Language Reference.

This sample gets IF /Prolog status information using the predicate statistics / 2 and displays
it in an Excel charts.

To run Excel Sample you must consult file 'Demos\Com\excel.pro’ and execute goal ’excel.’.

3.5.3 Internet Explorer Sample

Internet Explorer Sample is very simple. It shows how to use Internet Explorer application
objects to manipulate and program the Explorer.

This sample starts an instance of Internet Explorer and loads WWW page into it.

To run Internet Explorer Sample you must consult file 'Demos\Com\explorer.pro’ and exe-
cute goal explorer.’.
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Engine Component

The IF /Prolog Engine Component is a component of the IF /Prolog system.

IF /Prolog Engine Component is intended to be used in programming languages or tools that
support COM interfaces. It allows to run IF/Prolog applications or execute Prolog queries
in tools such as Visual Basic, MS Excel, MS Access, ...

This manual is intended for anyone working with the IF/Prolog system who wishes to use
IF /Prolog in applications, languages or tools that supports COM interfaces. The manual
does not include a comprehensive description of COM or Windows NT / Windows "95, 98
systems. Details of these can be found in their corresponding documentation.

4.1 Using the Engine Component

4.1.1 Engine Component Architecture

Engine Component has only one interface: IEngine. Its methods are very similar to func-
tions of the IF/Prolog C Interface. The table describes Engine component methods:

Method Description

InitProlog Initialises Prolog session.

ParseProlog Parses a Prolog goal string and sets it as an active goal.
PrologFetch Searches a solution for the active goal.

EndProlog Terminates Prolog session.

Print Prints a string into console window.

ProloglsString Tests Prolog variable for an atom.

ProloglsInteger Tests Prolog variable for an integer.

ProloglsFloat Tests Prolog variable for a floating point number.
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Method Description
ProloglsComObject Tests Prolog variable for a COM object.
PrologString Gets an atom from Prolog variable.
Prologlnteger Gets an integer from Prolog variable.
PrologFloat Gets a floating point number from Prolog variable.
PrologComObject Gets a COM object reference from Prolog variable.

4.1.2 Programming the Engine Component

When programming the Engine Component use the following scenario:

1. Create instance of the Engine Component

Engine Component will initialise its structures and console window. Console window
is minimised on start-up.

. Call InitProlog

You can set Engine Component’s configuration with parameter string. You can use
the same parameters as for IF/Prolog application (e.g. to set memory configuration,
to consult or load a file, ...)

. Create Prolog goal and call ParseProlog
Goal string will be parsed and when parsing is successful it is set as an active goal.

. Find a solution for the Prolog goal with PrologFetch
When PrologFetch is successful you can get values from the instantiated variables or
try to find another solution with another call to PrologFetch.

. Get values from instantiated variables
First test a variable with ProloglsXXXX and when successful call PrologXXXX to get
its value. XXXX applies to String, Integer, Float or ComObject.

. Call EndProlog
When you do not want to call Prolog then terminate Prolog session with EndProlog
method. When you want to call another goal go to step 3 again.

. Release instance of the Engine Component Engine Component will free all its
resources and close the console window.
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4.1.3 Shoes Demo

For an example of an integration of IF/Prolog into MS Excel look into Shoes Sample. You
can find it in the directory "Demos\Engine\Shoes\" as an MS Excel file ”"Shoes.xIs”. It is a
simple model of a shoe making factory. The task is to create production plan that maximises
the production profit.

The prolog source (file Shoes.pro) contains simple linear constraint planning model:

module (shoes) .
export ([production/3,production/12]).
begin_module(shoes) .

import (const_linear).

/*

Example: Given that, in a shoe production plant:

a) A shoe(boot) requires 3(5) hours of non-specialised work;

b) A shoe(boot) requires 2(5) hours of specialised work;

c) There are 120 non-specialised workers;

d) There are 125 workers specialised in boots and 40 specialised in shoes;
e) Shoes(boots) sell with a profit of 5(10);

Tasks:
1) Is it possible to produce at least 35 shoes or boots each hour?
2) What prouction plan maximizes profit?

*/

production(
ShoeNonSpecWork,
BootNonSpecWork,
ShoeSpecWork,
BootSpecWork,
NonSpecWorkers,
ShoeSpecWorkers,
BootSpecWorkers,
ShoeProfit,
BootProfit,
Shoes,
Boots,
MaxProfit

)=

ShoeNonSpecWork*Shoes_ + BootNonSpecWork*Boots_ $=< NonSpecWorkers,
ShoeSpecWork*Shoes_ $=< ShoeSpecWorkers,
BootSpecWork*Boots_ $=< BootSpecWorkers,
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all_positive([Shoes_, Boots_]),

linear_maximize(ShoeProfit*Shoes_ + BootProfit*Boots_, MaxProfit_),
Shoes is Shoes_x*x1.0,

Boots is Boots_%*1.0,

MaxProfit is MaxProfit_x*1.0.

:— end_module(shoes).

:— import(shoes).

Excel macro ShoeProductionButton_Click() is called when the user pushes the button
inside the Excel demo sheet. This macro calls the IF/Prolog Engine Component. The
previously listed short Prolog program is consulted by the Engine Component. The Prolog
goal is created from the table entries and executed. The results are inserted into the Excel
table.

Private Sub ShoeProductionButton_Click()

Dim objPrologEngine As Object

Dim bFetchResult As Boolean

Dim sGoal As String

Dim CornArea As Long, WheatArea As Long

> Create instance of the IF/Prolog Engine component

Set objPrologEngine = CreateObject("IFProlog.Engine.1")

> Initialise session of the IF/Prolog Engine component

objPrologEngine.InitProlog ("-c " + Environ("PROROOT") + "\Demos\Engine\shoes")

> Create goal string

sGoal = "production(" _
+ Str(Range("E13"))
+ Str(Range("E14"))
+ Str(Range ("E15"))
+ Str(Range("E16"))
+ Str(Range("E17"))
+
+
+
+

n-n
) —

n.-n
b -

n.n
3 -—

n.n
3 -_

n.-n
3 -

n n
1) -

Str(Range ("E18"))
Str (Range ("E19"))
Str(Range ("E20"))
Str(Range("E21")) + "," _
+ "Shoes, Boots, MaxProfit)."
> Parse a goal
objPrologEngine.ParseProlog (sGoal)
> Fetch the goal
bFetchResult = objPrologkngine.PrologFetch
> set cell value
If bFetchResult And objPrologEngine.PrologIsFloat("MaxProfit") _
And objPrologEngine.PrologIsFloat("Shoes") _

n.n
b

+ 4+ + + + + + +

n.-n
b

MS-Windows Specific Interfaces 106 IF /Prolog V5.3



Programming Engine Component

And objPrologEngine.PrologIsFloat("Boots") _
Then
Range ("K24") .FormulaR1C1
Range ("K25") .FormulaR1C1
Range ("K26") .FormulaR1C1
Else
MsgBox ("No solution found")
End If
> End session of the IF/Prolog Engine component
objPrologkngine.EndProlog
> Release IF/Prolog Engine component
Set objPrologEngine = Nothing
End Sub

objPrologEngine.PrologFloat ("Shoes")
objPrologEngine.PrologFloat ("Boots")
objPrologEngine.PrologFloat ("MaxProfit")

There are also three other macros (ShoesProfit, ShoesProduced and BootsProduced) that
are used to calculate each of the three parameters of the production plan (produced shoes,
produced boots, maximal profit). These macros are called automatically when one of the
nine production parameters is changed.

X Microsoft Excel - Shoes xls

”ﬁ File Edit Wiew Insert Format Tools Data YWindow Help =12 x|
DR aR¥ | i2ad o-- 0@z 4% o3 - 01
[ erial -0« BIUSE=E 8%, @ ¢

E20 ~| =| 5

A | B | ¢ [ b | E | F | &6 [ H [ 1 [ J [ K [ L [ M | N T

Shoe Factory Production Plan
IFiProlog Engine component sample Siemens, 1999

Example: Given that, in a shoe production plant:

a) A shoe(boot) requires 3(5) hours of non-specialized work;

b A shoe(boot) requires 2(5) hours of specialized work;

c) There are 150 non-specialized workers;

d) There are 125 workers specialized in boots and 80 specialized in shoes;
e] Shoes(boots) sell with a profit of 5(107;

Task: What production plan maximizes profit?

FAED B R R RN = = = = == == —= | —

Production Parameter Parameter value | Advz ‘when vou change one of the production parameters the Production plan
Mon-Specialized Woark for & Shoe (Hrs) 3 is updated automatically - a Prolog goal inside Engine Cornponent is called
Mon-Specialized Work for a Boot (Hrs) i) three times for each production plan value (function macros are defined).
Specialized Wark for a Shoe (Hrs) 2 Automatic updating can be not welcomed for the tasks when finding a Prolog
Specialized YWork for a Boot (Hrs) 5 goal solution takes a longer time. For this purpose there is also a button for
Mon-Specialized Workers 150 which the “isual Basic macro is defined. These macro is called only once when
Shoe-Specialized Workers 80 the button is pressed. Macro updates all three values of the production plan.
Boot-Specialized ¥Workers 125
Shoe Profit I 5_'
Boot Profit 10 Update Shoe Produdion Plan
Production Plan [FPer Hour] Value Production Plan [Per Hour] Value
Shoes Produced 8.33333 Shoes Produced 8.33333 (Updated on Buttan)
Boots Produced 25 Boots Produced 25 {Updated on Button)

| 26 [MaxProfit 291.667 MaxProfit 291 667 (Updated on Buttan)

27

144 » [¥[s Sheetl |« JJ

Ready | L num 4

Figure: Shoes demo Excel sheet.
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4.1.4 Visual C++ Demo

The Visual C++ samples shows how to use IF/Prolog Engine component in Visual C++
language. You can find the Visual C++ workspace file for this demo in the directory
"Demos\Engine\Visual C++\" (file Engine.dsw).

There are two included projects - MFC dialog and Console.

Console Project

This project shows how to call IF /Prolog component in console application. Prolog database
containts data about photo fils on the stock. The film data are listed on the screen.

2 "C:\Program Files\IF Prolog 5.2a\De... [M=1E3

Colnitialize succeeded
Initialising IF-Frolog

Currently on the stock (FILMS)>:

Btock ID: 1

Type: bhuw
Manufacturer: I11lford
Film Lahel: HPS

Etock ID: 2

Type: clr
Manufacturer: Hodak
Film Label: Gold Ultea

Etock ID: 3

Type: s1d

Hanuf acturer: Kodak
Film Label: Elite

Etock ID: 4

Type: buw
Hanufacturer: I11ford
Film Label: Pan F

Press any key to continue

4| | M 4

Figure: Text output from the Visual C++ Engine Demo.

Demo File ‘ Description

data.pro | Prolog source with some data

main.cpp | C++4 source of the application contains call to
IF /Prolog Engine component

MFC dialog Project

This project shows how to call IF/Prolog component in MFC application. Prolog database
containts data about photo fils on the stock. The film data are showed in a MFC dialog and
the database can be searched through by the stock item ID number.
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£+ MFC dialog E
[tem |0 |3

[tem Description

Stock 1D 3

Type: sld

b anufacturer: Kodak
Filrn Label: Elite

Figure: Dialog of the Visual C++ Engine Demo.

Demo File(s) Description

data.pro Prolog source with some data

MFC_ dialog.cpp application class source file

MFC_dialog.h application class header file

MFC dialog.rc resource file

MFC_dialogDlg.cpp, | dialog window class source and header file contains call to
MFC dialogDlg.h IF /Prolog Engine component

StdAfx.cpp, source and header file for pre-compiled header

StdAfx.h

C++ implementation notes

The Smart pointers (see more in Visual C++ documentation on #import compiler state-
ment) are used to access and instantiate IF /Prolog Engine component. There are more other
ways how to use Engine component in C++ but smart pointers simplify most of the COM
administration.

This is a part of the code from the Console version of the Visual C++ Engine Demo (file
main.cpp). We will describe each step used to call and exchange data between C++ program
and IF /Prolog Engine component.

//

// IF/Prolog Engine sample

//

// This sample shows how to call IF/Prolog Engine component
// in C++.

//

// smart pointers, COM component

//

// (c) 1999, Siemens AG

#include <iostream.h>
#include <direct.h>
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The C++ compiler #import directive causes that wrapper C+ code is generated automati-
cally for the Engine component.

// import Engine component’s type library

//
// suggest that IF/Prolog is installed in "C:\Program Files\IF Prolog 5.3"

// if not please change this line to include correct path
#import "C:\Program Files\IF Prolog 5.3\Bin\PROLOGcom.exe"

The function double backspaces(char* in, char* out) doubles backspace characters.
We need to double backspace characters for each prolog argument passed into the Engine
component. The pair \\represents the backspace character to distinguish it from other
special characters such as new lione (\n).

void double_backspaces(char* in, char* out)

{
int length = strlen(in);
int i;
char tmp[2];
strcpy(out, "");
for (i = 0; (i<length); i++) {
if (in[i]l == >\\?)
strcat(out, "\\\\");
else {
sprintf (tmp, "%c", in[i]);
strcat(out, tmp);
}
}
strcat (out, "\0");
}

All the functionality is included in main() function.

void main()

{
We have to initialise COM services first.

// initialise COM services
HRESULT hr = CoInitialize(NULL);

if (FAILED(hr)) {
cout << "ColInitialize Failed: " << hr << "\n\n";
exit(1);
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}
else {

cout << "CoInitialize succeeded\n";
}

To be able to use Engine interface names we declare its namespace with C++ compiler
directive using namespace.

// use imported namespace
using namespace PROLOGCOMLib;

try {

We create the Engine component object first. The syntax used here declares smart pointer
object that is initialised with a pointer to our Engine component. We used its ProgId
parameter ("IFProlog.Engine.1") to specify it.

// create smart pointer object

// an instance of the Engine component is created automatically
//

// 1EnginePtr is a smart pointer class based on IEngine interface
// this smart pointer class was automatically created by compiler
// directive import. It is included in *.TLH and *.TLI files

// that are generated from the component’s type library.
IEnginePtr pProlog("IFProlog.Engine.1");

Next we initialise the Engine component with empty parameter string.

// initialise Engine component
cout << "Initialising IF/Prolog\n";
pProlog->InitProlog(L"");

The current directory contains our Prolog file with a simple database. Since the Engine
component does not know this directory we create a Prolog goal (in a string) that changes
Engine’s working directory and consults our file.

The same thing could be done earlier - when initialising the Engine component. We could
initialise it with a string "-c Current_Dir\data.pro".

// get current working directory
char cwd[1024];
char new_cwd[1024];

getcwd (cwd, 1000) ;
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double_backspaces(cwd, new_cwd) ;

char strGoal[200];
_bstr_t bstrGoal;

// create a prolog goal to consult Prolog source

sprintf (strGoal, "chdir(’%s’),consult(’data.pro’).", new_cwd);
// convert normal string into ole string

bstrGoal = strGoal;

Engine’s method ParseProlog parses our Prolog goal string and the method PrologFetch
executes it. The content of the file data.pro is now contained in the Engines prolog database.

// parse goal
pProlog->ParseProlog(bstrGoal) ;
// execute goal
pProlog->PrologFetch();

Now we create a Prolog goal to get a data from our film database.

// create a prolog goal

sprintf (strGoal, "film(Id, Type, Manufacturer, Label).");
// convert normal string into ole string

bstrGoal = strGoal;

// parse goal

pProlog->ParseProlog(bstrGoal) ;

cout <€ Mmoo \n";
cout << "Currently on the stock (FILMS):\n";
cout <K "—————————— \n";

We will call this goal until there is still a different solution and will display the found values.
Remember that the goal was parsed only once and is executed until PrologFetch returns
FALSE.

// execute goal

while (pProlog->PrologFetch()) {
// display a result
cout << "Stock ID: " << pProlog->PrologInteger(L"Id") << "\n";
cout << "Type: " << (charx*)pProlog->PrologString(L"Type") << "\n";

cout << "Manufacturer: " <<
(char*)pProlog->PrologString(L"Manufacturer") << "\n";

cout << "Film Label: " <<
(char*)pProlog->PrologString(L"Label") << "\n";

cout << Me—mmmmmmm—mmm o \n";

3
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Closing the Prolog session is simple. The EndProlog method causes to releases all resources
used by Engine component’s Prolog kernel but the Engine object is still not deleted.

// end prolog session
pProlog->EndProlog();
}

// catch possible error
catch (_com_error e) {
cout << "ERROR:\n" << e.ErrorMessage() << "\n"
<< "DESCRIPTION:\n" << (char*)e.Description() << "\n";

The lifetime of the Engine object ends with the end of this scope. Smart pointer that is out
of the scope automatically deletes the referenced object when the reference count reaches
zero. Also the COM services are unitialised by the function CoUninitialize().

// uninitialise COM services
CoUninitialize();

4.1.5 Registry vs. Engine Component

Engine Component server is self-registering file. To register the Engine Component in the
Registry run the server with parameter /RegServer:

PROLOGcom.exe /RegServer
To remove Engine Component from the Registry run the server with parameter /UnregServer:

PROLOGcom.exe /UnregServer

4.1.6 Distributing Engine Component applications

When you want to distribute an Engine Component application you must distribute not only
the server file but also several additional files. The table describes which files are needed.
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Reference

File category

File Names

Note

Engine Com- | PROLOGcom.exe The server file. You can register it with
ponent Server /RegServer and unregister with /Un-
file regServer parameters.

License Key file | key. You should distribute license key file

with a note that valid license will be
obtained after sending machine identi-
fication number. Component can not
be started without a valid license file.

Save State file

runtime.pst or any cus-
tom save state file

Includes  Prolog  database  and

environment.

System Package
files

com.cmp, events.cmp

The files contain data for COM and
Event Interfaces. Optional - files
are needed when your application uses
these interfaces.

Optional Package
files

bdd.cmp,  delay.cmp,
domain.cmp, linear.cmp

The files contain data for BDD and
Constraint Interfaces. Optional - files
are needed when your application uses
these interfaces.

GUI Resource file | GUIres.dll The file contains graphical resources. It
must be placed in the same directory as
the server file.

MFC DLL library | mfc42.dll The file contains MFC (Microsoft

Foundation Classes) implementation
used for GUI.

4.2 Engine Component Reference

This chapter contains reference of the IF/Prolog Engine Component. It includes methods
of the Engine Component. Each method reference includes description of the arguments,
description of the functionality, possible error messages and also a short example.
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Initialise IF /Prolog session

InitProlog ( PrologParameters )

The method InitProlog initialises IF /Prolog Engine component in the following sequence:

e Memory space is allocated for the Prolog database and for the Prolog stack. Size
definitions given in the argument PrologArguments are used.

e The internal data structures are initialised.

e Files are loaded or consulted if required in the argument PrologParameters.

If the method InitProlog is not successful then an error occurs (Engine component raises
an exception).

Arguments
PrologParameters String, prolog parameters usually passed as a command line ar-
guments
Hints

You must use the method InitProlog first if you want to use the IF/Prolog Engine
component to execute a Prolog program.

Example

This example shows a simple Visual Basic macro that executes simple IF/Prolog goal
and gets an instantiated variable.

Sub PrologMacro()

> Create instance of the IF/Prolog Engine component
Dim objPrologEngine As Object

Dim bFetchResult As Boolean

Set objPrologEngine = CreateObject("IFProlog.Engine.1")

> Initialise session of the IF/Prolog Engine component
objPrologEngine.InitProlog ("")

> Parse a goal
objPrologEngine.ParseProlog ("current_module(Module).")
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> Fetch the goal
bFetchResult = objPrologkngine.PrologFetch
If (bFetchResult) Then
MsgBox ("Succeded")
End If

> Show result
If objPrologEngine.PrologIsString("Module") Then
MsgBox ("Module is " + objPrologEngine.PrologString("Module"))
Else
MsgBox ("No variable ""Module""")
End If

> End session of the IF/Prolog Engine component
objPrologEngine.EndProlog

> Release IF/Prolog Engine component
Set objPrologEngine = Nothing

End Sub

See also

ParseProlog, PrologFetch, EndProlog
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Parse a goal string and store the information

ParseProlog ( Goal )

The method ParseProlog prepares the execution of a Prolog goal. The string Goal is parsed
in accordance with the Prolog syntax. Parsing ends at the first period which can not be part
of the term syntax. The characters after the . are not used.

If the string is not successfully parsed then an error occurs (Engine component raises an
exception).

Arguments

Goal String, prolog goal

Hints

The following steps can be followed after IF /Prolog has been initialised with InitProlog:

1. Call of ParseProlog in order to get a goal term. This goal becomes the current goal
and is ready for the execution.

2. One or more calls of PrologFetch execute the goal. The solution may be analysed
by methods ProloglsXXXX and PrologXXXX where XXXX can be String, Integer,
Float or ComObject.

3. The current goal is deactivated with call to InitProlog, EndProlog or PrologParse.

Example This example shows a simple Visual Basic macro that executes simple IF /Prolog
goal and gets an instantiated variable.

Sub PrologMacro()

> Create instance of the IF/Prolog Engine component
Dim objPrologEngine As Object

Dim bFetchResult As Boolean

Set objPrologEngine = CreateObject("IFProlog.Engine.1")

> Initialise session of the IF/Prolog Engine component
objPrologEngine.InitProlog ("")

> Parse a goal
objPrologEngine.ParseProlog ("current_module(Module).")

> Fetch the goal
bFetchResult = objPrologkngine.PrologFetch
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If (bFetchResult) Then
MsgBox ("Succeded")
End If

> Show result
If objPrologEngine.PrologIsString("Module") Then
MsgBox ("Module is " + objPrologEngine.PrologString("Module"))

Else
MsgBox ("No variable ""Module""")

End If

> End session of the IF/Prolog Engine component
objPrologEngine.EndProlog

> Release IF/Prolog Engine component
Set objPrologEngine = Nothing

End Sub

See also

InitProlog, PrologFetch, EndProlog
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Find solutions for a goal

Boolean PrologFetch ( )

The method PrologFetch searches for a solution for the last successfully parsed goal with
ParseProlog method. If a solution can be found, PrologFetch returns True. Otherwise it
returns False.

When a solution has been found, a subsequent call of PrologFetch will lead to the next
solution, e.g. backtracking takes place.

If an IF/Prolog exception is thrown during the goal execution then an error occurs (Engine
component raises an exception).

If no solution has been found or if an error did occur a subsequent call of PrologFetch will
restart the query and will therefore lead to the first solution again.

Hints

The following steps can be followed after IF /Prolog has been initialised with InitProlog:
1. Call of ParseProlog in order to get a goal term. This goal becomes the current goal
and is ready for the execution.

2. One or more calls of PrologFetch execute the goal. The solution may be analysed
by methods ProloglsXXXX and PrologXXXX where XXXX can be String, Integer,
Float or ComObject.

3. The current goal is deactivated with call to InitProlog, EndProlog or PrologParse.

Example This example shows a simple Visual Basic macro that executes simple IF /Prolog
goal and gets an instantiated variable.

Sub PrologMacro()

> Create instance of the IF/Prolog Engine component
Dim objPrologEngine As Object

Dim bFetchResult As Boolean

Set objPrologEngine = CreateObject("IFProlog.Engine.1")

> Initialise session of the IF/Prolog Engine component
objPrologEngine.InitProlog ("")

> Parse a goal
objPrologEngine.ParseProlog ("current_module(Module).")

> Fetch the goal
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bFetchResult = objPrologkngine.PrologFetch
If (bFetchResult) Then

MsgBox ("Succeded")
End If

> Show result
If objPrologEngine.PrologIsString("Module") Then
MsgBox ("Module is " + objPrologEngine.PrologString("Module"))
Else
MsgBox ("No variable ""Module""")
End If

> End session of the IF/Prolog Engine component
objPrologEngine.EndProlog

> Release IF/Prolog Engine component
Set objPrologEngine = Nothing

End Sub

See also

InitProlog, ParseProlog, EndProlog
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End IF /Prolog session

EndProlog ( )

The method EndProlog releases the memory space used by IF/Prolog Engine component
for TF /Prolog structures. It also ends IF/Prolog session.

Hints

If, after calling EndProlog, a further goal needs to be executed, IF /Prolog session must
be initialised again with InitProlog and the goal must be parsed with ParseProlog.

Example

This example shows a simple Visual Basic macro that executes simple IF/Prolog goal
and gets an instantiated variable.

Sub PrologMacro()

> Create instance of the IF/Prolog Engine component
Dim objPrologEngine As Object

Dim bFetchResult As Boolean

Set objPrologEngine = CreateObject("IFProlog.Engine.1")

> Initialise session of the IF/Prolog Engine component
objPrologEngine.InitProlog ("")

> Parse a goal
objPrologEngine.ParseProlog ("current_module(Module).")

> Fetch the goal
bFetchResult = objPrologkngine.PrologFetch
If (bFetchResult) Then
MsgBox ("Succeded")
End If

> Show result
If objPrologEngine.PrologIsString("Module") Then
MsgBox ("Module is " + objPrologEngine.PrologString("Module"))
Else
MsgBox ("No variable ""Module""")
End If
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> End session of the IF/Prolog Engine component
objPrologEngine.EndProlog

> Release IF/Prolog Engine component
Set objPrologEngine = Nothing

End Sub

See also

InitProlog , ParseProlog
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Print string

Print ( Text )

The method Print writes a string to the Engine Component’s console window without Prolog
to be initialised with InitProlog.

Arguments

Text String, text to print

Hints

When you need to write a text into the Engine Component’s console window and Prolog
is not (or can not be) initialised use the method Print.

See also

InitProlog , EndProlog
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Check variable for atom

Boolean ProloglsString ( VarName )

The method ProloglsString checks, if the current Prolog goal contains a Prolog variable with
the name VarName and if this variable is bound to a Prolog atom.

If such a variable is found, the function returns True value. Otherwise it returns False.

Arguments

VarName String, name of a Prolog variable to check

Hints

If you want to get an atom that is bound to a Prolog variable, check this variable first
with the ProloglsString method and the get the atom with the PrologString method.

Example

This example shows a simple Visual Basic macro that executes simple IF /Prolog goal
and gets an instantiated variable.

Sub PrologMacro()

> Create instance of the IF/Prolog Engine component
Dim objPrologEngine As Object

Dim bFetchResult As Boolean

Set objPrologEngine = CreateObject("IFProlog.Engine.1")

> Initialise session of the IF/Prolog Engine component
objPrologEngine.InitProlog ("")

> Parse a goal
objPrologEngine.ParseProlog ("current_module(Module).")

> Fetch the goal
bFetchResult = objPrologEngine.PrologFetch
If (bFetchResult) Then
MsgBox ("Succeded")
End If

?> Show result
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If objPrologEngine.PrologIsString("Module") Then

MsgBox ("Module is " + objPrologEngine.PrologString("Module"))
Else

MsgBox ("No variable ""Module""")
End If

> End session of the IF/Prolog Engine component
objPrologEngine.EndProlog

’ Release IF/Prolog Engine component
Set objPrologEngine = Nothing

End Sub

See also

PrologString
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Get string from variable

String PrologString ( VarName )

The method PrologString checks, if the current Prolog goal contains a Prolog variable with
the name VarName and if this variable is bound to a Prolog atom.

If such a variable is found, the function returns the atom string. Otherwise an error occurs
(Engine component raises an exception).

Arguments

VarName String, name of a Prolog variable to check

Hints

If you want to get an atom that is bound to a Prolog variable, check this variable first
with the ProloglsString method and the get the atom with the PrologString method.

Example

This example shows a simple Visual Basic macro that executes simple IF/Prolog goal
and gets an instantiated variable.

Sub PrologMacro()

> Create instance of the IF/Prolog Engine component
Dim objPrologEngine As Object

Dim bFetchResult As Boolean

Set objPrologEngine = CreateObject("IFProlog.Engine.1")

> Initialise session of the IF/Prolog Engine component
objPrologEngine.InitProlog ("")

> Parse a goal
objPrologEngine.ParseProlog ("current_module(Module).")

> Fetch the goal
bFetchResult = objPrologkngine.PrologFetch
If (bFetchResult) Then
MsgBox ("Succeded")
End If
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> Show result
If objPrologEngine.PrologIsString("Module") Then
MsgBox ("Module is " + objPrologEngine.PrologString("Module"))

Else
MsgBox ("No variable ""Module""")
End If

> End session of the IF/Prolog Engine component
objPrologkngine.EndProlog

> Release IF/Prolog Engine component
Set objPrologEngine = Nothing

End Sub

See also

ProloglsString
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Check variable for integer

Long ProloglsInteger ( VarName )

The method PrologIsInteger checks, if the current Prolog goal contains a Prolog variable
with the name VarName and if this variable is bound to an integer.

If such a variable is found, the function returns True value. Otherwise it returns False.

Arguments

VarName String, name of a Prolog variable to check

Hints

If you want to get an integer that is bound to a Prolog variable, check this variable
first with the ProloglsIinteger method and the get the integer with the PrologInteger
method.

Example

This example shows a simple Visual Basic macro that executes simple IF/Prolog goal
and gets an instantiated variable.

Sub PrologMacro()

> Create instance of the IF/Prolog Engine component
Dim objPrologEngine As Object

Dim bFetchResult As Boolean

Set objPrologEngine = CreateObject("IFProlog.Engine.1")

> Initialise session of the IF/Prolog Engine component
objPrologEngine.InitProlog ("")

> Parse a goal
objPrologEngine.ParseProlog ("X is 1 + 1.")

> Fetch the goal
bFetchResult = objPrologkngine.PrologFetch
If (bFetchResult) Then
MsgBox ("Succeded")
End If
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> Show result
If objPrologEngine.PrologIsInteger("X") Then
MsgBox ("Integer is " + objPrologEngine.PrologInteger("X"))

Else
MSgBOX (IINO variable unxnnu)
End If

> End session of the IF/Prolog Engine component
objPrologkngine.EndProlog

> Release IF/Prolog Engine component
Set objPrologEngine = Nothing

End Sub

See also

PrologInteger
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Get integer from variable

Long PrologInteger ( VarName )

The method PrologInteger checks, if the current Prolog goal contains a Prolog variable
with the name VarName and if this variable is bound to an integer.

If such a variable is found, the function returns the integer. Otherwise an error occurs
(Engine component raises an exception).

Arguments

VarName String, name of a Prolog variable to check

Hints

If you want to get an integer that is bound to a Prolog variable, check this variable first
with the ProloglsInteger method and the get the atom with the PrologInteger method.

Example

This example shows a simple Visual Basic macro that executes simple IF/Prolog goal
and gets an instantiated variable.

Sub PrologMacro()

> Create instance of the IF/Prolog Engine component
Dim objPrologEngine As Object

Dim bFetchResult As Boolean

Set objPrologEngine = CreateObject("IFProlog.Engine.1")

> Initialise session of the IF/Prolog Engine component
objPrologEngine.InitProlog ("")

> Parse a goal
objPrologEngine.ParseProlog ("X is 1 + 1.")

> Fetch the goal
bFetchResult = objPrologkngine.PrologFetch
If (bFetchResult) Then
MsgBox ("Succeded")
End If
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> Show result
If objPrologEngine.PrologIsInteger("X") Then
MsgBox ("Integer is " + objPrologEngine.PrologInteger("X"))

Else
MSgBOX (IINO variable unxnnu)
End If

> End session of the IF/Prolog Engine component
objPrologkngine.EndProlog

> Release IF/Prolog Engine component
Set objPrologEngine = Nothing

End Sub

See also

ProloglsInteger
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Check variable for floating point number

Long ProloglsFloat ( VarName )

The method PrologIsFloat checks, if the current Prolog goal contains a Prolog variable
with the name VarName and if this variable is bound to a floating point number.

If such a variable is found, the function returns True value. Otherwise it returns False.

Arguments

VarName String, name of a Prolog variable to check

Hints

If you want to get a floating point number that is bound to a Prolog variable, check
this variable first with the ProloglsFloat method and the get the floating point number
with the PrologFloat method.

Example

This example shows a simple Visual Basic macro that executes simple IF/Prolog goal
and gets an instantiated variable.

Sub PrologMacro()

> Create instance of the IF/Prolog Engine component
Dim objPrologEngine As Object

Dim bFetchResult As Boolean

Set objPrologEngine = CreateObject("IFProlog.Engine.1")

> Initialise session of the IF/Prolog Engine component
objPrologEngine.InitProlog ("")

> Parse a goal
objPrologEngine.ParseProlog ("X is 1.1 + 2.34 .")

> Fetch the goal
bFetchResult = objPrologkngine.PrologFetch
If (bFetchResult) Then
MsgBox ("Succeded")
End If
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> Show result
If objPrologEngine.PrologIsFloat("X") Then
MsgBox ("Floating point number is " + objPrologEngine.PrologFloat("X"))

Else
MSgBOX (IINO variable ||||Xnnu)
End If

> End session of the IF/Prolog Engine component
objPrologkngine.EndProlog

> Release IF/Prolog Engine component
Set objPrologEngine = Nothing

End Sub

See also

PrologFloat
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Get floating point number from variable

Long PrologFloat ( VarName )

The method PrologFloat checks, if the current Prolog goal contains a Prolog variable with
the name VarName and if this variable is bound to a floating point number.

If such a variable is found, the function returns the floating point number. Otherwise an
error occurs (Engine component raises an exception).

Arguments

VarName String, name of a Prolog variable to check

Hints

If you want to get a floating point number that is bound to a Prolog variable, check
this variable first with the ProloglsFloat method and the get the floating point number
with the PrologFloat method.

Example

This example shows a simple Visual Basic macro that executes simple IF/Prolog goal
and gets an instantiated variable.

Sub PrologMacro()

> Create instance of the IF/Prolog Engine component
Dim objPrologkngine As Object

Dim bFetchResult As Boolean

Set objPrologEngine = CreateObject("IFProlog.Engine.1")

> Initialise session of the IF/Prolog Engine component
objPrologEngine.InitProlog ("")

> Parse a goal
objPrologEngine.ParseProlog ("X is 1.1 + 2.34 .")

> Fetch the goal
bFetchResult = objPrologkngine.PrologFetch
If (bFetchResult) Then
MsgBox ("Succeded")
End If
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> Show result
If objPrologEngine.PrologIsFloat("X") Then
MsgBox ("Floating point number is " + objPrologEngine.PrologFloat("X"))

Else
MSgBOX (IINO variable unxnnu)

End If

> End session of the IF/Prolog Engine component
objPrologkngine.EndProlog

> Release IF/Prolog Engine component
Set objPrologEngine = Nothing

End Sub

See also

ProloglsFloat
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Check variable for COM object

Long ProloglsComObject ( VarName )

The method ProloglsComObject checks, if the current Prolog goal contains a Prolog variable
with the name VarName and if this variable is bound to a COM object.

If such a variable is found, the function returns True value. Otherwise it returns False.

Arguments

VarName String, name of a Prolog variable to check

Hints

If you want to get a COM object that is bound to a Prolog variable, check this variable
first with the ProloglsComObject method and the get a reference to the COM object
with the PrologComObject method.

See also

PrologComObject
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Get COM object reference from variable

Object PrologComObject ( VarName )

The method PrologComObject checks, if the current Prolog goal contains a Prolog variable
with the name VarName and if this variable is bound to a COM object.

If such a variable is found, the function returns the COM object reference. Else an error
occurs (Engine component raises an exception).

Arguments

VarName String, name of a Prolog variable to check

Hints

If you want to get a COM object that is bound to a Prolog variable, check this variable
first with the ProloglsComObject method and the get a reference to the COM object
with the PrologComObject method.

See also

ProloglsComObject
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