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OPC(OLE for Process Control) Page 28
-2
Cache Active Active
Cache Active Inactive << >
Cache Inactive > ce i
Device =< ><
=< =< >
Cache Active >
E_FAIL
Cache Inactive < E_FAIL
Device  |Active ><
E_FAIL
Device Inactive >< E_FAIL
subscription > Active Active
< Active Inactive
=< Inactive ><
>
DA IOPCDataCallback OnDataChange
OnReadComplete
Data Access
DA VARIANT DA
DA DA
DA

DA




OPC(OLE for Process Control) Page 29

DA
Active
DA
(IOPCSynclO::Write)
DA
DA
DA

(IOPCAsynclO2:Write)
DA
DA DA
DA

DA
DA I0OPCDataCallback::OnWriteComplete

DA DA

IConnectionPointContainer / IOPCDataCallback

DA



OPC(OLE for Process Control) Page 30

DA

DA DA

OPC

Microsoft System Journal 1996 May “Introducing Distributed COM and the New OLE
Features in Windows NT 4.0” ( 1996 6 )



OPC(OLE for Process Control)

Page 31
OPC
OPC OPC OPC
OPC
“OPC
” OPC OPC-F
OPC OPC “ OPC
OPC OPC OPC-J OPC-J
OPC
OPC OPC-J
OPC
OPC ”OPC
» 6
-1 OPC
OLE/COM OLE
OLE
OLE
OPC OPC

OPC-J



OPC(OLE for Process Control) Page 32

OPC C/C++ Visual
Basic
OPC OPC-F automation
wrapper dll
OPC OPC
In-Proc Server Local/Remote Server(In-Proc Handler
Local/Remote Server(In-Proc Handler

It ”

In-Proc Server

(1)DLL
OPC-F

@

Local/Remote Server(In-Proc Handler )
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OPC Windows NT4.0
Windows
NT4.0 DCOM
Windows NT 4.0 Servce Pack2
- - - Microsoft Visual C++ 5.0
OPC Microsoft Visual C++5.0
Microsoft Visual C++5.0
OPC-F
OPC Microsoft Visual C++
Microsoft Visual C++4.1
OPC-F
OPC
OPC OPC
OPC
OPC
OPC

OPC OPC OPC
OPC OPC

C C++

OPC OPC
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OPC OPC Windows
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DCOM
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OPC OPC Microsoft Visual
C++5.0 Microsoft Visual C++5.0
OPC-F
OPC Microsoft Visual C++

Microsoft Visual
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OPC Windows 95 Windows
NT 4.0
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Applications
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OPC
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OCX ActiveX
OPC OPC
OPC
OPC
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@
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Visual Basic Visual C++
RDB
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OPC OLE
OLE OLE
OLE
OLE OLE
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UpdateRate - UpdateRate
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1
-2
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Description

(Read-only) The unique identifier for this item.

Syntax

Example

ItemID As String
Dim AnOPCltem as OPCltem

Set OPCltem = GetOPCltem(SomeltemServerHandle)

VB Syntax Example (getting the property):
Dim CurrentValue As String

Dim SomeValue As String

CurrentValue = AnOPCltem.ltemID

OLE
OLE

-1 OPC

ActiveX
(0Ccx) OLE

OLE
In-Proc Server OLE

MMI
PC DCS PC
OLE
| oLE |
OLE UDT I

N
i

PLC,DCS,PID I

|

-3 OPC
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OLE

ActiveX
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OPC
OLE

ActiveX

ActiveBar

GUI

PerfectGrid

GUI

ChartBuilder

ChartFX

VS-VIEW

ImageGear/ActiveX

WIinRT-VB

ComponentWorks

DbComplete

VBMan ActiveX Control for RS232C

RS232C

FA-Engine

OLE

ActiveX

ActiveX

Vetaiarm AR TS

BP

OLE

COoM

DCOM

ActiveX

Internet Explorer

-4 ActiveX

COM
> LActiveX

COM
ActiveX

)

()]




OPC(OLE for Process Control) Page 40
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OPC
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oPC « «
OPC
OPC
OPC COM
“OPC DLL” COM
“OPC DLL”
OPC Data Access Ver2.
OPC-F
“OPC DLL”
VisualBasic,VBA

C++
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DA
OLE “DA
DA OLE
C++,VBA / )
DA

DA
OPCGroups
OPCltems

DA

OPCBrowser DA
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DLL”
(VB /6
DA OPCServer DA
OPCGroup OPC DA
OPCltem

OPCGroups DA

OPCServer

-1 DA
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OPCServer
OPC

OPC

OPCBrowser

OPCGroup

DABro ser
DA

DA
DA

OPCGroups
OPC

OPC

OPC

OPCGroup
OPC

OPC

OPCltem
DA

DA

DA

OPCltem
DA

DA
DA

DA

DA

DA

“connect”

DA
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StartTime DA (UTC)
CurrentTime DA (UTC)
LastUpdateTime DA (UTC)
MajorVersion DA
MinorVersion DA
BuildNumber DA
VendorInfo DA
ServerState DA OPCServerStatus
LocalelD RIW ID
BandWidth
GeStaus

OPCGroups DA DA
PublicGroupName
ServerName
ServerNode
ClientName RIW

R/W
GetOPCServers DA ProglD
Connect DA Data Access
Disconnect DA
CreateBrowser DA
GetErrorString ID
QueryAvailableLocalel ID
Ds
QueryAvailableProper | D
ties ID
GetltemProperties ID ID
LookUpltemIDs ID ID

ServerShutDown

DA
DA

CreateBrowser
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Organization DA
Filter R/W ShowBranches ShowlLeafs

DataType R/W ShowlLeafs
AccessRights R/W ShowlLeafs
CurrentPosition
Count

RIW

Item

ShowBranches

ShowlL eafs
MoveUp
MoveToRoot
MoveDown
MoveTo
GetltemID ID
GetAccessPath ID

DA Groups
DA DA
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DA
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Parent DA

DefaultGrouplsActive R/W Groups.Add OPCGroups

DefaultGroupUpdateR | R/W Groups.Add OPCGroups

ate UpDateRate

DefaultGroupDeadB R/W  Groups.Add OPCGroups

d DeadBand

DefaultGroupLacalelD | R/W Groups.Add OPCGroups
LocalelD

DefaultGroupTimeBias | R/W Groups.Add OPCGroups
TimeBias

Count

RIW
Item OPCGroups ItemSpecifier(
) OPC

Add DA

GetOPCGroup ItemSpe DA

Remove ItemSpe DA

RemoveAll DA DA

ConnectPublicGroup

RemovePublicGroup Group

AllGroupsDataChange

DA
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Parent
Name (R/W)
IsPublic Public True
IsActive R/W InActive
IsSubscribed (R/W)
ClientHandle (RIW)
ServerHandle
LocalelD (RIW) ID
TimeBias (RIW)
DeadBand (RIW) 0-100
UpdateRate (R/W)
OPCltems OPClem
R/W
SyncRead
Cache Device
SyncWrite
Device
AsyncRead
ASyncReadComplete
AsyncWrite ID
AsyncWriteComplete
AsyncRefresh
AsyncRefreshComplete
AsyncCancel
ASyncCancelComplete
DataChange
UpDateRate
AsyncRefreshComplete | AsyncRefresh
AsyncWriteComplete AsyncWrite
AsyncCancelComplete | AsyncCancel
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DA Items

DA DA

Defalt

Parent DA

DefaultRequestedData | R/W
Type VT_Empty cannonical data

DefaltAccessPath R/W Add

DefaultlsActive R/W Add True
Count

R/W

Item ItemS ecifier OPCltems DA
GetOPCltem Add DA
Addltem DA

DA

Remove DA
Validate Add DA
SetActive DA

SetClientHandles

SetDataTypes




OPC(OLE for Process Control) Page 48

DA
DA

Parent DA

ClientHandle R/W DA
DA

ServerHandle
DA

AccessPath
AccessRight
ItemID
IsActive R/W True

RequestedDataType RIW
Value
Quality
TimeStamp
CanonicalDataType
EUType Engineering Unit EU
EUInfo Engineering Unit
RIW

Read
Write
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DA
- - DA
IOPCxxx OPC
IXxx OLE (IPersistFile,IDataObject )
1Unknown
IOPCCommon
IOPCProperties O—
IOPCServer O—
[1OPCServerPublicGroups] Standard
[IOPCBrowseServerAddressSpace t OPC Server
[1PersistFild] O— Object
IConnectionPointContainer O—x /
- DA
IUnknown
I0PCltemMgt
|I0OPCGroupStateMgt
[IOPCPublicGroupStateMgt] Standard
IOPCSynclO OPC Group
IOPCASynclO2 Object

IConnectionPointContainer
[IOPCAsynclO]old
[IDataObject]old

DA
DA

12777179

(1

Page 49
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e DA

e DA

DA DA

DA
DA 3 DA
OLE
OLE
. - (IOPCServer::CreateGroupEnumerator)
. - (IOPCltemMgt::CreateEnumerator)

(IOPCBrowseServerAddressSpace::BrowseOPCltemIDs)

. - (IOPCBrowseServerAddressSpace::BrowseAccessPaths)
DA
DA DA
IOPCServer
DA
AddGroup DA
GetErrorString DA
GetGroupByName DA
GetPublicGroupByName
GetStatus DA
RemoveGroup

CreateGroupEnumerator | DA

IOPCServerPublicGroups ( )

GetPublicGroupByNam | DA
e
RemovePublicGroup

IOPCBrowseServerAddressSpace ( )
DA ID

®OLE
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QueryOrganization
ChangeBrowsePosition 'Up’ ‘Down’
BrowseOPCltemIDs ID (IEnumString)
ChangeBrowsePosition

GetltemID ID
BrowseAccessPaths (AccessPaths)

IPersistFile ( )
DA

IsDirty
Load DA
Save

SaveComplete d
GetCurFile DA

IOPCltemProperties (new?)

DA ID
|0OPCBrowseServerAddressSpace EnumltemAttributes
ItemID
DA ItemID

Hi,Lo. ID DA

QueryAvailableProperti ItemID ID

es

GetltemProperties ItemID ID

LookupltemIDs ItemID ID

ITEMID

IConnectionPointContainer new
IDAShutdown connection point

‘new  ver2.0
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EnumConnectionPoints

DA

connection

FindConnectionPoint

DA

connection points

I[OPCCommon new®

LocalelD
OPC AlarmandEvent

SetLoaclelD LocalelD

GetLocalelD LocalelD

QueryAvailableLocalelD LocalelD

S

GetErrorString

SetClientName

DA
DA DA

IOPCGroupStateMgt

GetState

SetState

SetName

CloneGroup

IOPCPublicGroupStateMgt (

GetState

MoveToPublic

IOPCSyncIO
DA DA

New Ver2.0
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Read

Write

IOPCAsynclO old®
DA DA

Read

Write

Refresh

Cancel DA

IOPCltemMgt

Addltems

Validateltems

Removeltems

Addltems

SetActiveState

active/inactive

SetClientHandles

SetDatatypes

CreateEnumerator

IEnumOPClItemAttributes

Next

Skip

Reset

Clone

IDataObject old
IDataObject DA

Sold  Verl.0
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DAdvise DA DA
DUnadvise DA DA
IOPCASynclO2 new
IOPCAsync
IConnectionPoint
Read DA
Write DA
Refresh DA
Cancel DA
SetEnable OnDataChange TRUE
/False DA
Refresh
GetEnable TRUE/FALSE
IConnectionPointContainer new
callback
ver2.0

EnumConnectionPoints | DA

ConnectionPoint

FindConnectionPoint DA ConnectionPoint
DA
IAdviseSink old
OnDataChange
OnDataChange DA
DA

IOPCDataCallBack
ver ConnectionPoint

new
|0PCDataCallBack
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ver2.0

OnDataChange DA
DA
OnReadComplete DA AsynclO2 Read
DA
OnWriteComplete DA AsynclO2 Write
DA
OnCancelComplete DA AsynclO2 Cancel
DA
IOPCShutdown new
10PCShutdwon
ShutdownRequest shutdown
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DataAccess Ver

Ver

Page 56

Ver z
IDataObject( ) lAdviseSink Ver2.0
IConnectionPoint
/
Verl.0 IDataObject IAdviseSink old
::Dadvise ::0OnDataChange
::Dunadvise
Ver2.0 (On Server and Group) |0PCDataCallback new
IConnectionPointContainer ::OnDataChange
::FindConnectionPoint ::OnReadComplete
::EnumConnectionPoints ::OnWriteComplete
::0nCancelComplete
DA
Ver IOPCAsynclO SetEnable GetEnable
OnDataChange
Verl.0 IOPCAsync Read,Write,Cancel Refresh
Ver2.0 IOPCAsynclO2 Read,Write Cancel2,Refresh2 SetEnable GetEnable
DA DA

CallBack::OnDataChange

Quality
Quality

" OPC DataAccess Specification Ver

DA Ver
SetState subscription
Subscription UpDateRate
Ver callback True
Qualty callback
False
verl.0

IAdviseSink

Ver A Ver
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Ver
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IOPCProperties
::QueryAvailableProperties
::GetlytemProperties
::LookupltemIDs

tag

ItemID
DataTyte PropertylD

PropertylDSet
DA

IOPCCommon
::SetLocalelD
::GetLocalelD
::QueryAvailableLocalelDs
::GetErrorString
::SetClientName

LocalelD

OPC
A&E

BrowseServerAdddressSpace::Cha
ngeBrowsePosition

BrowsingDirection OPC_BROWSE_TO

Ver
UP/DOWN

Shutdown
IOPCShutdown::
ShutdownRequest

IConnenctionPointContainer

DA

shutdown

IEnumUnkown

I0PCServer::CreateGroupEnumrator

Verl.0 Ver2.0
Verl.0 Ver2.0 DA

Ver

Verl.0

Verl.0

Data Access Server

Required Interfaces

1.0 2.0

OPCServer

lunknown

Required Required

I0PCServer

Required Required

10PCCommon

N/A Required

IConnectionPointContainer N/A Required

I0PCltemProperties

N/A Required

I0PCServerPublicGroups Optional Optional

I0PCBrowseServerAddressSpace Optional Optional
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OPCGroup

lunknown Required Required
10PCltemMgt Required Required
IOPCGroupStateMgt Required Required
IOPCPublicGroupStateMgt Optional Optional
I0PCSynclO Required Required
IOPCAsynclO2 N/A Required
IconnectionPointContainer N/A Required
IOPCAsynclO Required N/A
IdataObject Required N/A
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Verl.0

Ver2.0

Verl.0A

Ver2.0

VisualBasic ver4

VisualBasic ver

VBA VBA
DLL
Ver2.0
10PCxxxDisp
OPCGroups,OPCltems
OPCBrower DA
VB

ver
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Verl. Ver2.0
I0PCSynclO::Read
Source Enable Group Item
Callbacks Active Active
State State
o
>
Cache NA Active Active o
Cache NA Active InActive =<
OUT_OF_SERVICE
Cache NA InActive NA >
OUT_OF_SERVICE
Device NA NA NA o
AsynclO2::SetEnable DisEnable Ver2.0
IOPCAsynclO2
IOPCAsynclO2::Read
Source Enable Group Item
Callbacks Active Active
State State
NA NA NA NA o

DEVICE
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IOPCAsynclO2::Refresh2

Source Enable Group Item
Callbacks Active Active
State State

Cache NA Active Active o

Cache NA Active InActive >

Cache NA InActive NA >
E_FAIl

Device NA Active Active o
DEVICE

Device NA Active InActive ><

Device NA InActive NA >

IOPCDataCallback

Subscription via IOPCDataCallback::OnDataChange

Source Enable Group Item
Callbacks Active Active
State State
NA TRUE Active Active o
DEVICE
TRUE Active InActive >
TRUE InActive NA >
NA FALSE Active Active ><
DEVICE
NA FALSE Active InActive ><
NA FALSE InActive NA >
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verl.0
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IOPCAsynclO::Read
(through the ladviseSink::OnDataChange method)

Source Enable Group Item
Callbacks Active Active
State State
Cache NA Active Active o
Cache NA Active InActive >
out_of service
Cache NA InActive NA >
Device NA NA NA o
DEVICE
Verl.0
IOPCAsynclO::Refresh
Source Enable Group Item
Callbacks Active Active
State State
Cache NA Active Active o
Cache NA Active InActive ><
Cache NA InActive NA >
E_FAIL
Device NA Active Active o
DEVICE
Device NA Active InActive ><
Device NA InActive NA >
E_FAIL
IDataObject (old)

Subscription via

(IDataObject::DAdvise) & (IAdviseSink::OnDataChange)

Enable Group Item
Source Callbacks Active Active
State State
NA NA Active Active o
DEVICE
NA NA Active InActive <
NA NA InActive NA >
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OPC

OPC

OPCData Access

OPCShutdown

1Unkown

IOPCCommon

““7.14

OPC

Historical Data Access

OPC
OPC DataAccess

and Events
”OPC Common”
OPC
wrapper OPC OPC
OPC
and Events Server Histrical Data Access
I0PCShutdown
OPC
OPC 10PCShutdown
IConnectionPoint
OPC
Data Access Verl.0
OPC DataAccess Alarm Events
OPC
OPC
OPC
opc_cat.c
CATID GUID
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"OPC Data Access Servers Version 1.0"
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CATID_OPCDAServer10 = {63D5F430-CFE4-11d1-B2C8-0060083BA1FB}

"OPC Data Access Servers Version 2.0"

CATID_OPCDAServer20 = {63D5F432-CFE4-11d1-B2C8-0060083BA1FB}

OPC

OPC
OPC OPC Server
Browser OPCENUM.EXE OPCCommon_ps.dll
OPCENUM.EXE OPC
OPC OPC OPCENUM.EXE
IOPCServerList
OPC
IOPCServerList
IOPCServerList

::EnumClassesofCategory

::GetClassDetails

::CLSIDFromProgID
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OPC OPC
OLE/COM OLE/COM
OPC
OLE/COM
[ ]
COoM COM
COM
CH+ CH+ CoM 11
OPC OPC

http://www.microsoft.com/oledev/oleauto/ole2soln.htm

® COM
CcOM C++ CoCreatelnstance CoGetClassObject API Visual Basic
CreateObject GetObject  API
HTML
<OBJECT>
OLE KBase Q104139 Microsoft Systems Journal 1996 May,

Introducing Distributed COM and the New OLE Features in Windows NT 4.0

DLL EXE

Component Object Model(COM) Specification 0.9 Chapter 6, 6.2 Implementing the
Class Factory, 6.3 Exposing the Class Factory

http://www.microsoft.com/oledev/oleauto/collect.htm (MFC), OLE KBase Q107546
OPC  OPCGroup
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°
VTABLE
Inside OLE 2"
Edition, Chapter 14 Five Variations on the Theme of Implementing a Simple Automation
Object
Visual Basic Visual Basic Programmer’s Guide, Chapter 9 Programming Other
Applications’ Objects Visual C++ Microsoft Systems Journal 1995 June OLE Q&A,
MSDN Technical Articles/Windows ArticlessOLE Articless=Component Object Model,
MFC/COM Obijects 7: Creating and Using COM Objects with OLE Automation Interfaces
°
OLE
VTABLE
EXE
DLL
Component Object Model(COM) Specification 0.9 Chapter 7 Interface Remoting
http://www.microsoft.com/msdn/sdk/platforms/doc/activex/src/custintf_2.htm
ActiveX SDK http://www.microsoft.com/msdn/library/mfccom.htm Tom’s Handy
Dandy MFC/COM/MIDL Recipe Book for Creating Custom Interfaces
® Dual
Dual
Microsoft Systems Journal 1995 Volume 10 December 12 OLE Q&A, Visual
C++ MFC Technical Notes TN065 (MFC) OPC
Dual
® In-Proc Handler(in-process )
in-process DLL
b 7z in-process
DLL COM
DLL http://www.microsoft.com/intdev/sdk/
DLLSERVE-Lesson 7
°
OLE IAdviseSink
OPC Inside OLE 2™ Edition, Chapter

10 Uniform Data Transfer and Notifications
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)
COM/DCOM
DLL
ColnitializeEx()
OLE KBase Q150777
OPC

http://www.microsoft.com/intdev/sdk/ FRESERVE-Lesson 17
)
v' OLEView COM

v DCOMCNFG DCOM
NT4.0 GUI

HookOLE OLE COM
ROTView Running Object Table COM
NuMega BoundsChecker 4.2

SRR

EXE
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A

¢ ActiveX
ActiveX

ActiveX

@ Application Programming Interface (API)
0os
API 0os OS API
API

@ ATL (Active Template Library)
ATL MS VC++5.0 C++
COM (Component Object Model)

ATL COM
IUnknown IClassFactory IClassFactory?2 IDispatch
COM
ActiveX

ATL

C
& CLSID

CLSID 1

DLL
¢ COM (Component Object Model)
ActiveX OLE
DCOM

¢ COM+ (Component Object Model +)

DCOM Version 2.0

D
4 DCOM (Distributed COM COM)

COM

Windows NT 4.0 COM
@ DDE (Dynamic Data Exchange)

Windows (Windows3.0) OLE

4 Dynamic Link Library (DLL)

Page 68

DDE
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Windows Windows

.EXE

Windows

& DCS
Distributed Control System

E
4 Embedded Object

OLE

& EXE Server
EXE

In-Proc Server / Local Server / Remote Server

F

€ FILETIME
FILETIME 64
100

G

€ GUID (Globally Unique Identifier)
OLE

OLE2 SDK

@ |Dispatch
OLE

@ In-Proc Server
OCX

OCX

EXE Server / Local Server / Remote Server
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KERNEL USER GDI

1 .DLL
EXE OLE
1601 1
ID
ID
GUID
DLL OLE
OLE
DLL

1
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@ Interface Definition Language (IDL)

IDL COM
locale ID IDL
L
¢ LCID
LCID argument
@ Linked Object
OLE

@ Local Server

Local Server
Local Server
In-Proc Server
EXE Server / In-Proc Server / Remote Server
M
€ MES
Manufacturing Execution System
€ Microsoft Foundation Classes (MFC)
Windows Windows 95 Windows NT
C++
4 MIDL 3.0
IDL
MIDL  OpenGroup DCE RPC
ODL MKTYPLIB
(e}
4 OCX(OLE Custom Control)
0oCX
DB
OLE
ocxX « »
OCX In-Proc Server
@ OLE (Object Linking & Embedding)

COM

OLE OLE
ActiveX
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OLE

C++
Visual C++

MIDL3.0

OCX

OLE
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& OLE
GUI

Basic
OLE

4 OPC-F (OPC Foundation)

p

¢ PLC
Programmable Logic Controller

4 ProglD
ProgID
Visual Basic

@ Proxy
Proxy

RPC

R

4 Remote Procedure Call (RPC)
RPC
IDL

€ Remote Server
Remote Server
OLE

S
€ SCADA

Supervisory Control and Data Acquisition
@ Software Development Kit (SDK)

Windows
0s

& Stub
RPC
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ActiveX
Visual
OLE

CLSID

CLSID ProgIlD

Proxy
DCOM
EXE Server /In-Proc Server/Local Server
SDK
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T
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@ TCP/IP (Transmission Control Protocol / Internet Protocol)

ARPANET

U
€ URL (Uniform Resource Locator)

http  ftp URL

4 UNICODE
UNICODE

¢ UTC
Windows
UTC

€ UDT(Uniform Data Transfer)
UDT DDE

\Y%
€ Variant
OLE
@ Visual Basic(VB)

@ Visual Basic for Applications(VBA)

¢ Visual C++

& VTABLE
COM
COM

ARPANET

UNICODE

uTC

Visual Basic

Visual Basic VBA
Visual Basic

VTABLE C++

Java
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OLE

OLE

OLE2.0

Www
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WWw TCP/IP
150 1

API
COM

OLE



OPC(OLE for Process Control)

(0s)

*
OLE2
OLE2
*
« )
L 2 Thread
OS
*
COM
COM
*
MIDL OLE
*
EXE OPC
DLL
*

OLE2

OLE

OLE
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OLE

OLE

(O]

tlb

EXE
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L 4 Marshaling
CPU

receiving object

*
Windows NT ~ Windows 95

L 4
Enumerator
OPC1.0
ftp://zilker.net/pub/opc/OPCFinal.zip
OPC ( OPC )

http://www.asia.microsoft.com/japan/partners/industry/opchome.htm
OPC-F
http://www.opcfoundation.org/
OPC ( )
http://www.intellution.co.jp/internet_opc_foundation/

OPC

1996 6
OPC
1996 9

32 OPC
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(o

lenumxxx
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1996 11
OPC

Open Network 1996 12

OLE
1996 11
OPC FIX
1996 11
FA/PA OPC
1997 1

“OLE for Process Control "

1997 1
DCS

1997 1
RELAY! ESSAY OPC(OLE for Process Control)

1997 9
“OPC ”

1998 8
“OPC ”

(OLE/COM/ActiveX )

Inside OLE, second edition (1995)
OLE 1200 OLE
1995 DCOM ActiveX

Understanding ActiveX and OLE (1996) Microsoft Press, $22.95 ISBN 1572312165
"A guide for developers & managers" 320
(DCOM ActiveX

OLE2 Programmer's Reference(1994)

OLE Automation Programmer's Reference(1996)

DCOM (1998)
coM DCOM
: : E. ISBN:4881356038

DCOM (1997)
: ISBN:4274062163
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Inside COM (1997)
: ISBN:4756121764

MFC COM (1998)
: ISBN:4797305541

OLE (1998)
: P ISBN:4894710382

UNDERSTANDING ActiveX AND OLE (1997)
: : ISBN:4756117066

Inside OLE (1997)
: ISBN:4756116183

OLE (1996)
: :Microsoft Corporation ISBN:4756110584

Microsoft System Journal December 1995

“OLE Q&A” ( 1996 2 )
No.44 August 1996
Windows NT4.0 COM OLE
OLE COM
No.45 October 1996
ActiveX

No.47 February 1997

IDL COM
No0.49 June 1997
COM
No.51 October 1997
VB C++
/COM

No.52 December 1997
COM+ Part |

No.53 February 1998
COM+ Part Il

No.54 April 1998

No.54 April 1998

No0.55 June 1998
DCOM
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C 1996 11
ActiveX ActiveX 11
C 1997 8
ActiveX
C 1997 12

ATL(Active Template Library) 2.1

1996 11 25 12 9
DCOM () (

1997 7 25

1998 5
OLE/COM

DCOM
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