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I ntroducing 32-Bit OLE 2.1

(bj ect Linking and Enbeddi ng has cone a long, |ong way from
Its beginnings as a built-in elenment of early versions of

M crosoft Power Poi nt. Subsequently, 16-bit Mcrosoft Ofice
applications for Wndows 3 adopted OLE 1.0 as their primary
nmet hod of inter-process conmuni cation, supplenenting

Cl i pboard copy-and-paste applications and DDE. W ndows 3.1
added OLE 1.0 services (provided by OLECLI.DLL and

OLESVR DLL) as a basic conponent of the Wndows graphica
user interface. In 1993, Mcrosoft introduced 16-bit OLE
2.0, which added a variety of new features to OLE 1.0
through a collection of seven DLLs stored in

\ W NDOWB\ SYSTEM The nost inportant of the OLE 2.0 additions
were in-place activation and editing of enbedded objects,
nest ed enbedded objects, the ability to drag and drop
objects into conpound docunents, and OLE Automation. In just
a couple of years, OLE Autonmation has proven to be the nost
i nportant feature of OLE 2x.

Vi sual Basic 3 provided the MSOLE2. VBX custom control and a
hel per DLL, MSCOLEVBX. DLL, to provide basic OLE 2.0 contai ner
capabilities. Visual Basic 3 also supported the client side
of OLE Automation with its CreateQbject and Get Obj ect
functions. At the tinme of Visual Basic 3's rel ease, there
were no conmmerci al OLE Aut omati on server applications, which
expl ains the lack of real-world OLE Aut onati on code exanpl es
in the Visual Basic 3 Programer's Quide. Visio Corporation
(then Shapeware) introduced the first OLE Automati on server;
M crosoft quickly followed wth Excel 5.0, Wrd 6.0, and
Project 4. Access 2.0, an OLE Automation client, included
support for a prototype version of today's OLE (Custom
Control s.

W ndows 95, Wndows NT 3.51, and 32-bit OLE 2.1 elimnate
many of the problens associated with the initia

I mpl ementations of 16-bit OLE 2.0. The npbst vexing problem
for users of OLE 2.0 has been Qut of Menory nessages when
attenpting to link or enbed objects created with M crosoft
O fice nega-apps, such as Wrd and Excel. The 32-bit OLE 2.1
al so prom ses inproved performnce as applications are
upgraded and tuned to take full advantage of 32-bit
operating systemfeatures, such as nmultithreading and (under
W ndows NT 3.51+) symmetrical nultiprocessing. Utimately,
Network OLE will elimnate the single-workstation
orientation of OLE 2.1.




Thi s chapter provides an overview of Visual Basic 4's role
as an OLE 2.1 client application. Al the exanples in this
chapter are 32-bit, because the future of OLE is inexorably
tied to Mcrosoft's 32-bit operating systens. The nmajority
of the exanples, however, are equally applicable to 16-bit
Vi sual Basic applications and 16-bit OLE 2.0 servers. The
chapter begins with a definition of inportant OLE 2x terns,
expl ains the registration of OLE servers in the Wndows 95
and Wndows NT Registry, goes on to describe how to use the
OLE contai ner control and insertable object controls in a
vari ety of scenarios, and concludes with an introduction to
the client side of 32-bit OLE Automati on.

Defining OLE 2.1 Terns

Getting a grip on OLE 2.1 requires an updated gl ossary of
OLE term nol ogy. Followi ng are definitions of the nost
I nportant of the current OLE 2x buzz words:

. Conmponent Obj ect Mbdel (COV) is Mcrosoft's
infrastructure for code nodul es (called objects) that
are i ndependent of progranm ng | anguages and conputer
platforns. COMis oriented to Ct+ progranm ng on
Intel PCs, but Wndows NT 3.51+ al so supports COM on
M PS, DEC Al pha, and Power PC RI SC systens. COM
defines a set of interfaces, inplenented as a virtual
table (Vtbl), that points to entries in nmenber
function tables. COMrequires that all objects
support the IUnknown interface, which has AddRef,

Rel ease, and Querylnterface nenber functions. The
AddRef and Rel ease functions naintain a count of the
nunber of instances of the object in use. The
Querylnterface function returns information on the
capabilities of the object. COMis inplenented by
Compobj . dI'l under Wndows 95 and Conpob32.dl | under
Wndows NT. OLE is Mcrosoft's high-level COM

i npl enent ati on.

. OLE Docunents allow an application to share data
created by another OLE-enabl ed application. A
docunent that contains data created wi thin another
application is called a conmpound docunent, which can
be stored in a compound file. (OLE 1.0 called
conmpound docunents destination docunents.) Data can
be enbedded in an OLE Docunment or created by a Iink
to a file containing the data. Enbedded data is
contained entirely within the OLE Docunent, whereas
liked data relies on an external file. Monikers
(IL.Moni ker interface) identify and nmanage references
to enbedded or |inked OLE objects, including their
data elenent(s). Uniformdata transfer allows objects
that inplenent the | DataObject interface to pass data




via the Wndows dipboard, through OLE drag-and-drop
nmet hods, and within a conpound docunent.

Cont ai ner applications, previously called COLE client
applications, are capable of displaying and
mani pul ati ng OLE Docunents. The 16-bit and 32-bit
versions of Mcrosoft Excel, Wrd, Access,
Power Poi nt, Project, and Visual Basic 4 are OLE
cont ai ner applications.

Local servers are executable applications that are
capabl e of enbedding or linking objects within a
contai ner application's CLE Docunent. Local servers,
as the nane inplies, nust reside on the same conputer
as the container application. Local servers are
classified as full servers, which provide both

i nking and enbeddi ng capabilities, and m ni-servers,
whi ch only can enbed data in a conpound docunent and
don't open or save files. Mst container applications
are |l ocal servers; however, neither Visual Basic 4 or
Access are |l ocal servers. Mcrosoft Gaph 5.0 is an
exanpl e of a mni-server.

Aut omati on servers expose progranmabl e objects for
mani pul ation by client applications that include an
(OLE) Automation-conpliant progranm ng | anguage, such
as VBA. The Automation client usually is, but need
not be, an COLE contai ner application. An Autonation
server can be inplenented as an in-process .dl|

whi ch shares the sane address space as the Autonation
client, or an out-of-process .exe, which uses LRPCs
(Li ghtwei ght Renpote Procedure Calls) to communi cate
with the Automation client. Access 95 and Schedul e+,
al t hough not | ocal servers, are automation servers.
Visual Basic 4 is capable of creating both in-process
and out-of -process | ocal Automation servers as well
as renote Automation servers.

CLE Custom Controls, are a special class of in-
process Autonmtion server that al so expose events.
You can add an OLE Control to any container
application, but events exposed by the control are
accessible only to container applications such as
Vi sual Basic 4 and Access 2.0/95, which are
specifically designed to act as OLE Contr ol
containers. Future versions of Mcrosoft Ofice
applications, plus authoring applications for The
M crosoft Network and the Internet (codenaned

Bl ackbird during the beta cycle), are expected to
support OLE Controls. Chapter 11, "VBX versus OCX "
describes OLE Controls in detail.



. Renote Automation servers, also called Renote
Aut omati on bj ects (RAGs), are out-of-process
Aut omati on servers that communicate via Renote
Procedure Calls (RPCs) with networked Autonation
clients. Visual Basic 4 is the first progranm ng
| anguage to be capabl e of creating RAGCs. RAO
technology in Visual Basic 4 is the precursor to
Network OLE. One of the nost inportant applications
for RAGCs is developing three-tier client/server
dat abase applications, where an RAO (called a LOBject
for Line-of-Business object) is used in the mddle
tier to inplenment business rules. RAGCs are one of the
subj ects of Chapter 18, "Using Renote Data (bjects."”

One of the objectives of COMis create conponent
applications, which are made up of a conbination of | ocal
servers, plus in-process or out-of-process autonation
servers to inplenment high-end features. The mega-apps that
conprise the Mcrosoft Ofice software suite are | ogica
candi dates for conponentizing. As an exanple, you m ght want
to incorporate only the basic functionality of an Exce

wor ksheet or use Word as a mninmal word processor in a

Vi sual Basic application. Al though you don't need all the
features of either Excel or Wrd, the present versions of
these M crosoft productivity applications are nonolithic.
Large, nonolithic applications require a long tine to | oad
and consune resources big tinme. Conponentizing best-selling
applications raises the specter of l|icensing individua

pi eces of highly profitable mainstreamsoftware; thus it may
be sone tine before you see "pi eceware” versions of

M crosoft productivity applications.

Not e

To qualify for use of Mcrosoft's trademarked
"Desi gned for Wndows 95" |ogo, 32-bit Wndows
appl i cations must support COLE 2x contai ners,

obj ects, or both containers and objects. This
requi renent, which does not apply to utilities
or applications that run exclusively in full-
screen node, is sure to increase the nunber and
variety of OLE servers and, to a | esser extent,
OLE cont ai ner applications. The | evel of

requi red OLE support depends on whet her an
application uses files. Applications that use
files nust support OLE drag and drop. Support
for in-place activation, conmpound files, and OLE
Automation is "strongly reconmended, " but not
mandat ory.



Interoperating with 16-Bit and 32-Bit OLE Applications

CLE 2.1 runni ng under Wndows 95 and W ndows NT provi des
support for interoperability of 16-bit and 32-bit by a
process called thunking. Followi ng are the rules for using
16-bit and 32-bit OLE objects with container applications:

. 32-bit OLE 2x container applications can enbed or
link objects created by 16-bit OLE | ocal servers,
i ncluding OLE 1.0 servers.

. 16-bit OLE 1.0 container (client) applications cannot
enbed or link objects created by 32-bit OLE 2x | ocal
servers. 16-bit OLE 2.0 containers can (or should be
able to) enbed or Iink objects created with 32-bit
OLE 2x | ocal servers by thunking.

. 32-bit OLE 2x clients can call 16-bit out-of-process
Aut omati on servers, and vice versa. Al Automation
servers are OLE 2x objects. Qut-of-process servers
t hat have custominterfaces, however, nust have the
sanme "bitness."

. In-process OLE .dlIls and OLE Control s nmust have the
same "bitness." Thus separate 16-bit and 32-bit
versions of OLE Controls are provided with Visua
Basi c 4.

Not e

W ndows 3.1+, Wndows 95, and Wndows NT 3.5+
use di fferent thunking processes (Universal,
Flat, and Generic, respectively.) For further

i nformati on on the thunking process for OLE 2x
operations, see the "Thunk Layer QOperation”
chapter of the OLE Programer's Reference in the
W n32 SDK.

Regi stering OLE Servers

Al'l OLE servers, including Automation servers and OLE
Controls, nust be registered before you can use them

W ndows 3.1+ registers OLE servers in its registration

dat abase, REG DAT. Wndows 95 and W ndows NT uses the

Regi stry (Systemdat), a nore robust version of REG DAT, to
store information about the |ocation and capabilities of COLE



servers. Wl | -behaved OLE servers of all types are self-
regi stering on installation and shoul d de-register

t hensel ves as part of the uninstall process required for
conpliance with the "Designed for Wndows 95" | ogo
guidelines. All OLE servers aren't likely to be well -
behaved, so you should be famliar with nethods of checking,
editing, and deleting registry entries. The follow ng two
sections describe howto use Wndows 95's Registry Editor
and the Regsvr32.exe application.

Usi ng Wndows 95's Registry Editor

Famliarity with the Wndows 95 and/or Wndows NT registry
is a nust for 32-bit Visual Basic 4 devel opers. As an
exanple, if you nmanually nove an OLE server's executable
file (instead of uninstalling and reinstalling the
application), you nust alter the contents of the Registry to
reflect the new well-fornmed path to the server. You | aunch
W ndows 95's Registry Editor, Regedit.exe, fromthe

\ Start\ Prograns\ Accessori es\ System Tool s nenu. Unli ke
Wndows 3.1's REGEDI T. EXE, you do not need to specify
verbose node with a /v conmand-line switch to display
detailed Registry entries. Wndows 95's Registry Editor uses
the Explorer nodel to display the hierarchy of Registry
entries, which is nuch nore conplex than that of W ndows
3.1+ s REG DAT.

OLE 2 server registration takes place in the

HKEY CLASSES ROOT\ CLSID hive of the Registry. CLSID (d ass
ID) is a 32-character GQU D (d obally-Unique IDentifier) that
uni quely identifies each OLE 2 server. To check the

regi stration data for an OLE server, launch the Registry

Edi tor and choose Edit, Find to open the Find dialog. Type
the executable file nanme, including the extension, in the
Find What text box and click the Find Next button. Press F3
to bypass file extension association entries until Regedit
reaches the ... \CLSID hive. Figure 7.1 shows the primary
Local Server32 entry for Excel 95 (version 7.0), Mcrosoft
Excel Sheet. If the entry does not point to the current

| ocation of the server, double-click the string ("AB") icon
to open the Edit String dialog. Edit the Value Data string
as required to specify the new | ocation for both the 32-bit
Local Server32 and 16-bit Local Server val ues, unless you want
to use Excel 5.0 for testing 16-bit container applications.




In addition to the CLSID for Excel 95 s Sheet object (ProglD
= Excel . Sheet.5), there are successive CLSID entries for
Excel Chart (ProglD = Excel.Chart.5), and Application

obj ects, each of which points to d:\path\excel.exe. ProglD
is an abbreviation for Programmatic ID, the nane of the
object used with Visual Basic's CreateQbject() function for
creating an instance of an Autonation server object.
Launchi ng Excel 95 as an Automati on server requires adding
the /Auto command-1ine paraneter to preclude its w ndow from
appearing and to prevent addition of the Mcrosoft Exce
itemto the taskbar. If you change the | ocation of a server
you need to alter each incidence of the server |ocation
string in the Registry. Unfortunately, the Registry Editor
doesn't have an Edit, Replace nenu choice.

Not e

W ndows 3.1+ s REGEDI T. EXE (opened with the /V
paraneter for verbose node) and Wndows NT's
3.5 s Regedt32.exe use simlar entries to
specify the location of OLE servers. Only

W ndows 95's Regedit.exe, however, includes the
full-featured Edit, Find feature described in
this section. You nust manually | ocate entries
for server registration in Wndows 3.1+ and

W ndows NT 3.5+. The hierarchy of Registry hives
in Wndows NT is quite simlar to that of

W ndows 95.

Regsvr 32. exe, which is included with Visual Basic 4, is a
command- 1 i ne application that adds, updates, or deletes
registry entries for COLE servers, including OLE Controls.
You nust use Regsvr32.exe to install OLE Controls that don't
come with an installation application; many shareware and
freeware OLE Controls don't include a setup feature. To

regi ster an OLE server, use the follow ng syntax in the Open
text box of Wndows 95 s Run di al og:

regsvr32. exe d:\path\ol eserver. ext

The precedi ng syntax exanpl e assumes that Regsvr32.exe is
| ocated in the \Wndows, \Wndows\System or another folder
on the current DOS path. Figure 7.2 shows the nessage box
that appears when registration of an OLE Control, in this
case the Lenel Medi aDevel oper L_dvi d32.ocx described in the
precedi ng chapter, is successful. The conventional |ocation



for Regsvr32.exe, OLE Controls, and Automation servers you
create with Visual Basic 4 is the \ Wndows\ System f ol der.

If you want to renove an CLE 2x server or intend to nove an
OLE 2x server to a new | ocation, take advantage of

Regsvr32. exe's capability to unregister a server. The server
must be present for unregistration to work, so don't delete
or nove the server's file until you execute the foll ow ng
conmand | i ne:

reqsvr32.exe /u_d:\ path\ ol eserver. ext

Figure 7.3 shows the sonewhat strange nessage you receive
when unregistering a server. You can repeatedly register
and/ or unregister servers with no ill effects. Unregistering
a server you nove to a new location is useful to ensure that
all the registration data is updated.

Using Visual Basic 4 to Create OLE Contai ner Applications

Li ke Visual Basic 3, Visual Basic 4 includes an OLE

contai ner control. Unlike Visual Basic 3's MSOLE2. VBX,

Visual Basic 4's OLE Control is intrinsic; it automatically
appears in the tool box when you | aunch Visual Basic 4. The
CLE contai ner control is a "wapper" object that provides a
set of properties, nethods, and events, which are applicable
to a wide variety of enbedded and |inked objects. The
foll owi ng sections describe the features of the OLE

contai ner control and how to use the OLE container control
to enbed or link a variety of OLE objects.

Wrking with the OLE Contai ner Contro

Vi sual Basic 4's OLE container control is capable of

di spl ayi ng and mani pul ati ng docunents created by any OLE
full server or mni-server, including OLE 1.0 servers.
Addi ng an OLE container control to a Visual Basic 4 formis
simlar to creating a conpound docunent with any other COLE
cont ai ner application, such as Mcrosoft Excel or Wrd. In
the case of Visual Basic 4, the form rather than an Exce
wor ksheet or Word docunent, is the container docunent. An
Access 2.0/95 formw th an unbound object frame control also
Is a contai ner docunent. Wen you add an COLE cont ai ner
control to a Visual Basic form the standard OLE 2.0 Insert
bj ect di al og appears, as shown in figure 7.4. The bject
Type |ist displays each OLE | ocal server registered by your



conputer. The followi ng two sections describe how to enbed
or link docunents with the OLE container control

Enbeddi ng bjects in the OLE Contai ner Contr ol

To create a new (enpty) enbedded i nstance of an object, with
the Create New option selected, pick the server to create
the object fromthe Cbject Type list and click OK

Al ternatively, you can double-click the Cbject Type item An
enpty Excel 95 worksheet enbedded in a formwth the OLE
contai ner control initially appears, as shown in figure 7.5.
The enpty worksheet object is activated for in-place

edi ting, superinposed over the presentation of the object.
The presentation of an OLE object is a static Wndows
netafil e that displays an object's data when the object is
not activated. In design node, the enbedded object grafts
all or a part of its nmenu structure to the form enbedded
objects don't display the server's File nenu choice. Menus
grafted from OLE servers don't appear in run node unless you
add a nmenu bar to your formand set the Negoti ateMenus
property of the formto True (the default).

To activate the worksheet object, double-click the
presentation surface. Alternatively, with the nouse pointer
over the presentation surface, click the right nouse button
to open a pop-up nenu that displays the verbs applicable to
the object. Most servers offer Edit and Open choices; Edit
activates the object in place, and ©en opens the server's
wi ndow. Figure 7.6 illustrates an Excel worksheet activated
in run node. A nmenu bar with a single File nmenu choice is
added to the formto enable grafted nenu negotiation. (The
"Lenel Medi aDevel oper Controls" section of chapter 6, ”Using
Visual Basic as a Multinmedia Front-End," describes the nenu
grafting and negotiation process for OLE Controls. Excel's
row and col umm headers, scroll bars, and sheet tab(s) appear
as frame adornnents. You nust provide a margin at the top
and to the left of the OLE container control to accomodate
Excel's frane adornnments. You can enter data in the enpty
acti vated worksheet and use many of Excel's grafted nenu
choi ces to mani pul ate the enbedded object. The eight sizing
handl es al |l ow you to adjust the size of the activated object
within the limt of the size of the OLE container control
Pressing Esc deactivates the object and displays its
presentation in the OLE container control (see fig. 7.7).



Tip

If you want to activate the OLE object when your
form opens, apply the appropriate DoVerb
(vbO_LEConstant) nethod to the object in the
Form Activate event handl er. The DoVerb net hod
is one of the subjects of the "Properties and
Met hods of the OLE Container Control" section,
later in this chapter. Activating the contro
fromthe Form Activate event, rather than the
Form Load event, displays the formand the
presentation of the object while the server

| oads. Depending on the speed of the user's PC
and free systemresources avail abl e, opening the
object's server can take an appreci abl e anount
of tine.

Not e

The OLE 2x specification's state diagramfor
enbedded objects requires that a single click
out side the surface of the activated object nust
deactivate the object. dicking the surface of
the form (outside the OLE contai ner control)
doesn't deactivate the object in run node. If
your form contains one or nore controls in
addition to the OLE contai ner control, you can
use the Form dick event handler to apply the
Set Focus nethod to another control. If you don't
want anot her control to appear on your form add
to the forma small PictureBox control with no
border and a ForeCol or val ue that matches the
ForeCol or property value of your form Apply the
Set Focus nethod to the PictureBox and then to
the COLE container control, as in the follow ng
exanpl e:

You al so can enbed an object based on data contained in a
server file. When the Insert Object dialog appears upon
addi ng an OLE container control to a form click the Create
fromFile option button to display the file version of the
Insert Cbject dialog. Cick the Browse button to select in
the Browse dialog the file that contains the data. The file
ext ensi on associ ation contained in the

HKEY LOCAL MACHI NE\ ROOT hive of the Registry identifies the
appropriate server for the docunent. Figure 7.8 illustrates
selection of a Wrd 95 docunent. (Al though Word 95 is




version 7.0, Wrd objects are classified as Mcrosoft Wrd
6.0 docunents to maintain backward conpatibility with 16-bit
Wrd 6.0 and 32-bit Word for Mcrosoft NT.) Wen you click
OK, the upper-left corner of your docunent appears in Wrd's
Page Layout presentation. (Normal and Qutline view are not
avai | abl e when enbeddi ng Wrd docunents.)

When you activate the Wrd object, either by double-clicking
the OLE container or by a Form Activate event handl er,
Wrd's tool bars appear as sizable floating tool bars and the
Wrd nmenu is grafted to your fornis nmenu, as shown in figure
7.9. Unlike Excel, Wrd 95 doesn't provide frame adornnents
for navigating the docunent; you nust use the cursor

posi tioning keys to maneuver to a specific location in the
Wrd docunent.

Not e

The OLE container control exhibits severa
anomal i es with enbedded Excel 95 worksheets. For
exanpl e, Wrd's tool bars appear as floating

tool bars after you activate an enbedded Wrd 95
docunent object, but Excel 95 s tool bars do not
appear on activation. Al though the Fornula Bar
choi ce appears when you open Excel's M ew nenu,
the Fornul a Bar does not appear, except for a
brief flash below the nmenu bar. Activating
enbedded Excel 95 worksheets created from.xls
files results in peculiar appearance in the OLE
contai ner, especially if Excel's AutoFornat

nmet hod has been applied to the worksheet. One of
the problens with activating in Visual Basic 4
Excel 95 worksheets based on files is described
in the Mcrosoft Knowl edge Base docunent
QL29793, "BUG Excel Displays Only First Colum
i n Enbedded Worksheet. "

The extent to which you can mani pul ate activated enbedded
docunent objects within the OLE container control is
dependent on capabilities contributed by the server. Each
COLE 2x server has its own set of features and idiosyncrasies
when used to enbed objects in conpound docunents.

| di osyncrasies, in particular, confuse users who expect the
enbedded object to behave in an OLE contai ner control
exactly as the object behaves when opened in its server



application or when inserted as an object in a conventiona
cont ai ner docunent. Thus you're likely to find that opening
the server's wi ndow, rather than in-place activation, is the
better design approach, especially when dealing with
docunents based on files. Substitute the vbOLEOpen const ant
for vbOLEU Activate as the argunent of the DoVerb method in
your Form Activate event handler to open the server's

Wi ndow.

Li nking Qbjects to the OLE Contai ner Contr ol

When you enbed an object with an OLE container control, the
object's data is contained in the form O her applications
cannot access the enbedded data, other than by C i pboard
operations with an active instance of the object. Wen you
conpile a project, the enbedded data is incorporated in the
project's .exe file. Very |large enbedded objects, such as
spreadsheets with many rows and col umm, full-screen col or
bitmaps, or nmultinmedia (.wav and .avi) files, can have a
profound effect on the .exe file's size. The solution to
these problens is to link the file to the OLE contai ner

obj ect. Linking only enbeds a pointer file; |ike enbeddi ng
an object froma file, the file extension determ nes the CLE
server that is used to open the file. The linked file may be
| ocated on a server, and you can create a link to a part of
a file, such as a range of cells in an Excel worksheet, a
par agraph of a Word docunent, or a particular segnent of a
multinmedia file.

Creating an object |linked to an OLE container control is
simlar to enbedding an object froma file. Select the
Create fromFile option, select the file that contains the
data you want to link, and mark the Link check box (see fig.
7.10.) dick OKto create the |link. Wen you run your form
the presentation appears as shown in figure 7.11. Doubl e-
click the surface of the OLE contai ner control to open Exce
95's wi ndow, or use the right nouse button to display the
pop-up verb nenu; choosing either Edit or Qen fromthe verb
menu | aunches Excel 95 and di spl ays Excel's w ndow.

By default, the server opens in a normal w ndow of nbdest

di nrensions (see fig. 7.12). Al the server's nenu choices
are avail abl e when you open the server's main w ndow,
including the File nmenu, so you don't need to include a nenu
bar on your form



When you create a link to a file, the path to and nane of
the file appears as the value of the SourceDoc property. 32-
bit Visual Basic 4 supports long file nanes and Uniform

Nam ng Convention (UNC) for files |located on servers. Thus
you can use \\Server Nane\ Shar eNane\ Fi | eNane. ext as the val ue
of the SourceDoc property. UNC file nanes elimnate Invalid
| i nk messages when server shares are nmapped to workstation
drive letters, which nmay change from user to user

You can specify a subset of the data in the linked file to
appear in the presentation wi ndow by specifying a data
identifier in the Sourceltem property text box. For Excel
spreadsheets, you use row colum (R#CH: R#CH) syntax or a
named range; Wrd docunents use Booknmarks to specify a
particul ar block of text. An alternative nethod is to open
the file in the server's wndow, select the cells or text
you want to link, and copy the selection to the d i pboard.
Ri ght-click the OLE container control, and choose Del ete
bj ect fromthe pop-up nenu; then open the pop-up menu
agai n, and choose Paste Special to open the Paste Speci al
di al og. Select the Paste Link option (see fig. 7.13,) and
click the OK button to re-create the |ink. Wen you open the
server's wi ndow, the selected cells or text is selected
automatically (see fig. 7.14).

Not e

When you change a link by typing a new val ue for
t he SourceDoc property or alter the value of the
Sourceltem property, a Delete Current Link
nmessage box appears. Cick Yes to delete the
existing link; then right-click the container
control to open the pop-up nenu. Choose Create
Link to re-create the Iink to the newfile
and/or data item If you want to change only the
Sourceltem property, delete the data item
extension (such as ! RICl: R12: C6) fromthe

Sour ceDoc val ue; then retype the data item
identifier in the Sourceltem property text box.

Properties and Met hods of the COLE Contai ner Contr ol

The precedi ng sections describe the nost conmonly used
properties and nethods of the OLE container control. Online
help for the OLE container control provides (in nbst cases)
the information you need to set property val ues and apply
met hods programmatically. Follow ng are sone of the changes



to OLE container control nethods and properties between
Vi sual Basic 3 and 4:

. The Action property of the Visual Basic 3 CLE
contai ner customcontrol is replaced by nethods of
the Visual Basic 4 OLE container control. The Action
property is retained for backward conpatibility; new
OLE applications should use the nethods that
correspond to the 14 Action constants. (Search online
hel p for the Action property of the COLE contai ner
control for the nethods.)

. The Verb property of Visual Basic 3 is replaced wth
the DoVerb nethod, although you can still use the
Verb property and its nuneric argunents wth existing
code. The syntax of the DoVerb nmethod is
ol eNane. DoVer b(vbO_LEConst ant ), where vbOLEConstant is
one of seven intrinsic constants whose val ue ranges
fromO to [nd] 6. The vbO_EH de constant ([nd]3) hides
the server's wi ndow after you choose the Open option
of an enbedded control or apply the DoVerb nethod
with the vbOLEOpen ([ nd]2) constant. \Wen the server
is hidden, the presentation of the object is hatched
wi th diagonal lines. Using the vbOLEShow const ant
([nd] 1) activates an enbedded object in-place, as
does vbOLEUI Activate ([nd]4).

. The Zoom and Stretch values of the SizeMde property
sel dom are useful in real-world applications other
t han di spl ayi ng bitmapped and vector inmages. Large
spreadsheets or other docunments are illegible when
Zooned or Stretched. Using the AutoSi ze val ue, which
causes the control to fit its content, often nmakes
the size of the CLE container control |arger than the
form

. OLEDropAllowed is a new property that, when set to
True, enables the OLE container control to act as a
target for OLE drag-and-drop operations. OLE drag and
drop is the subject of the next section.

| mpl enenting OLE Drag and Drop with the OLE Contai ner
Contro

To obtain the right to apply Mcrosoft's "Designed for

W ndows 95" logo to an application that uses files, the
appl i cation nust support the OLE drag-and-drop feature of

W ndows 95. OLE drag and drop lets you drag the icon of a
file that's supported by a |local OLE server from My Conputer
or Explorer and drop it on the surface of an OLE contai ner
control. The new object created by the drag-and-drop process
repl aces the object, if any, in the OLE contai ner control.

If you drag a desktop shortcut to a file supported by an OLE



server, an icon representing the shortcut appears in the CLE
container control. You double-click the shortcut to open the
server's wwndowto edit the shortcut's file.

To enabl e an OLE contai ner object as an OLE drag-and-drop
target in run node, set the value of the OLEDropAl | owed
property to True (the default is False) and set the val ue of
the OLETypeAl |l owed property to Linked (only), Enbedded
(only), or Either (0, 1, or 2, respectively). In design
node, you can use the OLE container control as an COLE drop
target wi thout setting OLEDropAllowed to True. Figure 7.15
shows a |inked Excel 95 worksheet created by dragging the
Div_toc.xls file icon from Wndows' Explorer to an OLE
Control container in run node.

Not e

The presentation of a link that you create in
run node does not appear when you return to
desi gn node. To nake the presentati on appear in
desi gn node, right-click the OLE container
control and choose Create Link fromthe pop-up
menu.

Bi nding the OLE Container Control to an OLE Object Field

Li ke many of Visual Basic 4's other OLE Controls, the OLE
contai ner control is data-enabled, letting you display OLE
objects linked to or enbedded in OLE Cbject fields of Access
tables. Visual Basic 3's OLE Control was not data-enabl ed,
so di splayi ng objects contained in Access OLE Object fields
I nvol ved a substantial anpunt of code to deal with Access's
"OLE wrapper.” Wien you bind the OLE contai ner control to an
OLE bject field, the control behaves nmuch the sanme as
Access's bound object frame control. For nobst Visual Basic 4
devel opers, displaying OLE bjects in tables of .ndb files
is the nost common application for the OLE contai ner

control.

To bind a Visual Basic 4 OLE container control to a field of
Access's OLE Object type, add a Data control to a form set
t he val ue of the DatabaseNane property to point to an Access
.mdb file, such as Northw nd. ndb, that contains a table with
an OLE Object field, and then choose the table with the OLE
hject field as the RecordSource of the Data control. Add an
OLE container control to the form then click Cancel when
the Insert Object dialog appears to create an enpty control.




Connect the Dat aSource property of the OLE contai ner control
to the Data control, and select the OLE (bject field for the
Dat aFi el d property. Figure 7.16 shows a sinple formthat

di spl ays the contents of the Photo, Notes, LastNane, and
FirstNane fields of Northw nd. mdb's Enpl oyees table. No code
is required to create the formshown in figure 7.16. Doubl e-
clicking the bitnmapped presentation opens the Wndows Paint
application to let you edit the inmage.

Witing and Reading OLE Data Files

Enbedded OLE objects you create or nodify in COLE contai ner
controls in run node are not persistent; the content is |ost
when you return to design node or close your executable
application. You can save the presentation and data of an
enbedded OLE object or the presentation and |ink pointer of
a linked OLE object with the OLE container's SaveToFile

met hod. The foll ow ng code saves an enbedded OLE object in
an OLE contai ner nanmed ol eExcel Sheet to the Sheetl.ole file
when you choose File, Save fromthe forms nenu:

Private Sub mmuFil eSave Qi ck()
D mintFileNum As |nteger
intFileNum= FreeFile
Qpen "Sheetl.o0le" For Binary As_#intFileNum
ol eExcel Sheet . SaveToFile intFileNum
Close #intFileNum
End Sub

The file is saved in OLE stream format. Readi ng the data
froman OLE file created by the precedi ng subprocedure and
updating the presentation requires use of the ReadFronFile
met hod, as in the follow ng exanpl e:

Private Sub mmuFil eQpen dick()
DimintFil eNum As |nteger
intFileNum= FreeFile
' Open the file
pen "Sheetl.o0le" For Binary As #intFileNum
ol eExcel Sheet . ReadFronFile intFil eNum
G ose #intFileNum
'Update the presentation
ol eExcel Sheet . DoVerb (vbOLEU Acti vat e)
pi cEnpty. Set Focus
ol eExcel Sheet . Set Focus
End Sub

The |l ast three |lines of code update the static presentation
to display the data fromthe file by nonentarily activating
t he enbedded Excel worksheet object. The pi cEnpty picture



box control serves as a control to which focus is set
tenporarily to deactivate the OLE container control

I nsertable Objects

As noted in the "Wirking with the OLE Container Control"
section earlier in the chapter, Visual Basic 4 fornms are COLE
contai ners. You can prove this by enbedding an insertable
object directly in a form rather than into an OLE Control.
Visual Basic 4's online help defines an insertable object as
"[a] n object of an application, such as a Mcrosoft Exce
Wrksheet, that is a type of customcontrol." Visual Basic 4
forms are sinple OLE containers that support operations such
as grafted nmenus (nenu negotiation) and in-place activation,
but nost insertable objects don't provide a wi ndow to

di splay the object's presentation.

You can add buttons representing insertable objects to

Vi sual Basic 4's toolbox fromthe Custom Controls dial og.
Marking only the Insertable Objects check box results in a
list of objects identical to those in the Object Type list
of the Insert Object dialog (see fig. 7.17). Like OLE
Controls, the itens you check are appended to the tool box
when you click the OK button. The default nanme of an

I nsertable object is derived fromits object type: Exce
objects are Sheetl or Chartl, and a Media Pl ayer object is
nanmed npl ayer 1.

I nsertabl e objects that support in-place activation, such as
Excel Worksheet and Chart objects, graft their nmenus to

Vi sual Basic 4 nenu bars when activated. Figure 7.18 shows

i nsertabl e Media Pl ayer and Excel Chart objects added to a
form the Chart object is activated for editing. Unlike OLE
Controls, insertable objects have only a generic property
set and a few events that are conmmon to all control objects.
I nsertabl e objects do not support nethods, except two
generic nethods, SetFocus and Myve. Insertabl e objects
created by OLE Automati on servers, however, have an Qbj ect
property that you can use to programthe insertable object.
Thus the primary application for today's insertabl e objects
iIs to provide a visual presentation for programmble

obj ects. Programm ng objects exposed by OLE Aut omati on
servers is the subject of the remaining sections of this
chapter.



Creating Integrated Applications with OLE Autonation
Servers

CLE 2.0 introduced the concept of OLE servers that expose
progranmabl e objects for manipul ati on by OLE Aut omati on
client applications. An CLE Automation client need not be a
cont ai ner application, because an invisible instance of the
OLE Automati on server handl es manipulation of its
programmabl e obj ects. Any application that incorporates VBA
Is an OLE Automation client, and all nenbers of the

Prof essional Edition of Ofice 95 are OLE Autonmati on
servers. (Mcrosoft Wrd 6.0 and Wrd 95 are not full-

fl edged OLE Autonation servers, but the Wrd. Basi c obj ect
exposed by these versions of Word | ets you mani pul ate Wrd
docunents with Wrd Basic commands.) An OLE Automati on
server need not be an COLE full server; Access 95 is an
exanpl e of an OLE Autonation server that cannot contribute
objects to a conpound docunent created by an OLE cont ai ner
appl i cati on because Access 95 is not an OLE 2x full server
or mni-server

Excel 5.0 was the first product to incorporate VBA as an
application programm ng | anguage and to expose objects as an
CLE Aut omati on out-of-process server. Visual Basic 3, which
predated the retail release of Excel 5.0, was the first COLE
Automation client. Today, nost of Mcrosoft's software

of ferings to the business community are OLE Automati on
servers or are in the process of being updated to expose
progranmabl e objects. Mcrosoft's conpetitors, such as
Novel | and Lotus, were adding OLE Automation to their
forthcom ng 32-bit productivity software suites when this
book went to press. Wen M crosoft rel eases the next major
upgrade to Wndows NT 3.51+, presently code-naned Cairo, 32-
bit OLE Automation will beconme a basic conmponent of the

W ndows operating system

The foll ow ng sections discuss the basics of progranmm ng
predefined hierarchies of objects exposed by comerci al

full -server applications. As noted in the "Defining OLE 2.1
Terns" section near the beginning of this chapter, Visua
Basic 4 lets you create your own in-process and out - of -
process | ocal Autonmation servers, plus renote Automation
servers. Chapter 19, "Renote Automation," discusses out-of-
process servers that you can access over a network.

Exposi ng Obj ect Properties and Methods with Type Libraries
and References

The M crosoft OLE 2.0 Programrer's Reference defines
properties of progranmabl e objects as "nmenber function pairs



that that set or return information about the state of an
obj ect, such as whether or not an object is visible."

Met hods are single nenber functions "that performan action
on an object, such as resizing it or causing it to eval uate
menber data." OLE Autonation interfaces provide access to
the collection of nmenber functions through the | D spatch,

| EnunVariant, |TypelLib, and | Typelnfo interfaces. The

| D spatch and | EnunVari ant interfaces access to individua
obj ects and object collections, respectively. |TypeLib
supplies information about the objects exposed by the

Aut omati on server, and | Typelnfo provides details about the
properties and net hods of each object. The purpose of

| TypeLib and | Typelnfo interfaces, which are not nmandatory,
IS to assist object programmers by providing information
about the exposed objects with object browsers.

VBA i ntroduced the use of references to type libraries
supplied with OLE Automati on servers. Type libraries for
out - of - process servers use .olb and .tlb extensions; many

I n-process OLE DLLs, such as DAG3032.dl I, have self-
contained type libraries. (Mdst OLE Controls use .oca type
libraries to speed | oading of the control.) VBA al so adds an
obj ect browser that |ists the exposed objects, plus the
properti es and nmet hods of each object. Another advantage of
using a type library is that the Visual Basic
interpreter/conpiler checks the syntax of your CLE

Aut omati on code in design node. Visual Basic 3 and Access
2.0 detect errors in OLE Autonati on source code only when
the code is executed in run node.

To nake a type library visible in Visual Basic 4's object
browser and accessible by the VBA interpreter/conpiler, you
create a reference to the type library in the References
di al og that opens when you choose Fool s, References. The
nanmes and | ocations of type |libraries appear in Registry
entries. Figure 7.19 shows the References dialog listing
type libraries in the Avail able References list. To nake a
type library accessible to Visual Basic 4 and the object
browser, you nust mark the check box to the left of the
l'ibrary name and then click OK to close the References

di al og.

Vi sual Basic creates sone references, such as those for

i nsertabl e object controls, automatically. You nust add
references to object libraries of applications such as

M crosoft Excel, Access, Wrd, and Project manually. (Wrd
95's Wrdo95 njects for ACCESS type library exposes only the
few net hods of the Wrd95Access obj ect needed for mail-nerge




applications.) Once you' ve added references to the server
applications you plan to use, information contained in the
referenced type libraries is accessible fromthe object
browser. Objects contained in your current Visual Basic 4
proj ect appear as the default entry in the Libraries/Mdules
drop-down |ist of the object browser. To display the

obj ects, nethods, properties, and constants defined in an
CLE Automation type library, open the Libraries/ Mdules |ist
and pick the appropriate library. Figure 7.20 shows the
extraordi nary syntax for the ChartWzard nethod of the Chart
obj ect of the MSG aph5 OLE Automation mni-server. Cicking
the ? button displays the help file for object, nethod, or
property. (The Chart Wzard nethod, which is used by Access
95 and Excel 95, is not docunented in the online help file
for Mcrosoft Graph 5.0, but The Excel 95 VBA help file has
a topic that covers the Chart Wzard net hod).

Not e

Special type libraries for insertable objects
used as controls contained in Visual Basic 4
forms are tenporary type library files naned
VB####. t np, which are stored in your

\ W ndows\ Tenp fol der. #### represents an
arbitrarily assigned four-character hexadeci nal
nunber. As an exanple, the type library for an
i nsertabl e Graph object (naned MSG aphCtrl)

m ght be VB4290.tnp. Type libraries for

i nsertabl e obj ects expose the standard set of
properties and nmethods applicable to all Visua
Basic 4 controls that are created from

i nsertabl e objects. A .tnp control type library
does not enunerate the object(s) exposed by the
OLE Automation server

Unli ke OLE Controls, programmable OLE objects do not expose
events. |If you link or enbed a progranmabl e object in an COLE
container control, events such as Updated are triggered by
the control, not by the server object contained in the
control. Al argunents and return values of nethods and
properties for exposed objects are of the Variant data type
for conpatibility with the | Enuniari ant interface.

Creating and Mani pul ati ng Programmabl e Qbj ects

The easiest way to experinent with progranmmable OLE objects
Is to add an insertable object or OLE container control to a



formand then wite code in the debug wi ndow to mani pul ate
the control's Qbject property. An Excel Sheet object |inked
to an OLE container control or an MSChartCtl insertable
object control is a good starting point for |learning the
basi cs of COLE Automation client programm ng. Figure 7.21
illustrates use of the debug wi ndow to nodify the default
chart that appears when you add an MsChartCt|l control to a
form You gain access to the progranmabl e aspects of the
control through the Chartl. Object. Application. Chart object.
The presentation of the insertable chart object changes as
you alter the values of the Chart object's properties in the
debug wi ndow.

To mnimze the anount of typing necessary to refer to the
Chart object, create a pointer to the Chart object by

decl aring an object variable in the declarations section of
your formand then setting a pointer to the Chart object in
the Form Load event handler, as in the follow ng exanpl e:

Option Explicit
Private chtTest As bject

Private Sub Form Load()
Set chtTest = Chart1. Cbject. Application. Chart
End Sub

After creating a pointer to the Chart object, you use the
new obj ect variable in statenents such as those as shown in
figure 7.22. The last five statenments in the debug w ndow of
figure 7.22 are equivalent to the Wth...End Wth structure
in the foll ow ng code:

Private Sub Form Load()
Set chtTest = Chartl. Qbject. Application. Chart
Wth cht Test
.HasTitle = True
.ChartTitle. Text = "Sales by Territory"
.ChartTitle. Font. Size = 18
.ChartTitle.Font.ltalic = True
. Type = x|l Bar
End Wth
End Sub

Not e

Docunent ati on for the objects, nethods, and
functions of Graph5.exe in the MSG aph.hlp file
islimted, to be charitable. Excel 95 s online



hel p has substantially nore information on the
obj ect hierarchy of MSG aph5, plus the
properties and nethods of MSG aph5 objects. Type
Chart Qbject in the Index page of Help Topics:

M crosoft Excel dialog to display the starting
point for Chart objects. MSGaph5 is of limted
utility as a Visual Basic 4 graphing too

because you cannot gain direct access to the

Dat asheet object that stores data values for the
Chart object. G aphb.exe expects source data
froma specified range of an Excel worksheet or
froman application, such as Access, in Excel's
native BI FF fornmat.

Getting and setting the cell values of an Excel Sheet object
l'inked to an OLE container control uses a simlar approach.
Setting a pointer to a Sheet object exposed by Excel
requires the foll ow ng code:

Ootion Explicit
Dimxl sTOC As bj ect

Private Sub Form Load()
Set xIsTOC =
ol eExcel Li nk. Obj ect . Application. Wor kbooks(1) . Sheet s(1)
End Sub

Exanpl es of getting and setting the properties of a Sheet

obj ect in the debug w ndow appear as shown in figure 7.22.
Changes to cell values are reflected in the presentation. To
close the invisible instance of Excel, you apply the Quit
met hod to the Application object, which causes a Save
changes? nessage box to appear, if you make changes to the
Sheet object. You can bypass saving changes and the nessage
box by executing x|l sTOC. Parent. Saved = True to clear the
dirty flag prior to executing xIsTOC Application.Quit.

Usi ng VBA' s Create(bj ect and Get Obj ect Functions

If you don't want to display an object's presentation on
your form you can create object variables with the
CreateQbj ect or Get(bject function. To use either of these
functions, first declare an object variable in the

decl arations section of a formor nodule. CreateQbject is
related to inserting an enpty object of a type chosen in the
Insert CObject dialog, and Get hject parallels the Insert
fromFile option of the Insert Cbject dialog. The
general i zed syntax of these two functions is:

Set obj Variabl e = CreateObj ect (" AppNanme. Gbj Type")




Set objVariable = GetObject (["d:\path\filenane.ext"], ["AppNane. Qbj Type"])

The AppNane. Obj Type argunent consists of the application
name and the object type you want to create or open, such as
Wrd.Basic for Wrd 6.0/ 95 or Excel.Sheet for Excel 5.0/95.
The AppNane. Qbj Type argunent is optional for the Get bj ect
function if the file extension specifies, through an
association entry in the Registry, the particul ar object
type you want. In nost cases, you don't need to use the
second object. If you omt GetQoject's d:\path\fil enane. ext
argument, you nust provide the AppNane. Qbj Type argunent for
an open instance of the application and object type.

The foll owi ng code exanpl e populates a |ist box, |stFeeds,
with the first 100 unduplicated itens froma |ist of
satellite w | df eeds (unschedul ed programm ng) contained in a
Wl dfeed. xl's file. The program nanes appear in colum A of

t he wor ksheet, beginning at row 2.

Option Explicit
Private x|l sFeeds As bj ect

Private Sub Form Activate()
DmintCr As |nteger
DimstrProgram As String

| st Prograns. d ear
Set x|l sFeeds = Get Obj ect ("e:\vb4\wi | df eed. xI s")
For intCGr = 2 To 101
strProgram = x|l sFeeds. Range("A" & CStr(intCr)). Value
If IstPrograns. ListCount = O Then
| st Prograns. Addl tem strProgram
El self IstPrograns.List(lstPrograns. ListCount - 1)
<> strProgram Then
| st Prograns. Addl tem strProgram
End If
| st Prograns. Refresh
Next intCr
x| sFeeds. Parent . Saved = True
x| sFeeds. Application. Quit
Set x| sFeeds = Not hi ng
End Sub

Addi ng the preceding code to the Form Activate event handl er
and executing the | stPrograns. Refresh statenment in the
For...Next loop lets you watch the list box fill with the
entries as they are retrieved fromthe WI df eeds worksheet.
Setting x|l sFeeds to Nothing frees resources associated with
t he xl sFeeds obj ect.




Tip

If you' re perform ng conpl ex operations on

anot her application's progranmabl e obj ects and
the application supports VBA, you can speed
operation of your client application by witing
a VBA function in the server application and
calling the function fromyour Visual Basic 4
code. Communi cation with out-of-process servers
is by Lightweight Renote Procedure Calls
(LRPCs), which are very slow in conparison to
execution of VBA code contained in a server
application nodule. Witing as nuch VBA code as
possible in the server application nmakes the
testing process easier and faster, too. The Run
nmet hod of Excel's Application object lets you
execute from Visual Basic 4 a function witten
in Excel VBA. For nore information on the Run
nmet hod, search Excel 95's online help.

Expandi ng Your Use of Visual Basic 4 to Create COLE
Aut omation Client Applications

CGetting the nost out of integrated applications requires
famliarity with the hierarchies of objects exposed by CLE
Aut omati on servers. Excel 95 exposes nore than 100 objects
and object collections. The Wrd. Basi c pseudo-object lets
you use a nultitude of sonetinmes-arcane Wrd Basi c comrands.
(VBA' s capability to use naned argunents makes dealing with
Wrd Basi ¢ commands nuch easier than Visual Basic 3 code.)
Publishing imtations preclude addi ng code exanples to this
chapter for all of today's OLE Automati on servers, but the
precedi ng exanpl es should serve to get you started witing
VBA code to create |arge-scale integrated productivity
appl i cati ons.

Sunmary

M crosoft is betting the future of its Mcrosoft Ofice
productivity software suite, the BackOffice server suite,
and upgrades to the Wndows 95 and W ndows NT operating
systens on the Conponent Object Mdel and 32-bit COLE 2. 1+.
Thi s chapter enphasizes use of Visual Basic 4's 32-bit OLE
container control in conjunction with OLE Autonati on objects
exposed by Excel 95 and Wrd 95. As Wndows 95 and W ndows
NT 3.51+ gain nonentum virtually all mainstream W ndows
applications will include OLE full server and Automation
features. Today's OLE nega-servers are heavy-hitters in the
resource departnent; future versions are likely to be
replaced by fully-conponentized applications that |et you
pick the feature set you need for your Visual Basic 4+ OLE



client applications. Wen nenbers of Mcrosoft Ofice 95,
the Bl ackbird authoring tools for MSN and the Internet, and
ot her best-selling softwar are upgraded to include COLE
Control container features, the market for 32-bit COLE
Controls will expand by at | east an order of magnitude. As
this chapter denonstrates, however, you can use today's OLE
full server, mni-servers, and Automati on severs, both in-
process and out-of-process, to create useful 32-bit OLE 2.1
conponent applications with Visual Basic 4.
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