CHAPTER

Communications
Programming

Msua Besicis knomn as a usefu tod for prototyping, for devel oping client-server applications and for
general rapid application devel opnent. But what are its capabilities whenit cones to creating

conmuni cation applications? Gin M sual Basic be considered a serious tool for conmuni cation

programmi ng? The answer is yes. Wth its MBGonmcustomcontrol and support for OOE QE and
M¥H, Msual Basic provides a well rounded suite of conmunication tools. Inthis chapter, we'll be | ooki ng
a the variety of applications which denonstrate the vari ous conmuni cation capabilities that Msual Basic

[POSSESSES.

The exanpl es in this chapter denonstrat e

Devel opi ng conmuni cation prograns using the MSnm control.
Wing OE to access Wndows applicati ons.

Ceating OIE server applets.

Mking use of NetDCE

Tapping the copabilities of MA.

BEEE

Communication Applications with Visual Basic

Inthe beginning, Msual Basic was viened as a tool for devel oping sinple Wndows appli cations. Typically,
these vere applications wth a very linted scope. Aprgect would involve a fewforns, a nodul e and a
coupl e of customcontrols. Msua Basic was the too that all oned the novice to create Wndows prograns.

As Msua Basic natured, additiona functionality was provided. Third parties, eager to profit fromthe
success of VB created a wde spectrumaof customcontra's. Mcrosoft has extended Msual Basic's capabilities
wth every rel ease since and M sual Basic can now be used to produce large, feature-rich Wndows

g icatios.

As Msual Basic has gai ned acceptance as a devel opnent | anguage for a variety of business applications, one
of its nost poverfu features has received little attention its commonication capahilities. Msud Besic offers a
full set of tods which can be used for devel oping applications that nake use of various types of

conmani cation functionality. This incl udes:

e Sorid port coomnication, either wth o wthott a nodem
e Interapplication communication using CCE or QE

s Network conmunication to another application using Net[E
s Hectronc nail by interfacing wth MR conpliant nail systens.

Inthis chapter, ve will belooking at al of these capabilities wth the exception of QEwhichis covered in
depth el sevhere in this book.
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Serial Port Communications

Included wth Msual Basic Professional Elition is the conmuni cations customcontrol, MBmm This
contra provides you wth an easy vay to uwilize the seria ports of yoor FC Wileit'ssinpleto use, it's
al so poverful .

Wth the MSmmcontrol, you can inplenent seria communication in two ways:
A B/ nandly pdling serid ports.
& By responding to conmunication everts.

To denonstrate the use of the MSmmecontrol, we'll ook at an exanpl e programwhi ch inpl enents a
sinple prone daer. Wilethisapplicationis limtedinfunctionaity, it denonstrates the prinary functions
of the MsCommcontrol .

A Simple Phone Dialer

The fol | ow ng di agramshows where the M8mmcontrol fits into the picture.
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You' || findthe exanpl e as S npdi al . vbp fromthe \ Chapl1\ O al _Qcx subdirectory onthe disc. Wsethe
project wndowtodisplay frmSnple Daler. nthisform you' |l seethetext box whichwll beusedto
accept t he phone nuntoer todial and the

comand s on | abel ed Dl i ch starts i g

t he phone. The conmuni cationcontrol isvisible
onlyat desi gt ne. Shoogly
|
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Configuring the Dialer

Before you run this application, you' |l probably need to nake two nodifications in the FormlLoad
procedure. The MBnmcontrol has two properties, one of which specifies a serial port and the other, the
settings of that port. You nay need to change these lines, as shown bel ow to natch your system
cofiguration

Private Sub Form Load()

com _Phone. CommPor t
com Phone. Settings

3
"19200, N, 8, 1"

End Sub

The Gonmirort property needs to be set to natch the port to which your nodemis connected. The
Settings property is astring that should be set to natch the baud rate, parity, data bits and stop hits as
needed by your nodem Each of these shoul d be separated by a conma, as you can see fromthe code.

Inafuly functional application, you would vant to handl e this configuration in a nore appropriate nanner.
For our purposes, though, this nethod provides a better understandi ng of how the M8Conm control
functi os.

Qnce you have set the application running, type in a phone nuniber to dia, including any necessary prefix
and click on the Dial coomand button. Your phone nuniber will be dial ed vhile the status bar is updated
wththe progess of the cdl.

What's Happening?

Wsi ng the MBOomnm cust omcontrol invol ves two steps:

1 @figuri ngthecontrol

2 Wi ti ngtoandreadi ngfronthecontral .

Qnfiguration of the control is handled in the FormLoad and D al _Phone procedures. The MSGonm
properties coud be directly set at designtine, but it's nore typical to configuwre themat runting as this
alows the application greater flexibility for different conti nations of conputers and nodens.

The actual operation of dialingthe phoneis initiated in the click procedure for the Dial conmand but t on.
The procedure begins by verifying that sonething has been entered in the phone nunber text box. Thisis a
very sinpl e check and doesn’t begin to address the possible options for verifying a nuner. You coul d
nodi fy this application to accept only nunibers and certain punctuation, or nake use of characters (asin 1-
800- GET-VIRX) or other confi nations. For our purposes, a sinple check for existence wll suffice.

Private Sub cnd_Dial _Cick()
Dimdialing_node As String * 1
Di m nunber _to_dial As String
Di m response As | nteger
Dmtine_to wait As |nteger

Check to see if a phone nunber has been entered.
I f (txt_Phone_Nunber.Text = "") Then
response = MsgBox("No phone nunber was provided with dialing action."&
, 48, "Dialing Error")
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Exit Sub
End I f

A common routine Dal _Phone is called to performthe physical dialing. It nakes use of five paraneters:

bbb

Nnber to dal.
The MBOOnm control to use.
Mde o dding dther 'T fa tochtoe o 'P fa pdse

A cotrd on the cdling gicaiols fomwich can be wed to dsday the stauws o the
dding ogpraion

A The tine to wait in seconds far the nodem to respond to the dding operation

Define the paraneters to use when dialing the phone.
dialing_node = "T"

nunber _to_dial = txt_Phone_Number. Text

tinme_to wait = 155

Initiate the dial.
Cal | Dial _Phone(nunber_to_dial, comPhone, dialing_node, pn3_Status, ¢
tine_to wait)

End Sub

The D al _Phone procedure i s designed as a conmon routine which can be included into any project that
requires sinple phone dding capabilities.

Sub Di al _Phone(phone_nunber As String, comcontrol As Control, ¢

dialing node As String, status _control As Control, &

tine_to_wait As |nteger)
In addition to supplying the two controls nentioned above an object that
is part of your U needs to have its click event contain the follow ng
l'i ne:

dialing_in_process = Fal se

This will be used to disconnect the nodem once the phone has been dial ed
and the user has picked up the phone.

Const COMMVA = 44
Const NUMBER O
Const NUMBER 9

48
57

Di m begi nning_tine As Long

Dimcnt As |nteger

Dimcurrent _tine As Long

Di m nodem command_string As String
Di m no_punct _phone_nunber As String
Di m response_from nbodem As String

It begins by renoving any characters in the phone nunber that are neither the nuners O through 9 or a
conma, which is the Hayes coomand for pause. You' |l find that the pause character wll have additiona

uses
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Build string to performthe "dialing". First renpve any unwanted
characters (anything but 0-9 and "," - the Hayes pause character.).
no_punct _phone_nunber = ""
For cnt = 1 To Len(phone_nunber)

Sel ect Case Asc(M d$(phone_nunber, cnt, 1))

Current character is a nunber.
Case NUMBER O To NUMBER 9
no_punct _phone_nunber = no_punct _phone_nunber & M d$(phone_nunber ¢
, cnt, 1)

Current character is a conma.
Case COMVA
no_punct _phone_nunber = no_punct _phone_nunber & M d$(phone_nunber ¢
, cnt, 1)

Anything el se is ignored.
End Sel ect
Next cnt

Ater al umanted characters have been renoved fromthe phone nunter string, it's conbined with the
Hayes command for dialing a nuniber. Here the paraneter dialing_node is concatenated with the dialing
command.

nodem conmand_string = "ATD' & dialing_node & no_punct _phone_nunber & ";" &
& vbCr

Wth all of the preparation conpl eted, the serial port is opened using the Momm property FortCpen.
This property is used to set and return the state of a GMport. V& use an Qi ror statenent in
conjunction wth this conmand to trap any probl ens encountered while opening the port.

' Open the COM port.
On Error Resune Next
status_control = "Qpening COM port..."
comcontrol . PortOpen = True
If (Err) Then

status_control = "Error opening port. Please check nodem and¢
configurations."
Exit Sub
End | f

You communi cate with the MBSGonmcontrol through the use of the Input and Qutput properties. Hre
ve start by resetting the InBufferGunt property to 0. This property contains the nuniber of characters
vaiting inthe receive buffer. By setting InBuffer@unt to O you are, in effect, clearing the recei ve buffer.

comcontrol .| nBufferCount = 0

Fnaly, we'reready to performthe physical diaing of the phone. To acconplish this, we | oad our diaing
conmand string into the Qtput property. This results inthe string being witten to the transmt buffer of
the MsComm control .

' Dial the phone.
status_control = "D aling nunber..."
com control . Qut put = nodem conmand_string
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Ater the dialing coomand has been transmitted to the nodemvia the conmuni cation control, we wait for
a receipt of message signal . Hayes-conpati bl e nodens respond wth "QK'.

Polling vs Events

Inthe next section, we'll look at one of the two ways to interact wth the Mnmcontrol. A the start of
the chapter, we noted that NMSConm provi des two nethods for handling communi cati on:

A Rdling the cotrd dthe cotinuoely, on regda inevds, o a citicd tines in your
apicaion
. Through the use of the Mbnm control’s Gnm event.

Inthis exanple, we're using the polling nethod, due to the sinplicity of the application. In nore conpl ex
conmuni cation prograns, you nay find that the use of the Q\@mmevent is nore suitabl e

To pol | the communi cation control, we sinply loop and check the InBufferGunt property. If there's
anything in the buffer, it's added to a response string. This stringinturnis checked for the "QX' nessage.

Check for an "OK" (literally) back fromthe nodem

This is the expected response in this situation. W will |oop until
this occurs.

dialing_in_process = True

Cal | Get_Ti me_| n_Seconds(begi nning_tinme)

Do Wil e dialing_in_process
DoEvent s
If (comcontrol.|nBufferCount > 0) Then
response_from nodem = response_from nbodem + com control .| nput
If (InStr(response_fromnodem "OK"')) Then
Beep
status_control = "Dialing conpleted. Pick up phone and click ond
form™"

Ater the phone has been successfully dialed and the call is being processed, we need a nethod to transfer
the call fromthis applications contra tothe user. This is acconpli shed through the use of the g obal
variable dialing in process and a click event. The process that is occurring here is:

1 the mdemdials the phone.
Mdem waits for an X response.

is wp throgh a staus nessage

Mdem vaits for the user to acknowedge that they have picked up the phone's receiver by
clicking on the fom This closes dom the nodem

2
3 Win it receives the X the nodem sigd causes the progamto infomthe user that the line
4

To signal periods when the application is ready to receive infornati on fromthe user, we add the foll owng
line of codetothe click event of an object of our deno application:

dialing_in_process = Fal se

WWen the user clicks onthe form the gobal variableis set to False, sothe folowng sinple loop inthe
D a _Phone procedure conpl etes, as does the larger diaing | oop.
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' When we get here, the phone has been dial ed and the nodem has
' acknow edged that it was conpleted. This little loop sinply waits
for the user to pick up the phone and click on the form
Do Wil e dialing_in_process
DoEvent s
Loop
End | f
End | f

A the sane tine as we are nonitoring the input buffer for a response, we nonitor the tine that has el apsed
since the dialing conmand was initiated. If we' ve waited longer than the tine to wait paraneter, then
the daing operationis aborted.

Cal|l Get_Tine_|n_Seconds(current_tine)
If (current_time > beginning tine + tine_to_wait) Then

status_control = "Mddem not responding. D aling aborted."
com control . Port Open = Fal se
Exit Sub
End | f
Loop

Shutting Down

The fina function to performwvhen contra is transferred fromour application to the user, is to di sconnect
fromthe modemand cl ose the GMport. Sending the Hayes command "ATH " causes the nodemto
disconnect. The port is closed by setting the Port Qoen property of the MBmimcontrol to Fal se.

Di sconnect the nodem
status_control = "Disconnecting from phone..."
comcontrol . Qutput = "ATH," + vbCr

Check for an "OK" or "ERROR' (literally) back fromthe nodem This is

the expected response in this situation. We will loop until this

occurs

response_from nodem = ""

Do Wiile (InStr(response_fromnodem "OK') = 0) And¢

(I'nStr(response_from nmodem "ERROR') = 0)

response_from nodem = response_from nodem & com control . | nput
DoEvent s

Loop

status_control = "D sconnected from phone..."

DoEvent s

Cl ose the COM port.
com control . Port Open = Fal se

I f unl oad_t he_form Then
Unl oad com control . Par ent
End |f

End Sub

The user nay try to unload the formwhile executionis inthe loop that tries to dia the nunber. The code
inthis procedure references controls on the form neaning that if the formis unloaded, it wll be rel caded
again. V& need to nake sure that this procedure has a nethod of unloading the form or el se the program
wll never end. V& achieve this using the global flag unload the formand the followng code in the
Querylhl oad event of the form
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Private Sub Form QueryUnl oad(Cancel As |nteger, Unl oadMbde As | nteger)
" If we are trying to dial, set the flags so that the | oop
will end and the formw |l be unloaded by the code in nod_Dialing
If dialing_in_process Then
I f Unl oadMbde <> vbFor nCode Then
unl oad_the_form = True
di aling_in_process = Fal se
Cancel = True
End | f
End | f

End Sub

Summary

Wilethisis avery sinple exanpl e of using the M8nmcontrol, it denonstrates its basic functionaity
and use. Svera points that are criticad parts of a successful communi cation application that were shown here
ae
s nmonications prograns can be affected by nunerous extraneous situations. Hror handing is
a criticd pat o dl suwccessfu gpicaios wsing the MEnm corird .

. 9nce nch of the interaction wth the comonication cotrd is hidden fromthe user, you
nst incorporate a nethod for updating status infornation for the user as a commonication
[orocess  progr esses.

A If pdling tecmiques ae wed by yor gpication you nost dlow tine for aher evets to
occur by strategic use of the DpBvents conmand.

Communicating with DDE

Mbdem based syst emt o- syst emconmuni cations isn't the only sort of conmuni cati on necessary in a nodern
conputi ng envi ronnent. Wndows and its mul titaski ng environnent nake it possible to conmuni cate
between applications. V& ve al ready extensively covered one nethod for this conmunication: QE Inthis
section we' Il exanine the other naj or nethod: dynamicdataexchange, or [CE

Wth [CE you can link applications, allowng the transfer of data. [CE|ets you establi sh a conversation
between two applications. The application that initiates the conversationis referred to as the degtination. The
target of the OE conversationis referred to as the source Athough, as we'll see, it does alowfor two vay
conmuni cation, CEis prinarily a nethod of requesting infornation. Data tends to fl owfromsource to
destiretion

To establish a OTE conversation, the destination application nust specify:

s The nane of the source applicationn an exaple woud be Vird, Exce o even ancther M sud
Basic program

s The topic o the coversation suwch as a docunert, spreadshest o dgject rdaing to the souce
auicaion

s The itemd the cowversaion this codd be a booknark, spreadshest cdl o cotrd.
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A The type of cowversation these are comarly referred to as lirks. There are three types o
lirks: automatic, nanud and natify. Wth an automatic lirk, the destiretion godication is
udated autonaticaly whenever the item changes on the source. In nanuad link node, the
source goplication oly sends an update when requested by the destination appication Wth a
natify link, the sorce natifies the destirgtion wenever an itemchanges bt does ma sed the
va e uless asked

You' ve already seen a glinpse of CCEin action when we used it to bring up the Fnd Fle dialog fromthe
drag-and-drop exanple in Chapter 4. Inthe followng sections, you' Il see severa nore exanpl es vhi ch use
OCE fromM sual Basi c.

DDE_Dial: A Simple Use of DDE

OEDal is asinple exanple that denonstrates how M sual Basic can be used to create both a server and
destination application. You'll find the code for this exanple in the \Ghapll\[TE Dal subdirectory on
the dsc.

VW' || begin by looking at the server application, CCE Dal.vbp. This programnakes use of the sane
dding routines presented earlier inthis chapter to provide a sinpl e phone dial er which can be activated via
OCE Infact, CCEDal.vbp is al nost exactly the sane as SnpO al . vbp that you saw earlier, except
for three inportant d fferences:

A The LinkMde property of the nain foomwas set to Source
#x  The LinkTopic property of the main formwas set to frmCEDal.

s Sone code was added to the txt_Phone Nunter_Change event procedure so that the
nuniber would be dialed wenever the text in the phone nunber box was changed.

Inthi snewi ncarnation, |'venadetheformsnal l er. | f youenl argeit agai n, you' | | see
that it containsthesanecontrol sastheoriginal .

As wth the previous dialing exanpl e, before you run this application you' |l probably need to nake

nodi fications to the CommiPort and Settings properties used. The settings are located in the FormLoad
section of frmCCE Dal. You nay need to change the lines shown bel owto natch your system
cofiguration

com Phone. ComrPor t
com Phone. Setti ngs

2
"2400,n, 8, 1"

Testing DDE_Dial

Totest CEDal, we nust create aclient application, Testdial.vbp . The test programw || accept a
phone nuniber fromthe user and, when instructed, wil transfer the nunter to COE D al for processing.

If you run the program you' Il see that both the .
test cliert and the server application have been | Bl iSEEIED =101 x|
started. Enter a nunier inthe text box on the Dialing number...

client foomand click the Dial button. The
nuniber wll be sent via OE fromthe client to
OEDal, which wll process the request and

notify you of dialing progress through the panel |1-Bl]l]-555-1234
on the server gpplication

u Test DDE Dial
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What's Happening?

Wen the test programstarts, it establishes a (CElink wth CCEDa inits FormlLoad procedure. Vé
link the text box contra, txt_Phone Nunber, in the test application to the text box contra (coincidentally
also called txt_Phone Nunber) in the server application. By setting its LinkTopic, Linkltemand
LinkMde, a DCElink is created between itself and CCE D al .

The val ue used to set the Li nkTopi cproperty should be in the form source application plus the pipe
cheracter "|", fdloned by the data goup inthe source gppication. Inthis case the gopicationneneis the
nane of the project, CCEHO AL, and the data group nane i s the Li nkTopi ¢ property of the source form
frmDDE D al .

The Linkltenproperty is set equal to the nane of the text box control on the source application. It
shoul d be noted that even though the text box control's on both the source and destination applicati ons have
the sane nane, txt_Phone Nunber, in the code bel owwe are referring to the control on the source
apdicaion

Li nkMbde refers to the node of operation that wll be used wth this CDE conversation. In this exanpl e,
we' ve used the nanual node. This neans that no data will be transferred between applications unl ess

request ed.

Private Sub Form Load()
Const DDE_NO APP = 282
Dimreturn_val ue As Long

Establish link with DDE dialer.

On Error GoTo Start_DDE Di al

t xt _Phone_Nunber . Li nkiMbde = vbLi nkNone

t xt _Phone_Nunber . Li nkTopi ¢ = "DDEDI AL| frm DDE_Di al "
t xt _Phone_Nunber . Li nkltem = "t xt _Phone_Nunber"

t xt _Phone_Numnber . Li nkMbde = vbLi nkManual

On Error GoTo O

Exit Sub

For a OIE conversation to be established, the source application nust be running. Wiile there are severa
nethods for handing this situation, | believe that the one |' ve used here works best. By setting an error
handl er at the top of the FormLoadorocedure, we' |l trap errors that occur as a result of the absence of
the server application. Inthe error hand er ve check the cause of the error. If it’stheresut of the server nat
being available, the Shell statenent is used to launch the server. For any OE applications you create, you
wll need to parformsonething simlar tothis to verify that your server is accessibl e

Error handl e for use during establishing of |ink.
If error resulted fromthe source app not currently
runni ng, start the source app.
Start_DDE Dial:
If (Err = DDE_NO _APP) Then
return_val ue = Shell (App. Path & "\ Ddedi al . exe", 1)
Resune
El se
MsgBox Error(Err)
End
End |f
End Sub
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Wen the FormLoadprocedure is executed a link is established between the text contral
txt _Phone_Nunberon frmTest _D al and the text control txt_Phone_Nunberon the form
frmDCE Dal as shown in the di agram bel ow

Wen the user enters a phone nuniber and clicks the Dial conmand button, the foll owng procedure is
executed. Using the Li nkPoke nethod the destination application transfers the value inits
txt_Phone_Nunbercontrol to the source application’s txt_Phone Nunber control. The change event
procedure for the source application’s text contra is then executed and the nunter is dial ed

Private Sub cnd_Dial _Cick()
On Error Resune Next
t xt _Phone_Nunber . Li nkPoke
End Sub

You can see that using the Li nkPoke nethod nakes it possible to transfer data fromthe destination to the
source.

Summary

Wilethisis avery sinple exanpl e of using Msual Basic to create both a [TE source and destination
program it’s denonstrated the principle steps invol ved in a OCE conversati on.

Inthe next exanple, we'll look at another set of [OCE applications where both the source and destination
prograns are created using Msual Basic. The CCE conversation wll be nore el aborate, wth data bei ng
transferred in bath directions between the two appl i cations.

DDECalendar

The previ ous exanpl e denonstrated how you can use CCE to create an appl et, a single purpose program
whi ch can be incorporated into a wde spectrumof applications. Inthis exanple, we'll create another snal |
wility - adate seection uility wich provides a ca endar fromwhich the user can pick adate. This uility
wll accept and return dates using OOE and you can use it wth any application which can function as a

CCE destinati on.
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December, 1995 |

<<\<| Today |>|>>|
L

You can find this exanpl e in the \ Chapll\ DCECAl en Sun Mon Tue Wed Thu Fri Sa
subdi rectory on the disk inthe formof the tw projects

Cal endar . vbp and Deno. vbp. To see the server in 1 2

action, load and run Cal endar.vbp. It shoul d appear 3 4 F E 7 a El
as shown bel ow al though the nonth and date w il 10 1 12 13 14 15 16

vary, dependi ng upon your PCs cl ock.
17 18 19 20 21 22 23

24 25 26 27 28 29 30
A

Double click on date to select.

You can nove between nonths using the singl e arrow buttons. The doubl e arrow buttons nove forward and
back a year at atine. Cetes are sel ected by doubl e-cli cki ng.

OCExl endar, like MEDa is a CE server application. As such, it isn't designed for use i ndependent!y
of a destination application. Wile DG endar at | east has a user interface vhich can be nanipu ated, it's
still designed to work in conjunction wth other prograns.

What's Happening?

The cal endar programbegi ns by perforning sone standard initialization activities. The formis centered and
tooltips are enabled. Lhder 16-hit Wndows, a call to the procedure Mike SystemMdal defines the

cal endar programas the current systemnodal wndow This restricts the user to working only wth the
cadendar util adateis selected Acall to Build Gl endar configures the cdendar’s interface to a specific
nont h.

Private Sub Form Load()

Setup the form before we begin.
Center _Form Me
Load frm Tool Ti p
#If Wnl6 Then

Cal | Make_Syst em Modal ( Me. hWhd)
#End | f

Di spl ay cal endar for todays date.

current_date = Now

Cal | Build_Cal endar(current_date, current_day, current_nonth, &
current _year, days_in_nonth, day_of first)

End Sub

The Mike SystemMbdal procedure uses an APl call, located in the file nod Gal endar, to set the
speci fi ed w ndow as systemnodal . The declaration is in the (General )(decl arations)secti on of that
file

Option Explicit

#/f Wnl6 Then
Decl are Function Set SysModal Wndow Lib "User" (ByVal hwid As Integer)
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As | nteger
#End | f

Sub Make_Syst em Modal (ByVal form hWhd As | nteger)
Dimreturn_val ue As I|nteger
#f Wnl6 Then
return_val ue = Set SysMbdal W ndow( f or m_hWhd)
#End | f
End Sub

The function just takes the handl e of the wndowto nake systemnodal as its only paraneter.

Build _Calendar

This procedure configures the ca endar interface to represent a specific nonth. It perforns date ca cul ations
to deternine the nunber of days in a nonth and the first date of the nonth.

Sub Buil d_Cal endar(current_date As Date, current_day As Integer, ¢
current_nonth As Integer, current_year As Integer, &
days_in_nmonth As Integer, day_of _first As Integer)

Di m cal endar _i ndex As | nteger
Dimfirst_of _nonth As Vari ant
Static previous_day As I|nteger
Static previous_nonth As Integer
Static previous_year As Integer

Get numeric values for the date passed.
current _day = Day(current_date)

current _nmonth = Month(current_date)
current _year = Year (current_date)

A the beginning of the procedure, a check is nade to deternine if the specified nonth is a ready di spl ayed.
If so, ther€'s no reason to regenerate the nonth.

If (current_nonth <> previous_nonth) O (current_year <> previous_year) ¢
Then

If either the year or nonth have changed, then we need to redisplay the nonth on the cal endar. V& begin
by show ng the nonth and year in the calendar's caption. Then a sinpl e Sel ectGase st at enent
deternines the nunier of days in the current nonth.

frm Cal endar. Capti on = Format (current_date, "mmm yyyy")

Det ermi ne the nunber of days in the current nonth
Sel ect Case current_nonth
Case 1, 3, 5, 7, 8, 10, 12
days_in_month = 31
Case 4, 6, 9, 11
days_i n_month = 30
Case 2
If ((current_year Mbd 4) = 0) Then
days_i n_month = 29
El se
days_i n_nmonth = 28
End |f
End Sel ect
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The day of the week on vhich the first day of the nonth falls is determined by using two M sual Basic
functions: DateSerial and \Wekday. DateSerial takes three argunents year, nonth and day and
returns a date that can be stored in a variable of Variant data type or the newDate data type introduced
wth VB4 QOnce we' ve obtained a date for the first of the current nonth, we can pass this to the VWekday
function which returns the day of the week that this date falls on

Det erm ne day of week for first of nonth
first_of _nmonth = DateSerial (current_year, current_nonth, 1)
day_of _first = WeekDay(first_of_nonth)

Frnally, wrereadytodspaythe newcdendar. First, the existing cdendar is cleared. Then the newdates
are loaded into the captions of the labe s.

Clear the days currently on the cal endar.
For cal endar _i ndex = 0 To 36
Wth frm Cal endar
.1 bl _Day(cal endar _i ndex) . Caption = ""
.1 bl _Day(cal endar _i ndex) . BorderStyle = 0
.1 bl _Day(cal endar _i ndex) . Font Bol d = Fal se
.1 bl _Day(cal endar _i ndex) . ForeCol or = vbBI ack
End Wth
Next cal endar _i ndex

Load the days for the current nonth
For cal endar _i ndex = 1 To days_in_nonth
frm Cal endar. | bl _Day(cal endar _i ndex + day_of first - 2).Captiond
= Str(cal endar _i ndex)
Next cal endar _i ndex

The current date is saved to use as a conparison the next tine this routine is called. This keeps the
cal endar di splay frombe ng updat ed unnecessarily.

' Save the day, nonth, year conbinations for next tine.
previ ous_day = current_day
previous_nonth = current_nonth
previ ous_year = current_year

The followng Hse branch i s used when the cal endar display already contains the correct nonth and year
and the user just changes the day. Inthis case, al that has to be doneis toclear the currently hignigted
He

El se

' Clear the current highlighted day.
Wth frm Cal endar
.I'bl _Day(previous_day + day_of _first - 2).BorderStyle = 0
.1 bl _Day(previous_day + day_of _first - 2).FontBold = Fal se
.1 bl _Day(previous_day + day_of _first - 2).ForeCol or = vbBl ack
End Wth

' Save the day for the next tine.
previ ous_day = current_day

End I f
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Now whi chever branch the programtook, al that renains is to highlignt the current day.

' Highlight the current day.
Wth frmCal endar
.I'bl _Day(current_day + day_of first - 2).BorderStyle =1
.I'bl _Day(current_day + day_of _first - 2).FontBold = True
.I'bl _Day(current_day + day_of _first - 2).ForeCol or = vbRed
End Wth
End Sub

Controlling Movement Between Dates

Wiet her the user chooses to change the sel ected date by clicking onit, or by using the conmand buttons
at the top of the cal endar, the code uses the sane VBA function DateAdd to change the current date.

DateAdd al lows you to perform'date nath'. It adds the specified interval of tine to a date and returns the
newdate. The first parangter determines what interval to use (days nonths, years, etc.); the second
paranet er deternines hownany of the interva to add, and the | ast paraneter is the date which you wsh
to add things to. It nakes the job of noving between nonths, years and days very sinple. Qice the new
date has been found, the calendar is refreshed by a call to the Build Gil endar procedure which we
exanned earlier.

Here you can see the code for the click events of the label array that nakes up the cal endar and the
command buttons that alter the year and nonth. The click events for the PreviousYear and Previous
Month buttons are identical to those for the NextYear and NextMonth buttons except that the second
paraneter is -1

Private Sub | bl _Day_dick(lndex As |nteger)
current _date = DateAdd("y", Index - current_day - day of first + 2, ¢
current _date)
Cal | Build_Cal endar(current_date, current_day, current_nonth, &
current _year, days_in_nonth, day_of first)
End Sub

Private Sub cnd_Next Month_dick()
t xt _Dat e. Set Focus
current _date = DateAdd("ni, 1, current_date)
Cal| Build_Cal endar(current_date, current_day, current_nonth, &
current _year, days_in_nonth, day_of first)
End Sub

Private Sub cnd_Next _Year _Cick()
t xt _Dat e. Set Focus
current _date = DateAdd("yyyy", 1, current_date)
Cal | Build_Cal endar(current_date, current_day, current_nonth, &
current _year, days_in_nonth, day_of first)
End Sub

The procedure for the Today button sinply uses the Nowfunction to deternine the current date.

Private Sub cnd_Today_Q i ck()
t xt _Dat e. Set Focus
current _date = Now
Cal | Build_Cal endar(current_date, current_day, current_nonth, &
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current_year, days_in_nonth, day_of first)

End Sub

The DDE Interface

[OCECAl endar accepts a date to display on startup via CCE The text box control txt_Date (hidden well
off the edge of frmGlendar) is used wth the CCElink. Awtine that the value of this control changes
the calendar is updated. This functionality dlovs the calendar to be called wth an existing start date that
nay be different fromthe current date.

Private Sub txt_Date_Change()
current_date = txt_Date. Text
Cal | Build_Cal endar(current_date, current_day, current_nonth, &
current _year, days_in_nonth, day_of first)
End Sub

The txt_Date control is aso used to pass the newdate to the destination application so vhen a new date
issdectedviaadobeclick by the user, ve put it intothetext box. Youll see howthisis usedinthe
foll owng cal endar deno program

Private Sub | bl _Day_Dbl dick(lndex As Integer)
txt _Date. Text = Format (current_date, "mmmd, yyyy")
Unl oad Me

End Sub

Testing DDECalendar

Testing OCECAl endar is handl ed by a deno destination application, Deno.vbp. The test programconsists
of two text box controls which are used to retrieve a begi nning and endi ng dat e fromCCECA endar .

If you run the program you' |l see the formshown bel owand you' Il a so note that the server application,
O’ endar, has been started. Find a date and sel ect it by double clicking. The cal endar wll be renoved
and the sel ected date will be deposited in the StartDate text box on the deno program Mve to the End
Date text box. Again, the ODECGA endar wll be displayed so that you can sel ect another date and the End
Date box wll be updated.

To denonstrat e how dates can be passed in both directions between the deno programand DDECA endar
click again on the StartDate text box. Note howthe cal endar starts up wththeinitia date set tothe date
fromthe Start Date text box

What's Happening?
The only code in frmDeno is contained in the Got Focus event procedures for the two text boxes.
Private Sub txt_End_Date_Got Focus()

Cal | Get_Date(txt_End_Date)
End Sub

Private Sub txt_Start_Date_Got Focus()

Cal|l Get_Date(txt_Start_Date)
End Sub
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\Wen the deno programstarts, the GtFocus event for the Start Date text box triggers establishnent of a
connecti on w th DDECal endar. The procedure Get_Dat ehandl es the DCE communi cation. This procedure
isidentical instructure to the DOHD a er deno exanpl e wth one exception. Here, not only do we send the
current date to the source programusi ng Li nkFoke, but we al so set it so that the date will be returned by
setting the LinkMbde to vbAutonatic. In this node, whenever the |inked itemchanges on the source
applicationit wll austonaticaly be returned to our destination application

The process of events that occurs during this OOE conversation is:

1 Mattenpt i snadetoestabl i shaconversati onwththesourceapplication.
2 Ifthesourceisntruning, it’ sstarted

3 Thecurrent val ueof thedat et ext boxont hedest i nat i onprogram ssent tot hesour ce progranusi ng
Li nkPoke.

4 mautomaticlinkisestabli shedbet weent he appropri at edesti nati ontext boxandthetxt_Datetext box
control ont hesourceprogram

5 M 16-hit systenst hesour ceprogram bei ngset tosystenmodal , i sincontrol until theuser sel ect sadateby
doubl ecl i cki ng.

6 Wentheuser sel ectsadateit’ sl cadedi ntothetxt_Datecontrol onthesourceapplication. Sncethiscontrol
i slinkedtothedestinati onprogram thedat € stransferredtotheappropriat et ext boxonthedestination
gdication

Sub Get_Date(date_control As Control)
Const DDE_NO APP = 282
Dimreturn_val ue As Long

Load the cal endar utility, pass the current value of the destination
object to the calendar and then wait for the new val ue to be returned.
On Error GoTo Start_Cal endar

dat e_control . Li nkivbde = vbLi nkNone

date_control . Li nkTopi ¢ = "Cal endar| frm Cal endar"

date_control . Linkltem = "txt_Date"

dat e_control . Li nkibde vbLi nkianual

dat e_control . Li nkPoke

date_control . Li nkMbde = vbLi nkAut omati c

Exit Sub

This error handler is identica tothe previous [E deno. It’s used to hand e the situati on where the source
OCE application is not currently | oaded.

An error was encountered trying to access the calendar utility.
Check the error and handl e accordingly.
Start _Cal endar:
If (Err = DDE_NO _APP) Then
return_val ue = Shell (App. Path & "\cal endar. exe", 1)
Resune
El se
MsgBox Error(Err)
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End
End I f

End Sub

Conclusion

This exanpl e di splays howto use the prinary functions of [CEto transfer data both ways during a
conversation. It shows the differences between the autonati c and nanual |ink nodes and howthey' re used
to add OCE functionality to a Msua Basic application

DDE to Excel

In the previous tw sections, you were shown exanpl es of how you can use M sual Basic to create both
server and destination gpplications. Wilethis capability initsef can add significat fuxctiodity to your
prograns, CIE can al so be used to interface wth other applications. This section contai ns an exanpl e
whi ch uses CCE with Mcrosoft Excel .

The task of this exanple is to create a signout log for a car poo. V&Il use an Excel workbook contai ni ng
twel ve sheets, one for each nonth of a year. On each sheet there’s arowfor each day of the nonth and a
ca unm for one of ten types of vehicles that are availabl e to the enpl oyees.

Not et hi sexanpl erequi resMcrosaft Excel t obel cadedonyour FC

The Car Request application, Car_rgst.vbp found in the \ Chapll\ DCEExcel subdi rectory on the di sk,
uses two principle forns, a splash formand the prinary interface form Uhlike the previous two exanpl es,
vwhere the server applications were fairly snall and | oaded quickly, starting Excel can be tine consuning so
the splash formis intended to pacify the user during this process. To create a splash foomthat will |oad

qui ckly you need to keep the nuniber of controls to a nini num

Car Request

| Excel not running. Starting Excel.

Wen Excel has finished | oading, the splash formis unl caded and the Gr Request formis di spl ayed.
OCHEGl endar is autonatically | aunched when Grr Request is | oaded so that you can sel ect a date for
reserving a car by double clicking on a date. The calendar wll be renoved and the sel ected date wll be
deposited in the Date text box.

Entering the Employee’'s Name

Before a car can be requested, an enpl oyee nane nust be entered. Typically, this woul d be a good situation
to use a cono box, where the user would be restricted to sel ecting froma specific list of nanes, but for
the purpose of our exanple a text box is sufficient.
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Specifying Seating and Storage Space

You specify the mini numrequi renents for your vehicle by using the two confbo boxes | ocated at the
bottomof the form Gy vehicles which neet your requirenents will be available to sel ect from

oy gs . . )
Building a List of Vehicles |z&
Before you can select a car you nust build alist of available vehicles. Oxe you have entered the date,
storage and seating requi renents, click the Find available cars button to popul ate the Car drop-down |i stbox
wth the cars that are availabl e on your chosen date and whi ch neet the nini numrequi renents.

Try changing the seating and storage requi renents and rebuild the list of availabl e cars. Note howthe list
varies dependi ng upon the date and your paraneters.

Reserving a Car @

Wen you have built a list of availabl e vehicles based upon your requirenents, you are ready to reserve
your selection. Hck a vehicle fromthose available in the drop-down list box and reserve it by clicking the
Take car button.

What's Happening?

The CGr Request programbegins with the | oading of the splash form frmSlash. In the FormLoad
procedure for that form we center the formand then force its display. If the foomwas not explicitly
displayed it would not be shown until after the startup procedure was conpl eted, which woul d defeat the
purpose i ntended for the splash form The DpoBvents statenent allows tine for Wndows to display the
form

Private Sub Form Load()

' Display the splash form
Cent er _Form Me
Me. Show
DoEvent s

\Various gobal variables areinitialized a thispont. If yodreruningthe 16-bit version, you |l prabably need
toalter EXBH. PATHso that it natches the path to Bccel on your system Qherw se, you shoul d be able to
leave everythimg as it is.

Setup the Location of the Excel Spreadsheet.
DATA FILE = "[car_rqgst.xlIs]"
DATA FI LE_ONLY = App.Path & "\car_rqgst.xls"
# f Wn32 Then
EXCEL_PATH = Get Regi strySetti ng( HKEY_LOCAL_MACHI NE, " Sof t war e\ ¢
M crosof t\ W ndows\ Curr ent Ver si on\ App Pat hs\ Excel . exe", "")
#El sel f Wnl6 Then
Modi fy this for your own system
EXCEL_PATH = "C.\ O fi ce\ Excel \ Excel . exe"
#End | f

QOnce the splash formis displayed a check is nade to determine whether Excel is running. This procedure
wll load Excel if necessary, and | oad the appropriate spreadsheet for our application

Check_For _Excel

End Sub
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The procedure Check for_Excel, found in nod_Car_Request, perforns several functions. It begins by
attenpting to establish a CCE link to Excel. sing the sane error handl i ng techni ques as denonstrated in
the previous ME exanples, it wll trap lirk errors and start Excel if it isnt rumning

Sub Check_For _Excel ()
Const DDE_NO _APP = 282
Dimreturn_val ue As Long

' Set up a DDE link to Excel.
On Error GoTo Start_Excel _Now

Wth frmSplash
.t xt _Li nk. Li nkMode = vbLi nkNone
.t xt _Li nk. Li nkTi meout = 10
. pn3_St at us. Capti on " Establishing link to Excel."
.txt _Link. Li nkTopi c "Excel | systent
.t xt _Li nk. Li nkMode = vbLi nkManual
.t xt _Li nk. Li nkMode = vbLi nkNone

.txt _Link. Li nkTi meout = -1
.t xt _Li nk. Li nkMode = vbLi nkManual
End Wth

Qe a link has been established to Excel, the default spreadsheet is closed using the Li nkExecute
nethod. Wile this stepis nat criticd tothe operation of this exanple, it denonstrates the usefu ness of the
net hod.

On Error GoTo O
frm Spl ash. t xt _Li nk. Li nkExecute "[C ose(Fal se)]"

The status panel located at the bottomof the splash formkeeps the user inforned as to the progress of the
| oad procedure. By updating this panel the user knows that events are occurring. V& then use the
Li nkExecut e nethod agai n to open the spreadsheet we use for keeping track of the available cars.

On Error GoTo Start_Excel _Now
Wth frmSplash

.pn3_Status. Caption = " Loadi ng car request spreadsheet."
.txt_Link. Li nkExecute "[Open(""" & DATA FILE ONLY & """)]"
.pn3_Status. Caption = " Excel ready, starting app."

End Wth

Hnally, wth Excel running and the appropriate spreadsheet |oaded, we're ready to begin. Al that’'s left to
dois to renove the splash formand | oad the Gar Request nain form

' Everything is ready so renove the splash formand display the main form
Unl oad frm Spl ash
Load frm Car_Request
Exit Sub

The error hand ing routine at the bottomof this procedure is identical to those discussed in the previ ous
DDE exanpl es.

' An error was encountered trying to access Excel.
' Check the error and handl e accordingly.
Start _Excel _Now:
If (Err = DDE_NO _APP) Then
frm Spl ash. pn3_Status. Caption = " Excel not running. Starting Excel."
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return_val ue = Shel | (EXCEL_PATH, vbM ni m zedNoFocus)
Resune
El se
MsgBox Error (Err)
End
End | f

End Sub

The FormLoad procedure for the Gr Request formis very sinple. It begins by initializing todtips for the
forms tod bar. It theninitiaizes the cono boxes for avail dd e cars, seating and storage.

Private Sub Form Load()
Di mrow_i ndex As | nteger

Setup the form before we begin.
Load frm Tool Tip

Me. Show

DoEvent s

Load seating options.
Wth cnb_Seating
. Addl tem " 2"
. Addl tem " 3"
. Addl tem " 4"
. Addl tem " 5"
. Addl tem " 6"
. Addl tem " 7"
.Listlndex = 0
End Wth

Load storage options.
Wth cnb_Storage
.Addl tem " Smal | "
. Addl tem " Medi unt’
. Addl tem " Lar ge"
.Listlndex = 0
End Wth

Load avail abl e cars options.
cnb_Car. Addl t em " None"
cnb_Car. Listlndex = 0

End Sub

The first control on frmGar_Requestis the date text box as it has a Tabl ndexproperty of zero. The
effect of this actionis that when the Gr Reguest formis | oaded the date text contra receives the focus. The
ot Focusevent associated with that text box triggers establishnent of a connection wth OCECGA endar as
shown in the previous exanple. This confi nation of configurations and events results in a date being
sdicited wen the programis initiated.

Private Sub txt_Date_Got Focus()
DoEvent s
Cal | Get_Date(txt_Date)

End Sub
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T2 Car Request
A ER

Ater a date has been selected, the Gr Request formshoul d

appear as shomn here. Thisisthefirst tine sinceintiaion of Hame-l |

the programthat the user has conpl ete control over the

application. ptothis point the programhas been control | ed Car: INnne ,l
by the spl ash formand DDECAl endar.

Date: |Decemher 31,1995 |

Seating: IZ VI
Storage: ISmaII "I

Vilen any of the three conbo boxes for the car type, seating or storage are sel ected by clicking or tabbing,
the Qear_Car_List procedure in nod Car_Request is executed. The purpose of this procedure is to
reset the list of available cars vihenever any of the requirenents are nodified.

Sub Cl ear_Car_List()
Sinply resets the car list anytinme one of the request criteria
has changed.
Wth frm Car_Request.cnb_Car
. d ear
. Addl t em " None"
.Listlndex = 0
End Wth
End Sub

fs eqpanedearlier, the user nust first buldthelist of availdde cars before selectingacar by clicking the
Find available cars button. It woul d probabl y have been better to build this list in the DropDown event of
the Cars contbo box. WMen the button is clicked, the procedure for that event calls the

Get_Avail able Gars procedure which interacts wth the Excel spreadsheet to generate the car |ist.

Sub cnmB_Find_Cars_Cick ()
crmb_Car. d ear
Cal | Get_Avail abl e_Cars(txt_Date. Text)
cmb_Car. Listlndex = 0

End Sub

The procedure Get_Avail abl e_Garsi nvol ves the nost conpl ex CDE conversations of this application. It
begins by establishing a link wth the worksheet for the appropriate nonth. Several text box contral's, hidden
by locating themoff of the edge of the formis view are used for the E | inks. By | oopi ng through each of
the colunms for the requested date, we can deternine vhich cars are avail able. Wenever the cell for a
specific date (row and vehicle (coum) is enpty thenit's availab e

Sub Get _Avail abl e_Cars(ByVal requested_date As String)
Di m col utm_i ndex As | nt eger
Di m st orage_cl ass As | nteger

Check the availability of each car for the given day.

For colum_index = 2 To 12
Wth frmCar_Request.txt_Avail abl e
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. Li nkMbde = vbLi nkNone
. Li nkTopi c = "Excel |* & DATA_FI LE & nont h_of _r equest
.Linkltem="R'" & Trinm(Str(date_of request + 1)) & "C' &¢
Tri m(Str(col um_i ndex))
. Li nkMbde = vbLi nkAut onatic
. Li nkMbde = vbLi nkNone
End Wth

Wen a car is found, its specifications are checked to determine if it neets the nmininal seating and storage
requirenents. Seating and storage capecities are kept at the bottomof the cd unm for each car on a
vor ksheet .

" If the specified car is available check if it nmeets mnimum seating
' and storage requirenents. |If so, add it to the |ist.
If (Asc(Left(frmCar_Request.txt_Avail able. Text, 1)) = 13) Then

' Get seating specs.
Wth frm Car_Request.txt_Seating
. Li nkMbde = vbLi nkNone
. Li nkTopi c = "Excel |* & DATA_FI LE & nont h_of _r equest

.Linkltem= "R34" & "C' & Trin(Str(colum_i ndex))
. Li nkMbde = vbLi nkAut omatic
. Li nkMbde = vbLi nkNone

End Wth

" |If car neets the seating specs check its storage specs.
If (Val (frmCar_Request.txt_Seating) >= Val (frm Car_Request. ¢
cnb_Seating. Li st (frm Car_Request.cnb_Seating. Li stlndex))) Then
Wth frm Car_Request.txt_Storage
. Li nkMbde = vbLi nkNone
. Li nkTopi c = "Excel |* & DATA _FI LE & nont h_of _r equest

.Linkltem= "R35" & "C' & Trin(Str(colum_i ndex))
. Li nkMbde = vbLi nkAut omatic
. Li nkMbde = vbLi nkNone

End Wth

Sel ect Case Left$(frm Car_Request.txt_Storage, ¢
Len(frm Car_Request.txt_Storage) - 2)
Case "Smal | "

storage_class = 0
Case "Medi unf
storage_class = 1
Case "Large"
storage_class = 2
End Sel ect

Wen a vehicle is found to be both avail abl e and al so neets the nini numstorage and seating requi renents,
it’s added tothe available car list. Before adding a nane, it nost be trinmed of atrailing tab delintation.
The real trick here is that we nake use of the Itenitata property of the list box to store the col unm i ndex
for eech vehicle. If this festure vasn't utilized, we wou d have to search the list of cars by | ooping through
the BExcel spreadsheet using CCE |ooking for a natch every tine we vent to reserve a car.

" If the car neets the storage specs add it to the |ist.
I f (storage_class >= frm Car_Request.cnb_Storage. Li st1 ndex) Then
Wth frm Car_Request
.txt_Car. Li nkMbde = vbLi nkNone
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.txt_Car. LinkTopic = "Excel |" & DATA FILE & nont h_of _request

.txt_Car.Linkltem= "R1" & "C" & Trim(Str(colum_i ndex))

.txt_Car. Li nkMbde = vbLi nkAut onati c

.cnb_Car. Addl tem Left (frm Car_Request.txt_Car, &
Len(frm Car _Request.txt_Car) - 2)

.cnb_Car. It enDat a(frm Car _Request.cnb_Car. Newl ndex) =&
col umm_i ndex

.txt_Car. Li nkMode = vbLi nkNone

End Wth
End | f
End | f
End |f
Next col um_i ndex

End Sub
Cearly, thelist of availade cars wll vary depend ng upon your criteria

Al that's left istoreserve acar. This is perforned by clicking on the Take car conmand button. The click
event procedure for this contro reserves the selected vehicle. It begins by confirming that all data necessary
for reservingaca isavaldle

Private Sub cnB_Take _Car_d i ck()
Di m dat e_of _request As |nteger
' Verify that a name has been entered.
If (Len(txt_Nane.Text) = 0) Then
Beep
t xt _Nane. Set Focus
Exit Sub
End | f
' Verify that a car is available.
If (cnb_Car. List(cnb_Car.Listlndex) = "None") Then
Beep
crmb_Car. Set Focus
Exit Sub
End | f

Qce this has been deternmined, the reservation is perforned. The coordinates for the Bxce cell tofill for
the reservation are determined by using the nonth, date and Iteniata property of the Cars conbo box.
Alink is established wth the cell and its val ue i s updated using the Li nkRoke net hod.
' Reserve the selected car.

date_of _request = Val (Format$(txt_Date. Text, "dd"))
Wth txt_Name

. Li nkMbde = vbLi nkNone

. Li nkTopic = "Excel |" & DATA_FI LE & nont h_of _request

.Linkltem= "R" & Trin(Str(date_of _request + 1)) & "C' &¢

Trim(cmb_Car. |l tenData(cnb_Car. Li st ndex))

. Li nkMbde = vbLi nkManual

. Li nkPoke
End Wth

Fnally, using the Save Data procedure, the spreadsheet is saved wth our newreservation.
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Save the spreadsheet with the new addition.
Save_Dat a

End Sub
Save Data utilizes the LinkExecute nethod to instruct Excel to save the workbook.

Sub Save_Dat a()
| ssues command to save the car request spreadsheet.
Wth frm Car_Request.txt_Mnth
. Li nkMbde = vbLi nkNone
. LinkTopi ¢ = "Excel |" & DATA_FI LE_ONLY
. Li nkMbde = vbLi nkManual
. Li nkExecute "[ Save]"
End Wth
End Sub

Summary

This sinple Msual Basic to Excel IE exanpl e shows the power and extendibility that is availabl e through
the utilization of other Wndows applications wth your prograns.

You nay be wondering why we' ve covered DCE when it's an agi ng technol ogy bei ng pushed asi de by Q.E
as the standard neans of data exchange and programcontrol. There are three nain reasons:

A My applications support OOE but not QE
A [E is probably the sinplest nethod for continuously updating data between applications.

A You can wse OE across a network in a way that you catt use QE uiless you have the
hdp o the Btepise edtion o Msud Bsic

Let's take a | ook now at how CCE handl es network conmuni cati on.

NetDDE

NetIE just like it sounds, is Dymanic Data Exchange over a network. Qhce set up it is essentially the
sane as the [IE we' ve al ready seen, but before you can use it there are a nunber of steps that need to be
perforned to get NetCE working. You' Il need to neet all of the followng conditions before the exanpl e
wil verk.

s A netvork adgpter and gororiate netvorking softvare needs to be instdled on a least tw
nachines linked via a LAN The network nust include NtBRJ as one of its protocds.

A The source application nust be registered in the HKEY_LOCAL MACHINE/Software/Microsoft/
NetDDE/DDE Shares section of the Registry in Wndows 95, o in the [DDEShares] section of
Systemini in Wndows for Vérkgroups.

A The source guplication shodd be locaed sonevhere in the server nachings path o an entry
fa it shodd be adkd to the
HKEY_LOCAL_MACHINE\Software\Microsoft\Windows\CurrentVersion\App Paths section of the
Rg stry.

e NtODEexe nust be started so that E communication can be transported over the
net wor k.
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For our exanpl e \ Chapll\ Chatter\Chatter.vbp, you can find a sanpl e Registry file in the project
directory called Qhatter.reg. You can nerge this wth your Registry by sinply double-clicking it in
Bl orer.

[ HKEY_LOCAL_MACHINE\SOFTWARE\Microsoft\NetDDE\DDE Shares\CHATTER]
"Additional item count"=hex:00,00,00,00
"Application"="chatter"

"Permissions1"=hex:1f,00,00,00
"Permissions2"=hex:00,00,00,00
"Topic"="chatter"

Notethat frmChatter was set upas aDDEsour cew t haLi nkTopi cof "Chatter".

Toregister an applicationinthe OE Shares section of the Registry, you nust provide at least three pieces
of infornation: anaiasinthe fomaof a Registry key wiich you' Il use to refer to the source applicationin
code; and Registry val ues for both the application (executabl €) nane and the link topic. In addition, you can
a so specify restrictions on the use of your server. For exanpl e, you can prevent users fromusing Li nkPoke
on your [IE server or specify that they nust provide a password to access it. W II just use the basic itens
inthsgpicaion

Network Chatter & Network Chatter HE B3

Network Chatter shows how you can use @ % @ 'ﬂ

Net CDE to create a conmuni cation =
applicationthat alows users to converse wth
each other over a network. Thisis simlar to

Connected Machine:

the Chat application that cones wth Your Machine Name: ALEXS
Whndovs. |f you run the application, after :
naki ng sure the requi renents |isted above fant ek
have been net, you' Il see the formshown =
bel ow The text boxes are blank apart from
the one di spl ayi ng the nane of your
conput er. Use the handshake button to bring [
up a formthat allows you to enter the nane Recei :
. eceived Text:
of the nachine that you vant to connect to. =
-
|
NewokDDE |
Enter the Hame of the Machine to .
ST (T Enter a machi ne nane of another conputer on
the network that al so has Chatter.exe installed
| then press OK. Catter wil attenpt to attach to
the specified conmuter.
(1]8 I Cancel |
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If the conputer doesn't have NetIXE running or if Ghatter isn't inthat conputer's path, nothing nuch wil
happen, otherwse Ghatter wll be started on the nachi ne you specified and a nessage wll be passed to it
requesting a conversation. If the user of that nachine agrees to a conversation, they shoud click the
handshake button and they will see the formshown above with the nane of the calling nachi ne al ready
entered. Pressing the OK button wll connect themto the caller so that a two-way conversation can ensue by
typing into the SentText box and readi ng the nessages in the Received Text box.

Wen el ther user has finished they can termnate the conversation either by closing the Gatter application
down or by clicking the Stop button.

What's Happening?

The programbegins with Sub Min located in nod Chatter. This procedure ensures that Net[CCE is
running on our nachine. Although we can't nake sure that it's running on our target nachine, we can at
| east nake sure that it's running on our own.

Sub mai n()
Dimreturn_code As Long

On Error Resune Next
return_code = Shell ("netdde. exe", vbHi de)
frm Chatter. Show
On Error GoTo O
End Sub

The FormLoad procedure for frmChatter centers the formand retrieves the conputer nane using the
Get Gonput erNane AR function. This ARl call is 32-hit only soif you need to use this code on 16-bit
Wndows, |'mafraid you Il have to find your omn alternative.

Option Explicit
# f Wn32 Then
Private Decl are Function Get ConputerNanme Lib "kernel 32" Aliasd
" Get Conput er NaneA" (ByVal |pBuffer As String, nSize As Long) ¢
As Long
#End | f

Function Get _Conputer_Nane() As String
Dimreturn_code As Long

Di m conput er _nane As String

Di m conput er _nane_| ength As Long

conput er _nane_| ength = 255
conput er _name = String$(conputer_nane_| ength, "J")

' Get the current conputer's nanme and return it.
return_code = Get Conput er Nane( conput er _nane, conputer_nane_| engt h)
CGet _Conput er_Nane = Left $(conput er _name, conputer_name_| engt h)

End Function

Qce | caded, the application will sit there until the user presses a button or another nachine attenpts to
connect to this one. V€ |1 | ook through the connection process fromthe point of viewof a user who's
intiaingthe conversation
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The user starts toinitiate a conversation by pressing the handshake button. This shovs
frmGet_Usernane. Qce the destination conputer nane has been entered, the user wll press the OK
button. The click procedure for this button adds the destination conputer's nane to the text box on the
nain formand cal s that forns Qoen NetCCE nethod to start the conversation.

Private Sub cnd_OK dick()

' Place the destination conputer nane in the main fornm s conputer nane
text box.

frmChatter.txt_Dest_Conp_Nane. Text = UCase$(txt_Dest_Conp_Nane. Text)
frm Chatter. OQpen_Net DDE frm Chatter.txt_Dest_Conp_Nane. Text

Unl oad Me

End Sub

The (pen_Net [TE procedure starts by performing a fewinitializations tolet the user knowthat a
potentially lengthy process is about to occur.

Publ i ¢ Function Open_Net DDE(dest _conputer_nane As String) As Bool ean
Dimretry count As Integer

| f dest_conputer_nane = "" Then
Exit Function
End | f

On Error Resume Next
Scr een. MousePoi nter = vbHour gl ass

DoEvent s

Open_Net DDE = Fal se

retry_count = 0

Err =0

pn3_status. Caption = "Attenpting to connect to conputer: " &¢

dest _conput er _nane

A this stage, the function enters aloop totry and get the other nachine to respond. It uses the sane
principethat veveseenearlier: it atenpts alirk ad checks for errars. If it detects anerror, thelirnkis
canceled and it attenpts to create a newone by | ooping back to the top. It will only nake ten attenpts to
lirk successfully.

Do Wiile (retry_count < 10)
t xt _Recei ved. Li nkTopi ¢ = "\\" + dest_conputer_nanme + "\ NDDE$| CHATTER"
txt _Recei ved. Linkltem = "t xt _Sent"
t xt _Recei ved. Li nkMode = vbLi nkAut omati c

If Err <> 0 Then

' Cancel the connection, add 1 to the retry count and try again
t xt _Recei ved. Li nkMode = vbLi nkNone
retry_count = retry_count + 1

Note the fornat that we' re using for the Li nkTopic property. In general, you shoul d use

"\\ machi ne_nane\ NDDE$| appl i cati on_share_nane" as the topic for your Net DDE |inks where
nachi ne_nane i s the nane of the nachine that you would like to run a particul ar application, and
application share nane is the alias for that application declared in the NetCCE section of that
nachine' s Registry.
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If the link is opened successfully, then we have succeeded in |inking our txt_Received text box to the
other nachine's txt_Sent text box. S nce we have used an autonatic |ink, whenever the other user types
sonething into their upper text box, we will automatically receive it inour loner text box. A the nonent,
we coul d have a one-way conversation wth us on the receiving end, but to establish a two way conversation

ve need to get the other user tolink to us.

W do this by poking a text string into the other nachine's txt_Recei ved box requesting a conversation.
This is acconpl i shed by establishing alink between the txt_Conmand Qutput text box on this nachi ne
and the txt_Received text box on the other, using Li nkPoke to pass the string and then breaki ng the

lirk

El se
' We have a connection so set Open_NetDDE to True
Open_Net DDE = True
Pass our conputer nane
Wth txt_Comrand_Qut put
. LinkTopic = "\\" + dest_conputer_nanme + "\ NDDE$| CHATTER"
.Linkltem = "txt_Recei ved"
. Li nkMbde = vbLi nkAut omati c
.Text = "Chat with " & Get_Conputer_Nane() & "?"
. Li nkPoke
. Li nkMbde = vbLi nkNone
End Wth

W then link the sane text box to the txt_Conmand | nput box on the other nmachine and pass it a
comand stringtelling it that wedliketoinitiae a conversation, and passing it our conputer nane.

Pass the initiate nessage

Wth txt_Comrand_Qut put
. LinkTopic = "\\" + dest_conputer_nanme + "\ NDDE$| CHATTER"
.Linkltem = "txt_Command_| nput "
. Li nkMbde = vbLi nkAut onatic

.Text = "Initiate" & Get_Conputer_Nane()
. Li nkPoke
. Li nkMbde = vbLi nkNone
End Wth
pn3_status. Capti on = "DDE successful "
Exit Do
End | f
' reset the vb error code to clear.
Err =0
Loop

Screen. MousePoi nter = vbDef aul t
On Error GoTo O

End Function

The change event for the conmand input box on the other nachine is triggered when we pass it our
conputer nane. This procedure puts the nane that we pass into the destination conputer box on

frmGet_Wsernane so that if the user agrees to the conversation, they won't need to type in the conputer

nane t hensel ves when they bring up that formby pressing the handshake button.
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Private Sub txt_Conmand_| nput _Change()
' Are we being asked to term nate the chat?
If InStr(txt_Command_| nput. Text, "Terminate") Then
' Are we the one asking for the term nation
If (Md$(txt_Command_| nput. Text, 10) = txt_Source_Conp_Nane. Text) Then
Exit Sub
El se
Di sconnect _Net DDE
End | f
End | f

' Is a Chat being initiated?
If InStr(txt_Command_| nput. Text, "Initiate") Then
' Are we doing the initiating?
I f (Md$(txt_Command_| nput. Text, 9) = txt_Source_Conp_Nane. Text) Then
Exit Sub
El se
frm Get _Username. t xt _Dest _Conp_Name. Text =&
M d$(t xt _Conmmand_I nput . Text, 9)
End |f
End |f
End Sub

If the other user does agree to the conversation, they' Il connect to us in exactly the sane vay as ve
comnected to them they' Il link their receive text box sothat it austonatically receives the text fromour send
text box, and so atwo-vay link is created wth Gatter acting both as a destination and as a source on each
nachi ne.

This conversation wil cotinue util either of the parties decides toend it either by closing their application
or clicking the Stop button. In either case, the cn8 O sconnect_Qick procedure i s execut ed.

Private Sub cnB_Di sconnect _Cick()
Noti fy_Term nation
Di sconnect _Net DDE

End Sub

The first procedure cal |l ed sends sone text fromthe txt_Conmand Qutput text box of the closing
nachine to the txt_CGnmand | nput box of the other, notifying it of the ternmination of the conversation.
As you can see fromthe code in the txt_Command_| nput _Change procedure shown above, this wll
cause the other application to execute the DO sconnect Net ODE procedure too. V& need to nake sure that
this happens, so that the other nachine doesn't continue to receive text fromour send text box. The

D sconnect _Net CCE procedure just nakes sure that all possible links to the other nachine's Chatter
programare cl osed.

Private Function Di sconnect_Net DDE() As Bool ean

I f txt_Dest_Conp_Nane. Text = "" Then
Exit Function
End |f
On Error Resume Next
DoEvent s
pn3_status. Caption = "Attenpting to di sconnect from other nachine."

txt _Dest _Conp_Nane. Text = ""

' Cear the sent text box.
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txt_Sent.Text = ""

t xt _Sour ce_Conp_Nane. Text = ""
t xt _Sour ce_Conp_Nane. Li nkPoke

' cancel the Net DDE connection
t xt _Sour ce_Conp_Nare. Li nkMode = vbLi nkNone

' Disconnect the received text box.
t xt _Recei ved. Li nkMode = vbLi nkNone
t xt _Received. Text = ""

t xt _Command_| nput . Li nkMode = vbLi nkNone
t xt _Command_Cut put . Li nkMode = vbLi nkNone

Di sconnect _Net DDE = Fal se

On Error GoTo O

t xt _Sour ce_Conp_Nane. Text = Get_Conput er _Nane()
pn3_status. Caption = "Di sconnected from other machine."

End Function

Summary

You can see that IEis a very useful tool, despite the rise of QE The fact that Net(CE all ows you to
execute and conmuni cate wth applications running on other nachi nes nakes it nore useful still. Athough
our applicationis afarly trivial one, you can use these Net [TE techni ques to create your own network
apicaios wth very little effart.

Communicating with MAPI

MH is the Mssaging Application Progranming Interface, an AR that lets you take advantage of the
facilities of any MR -conpliant nail systens on your users' systens. By using the M functions or
MH controls wth Msual Basic, you can wite code to integrate your own applications wth your users'
existing nail system allowng youto performall sorts of nail nani pul aion tasks fromyour oawn code.

Inthis next section, we're going to nail-enable the NicroRost application that we created earlier inthe
book. V& 11 do this using the M Session and M Messages control s supplied wth the B of essi onal
edition of Msua Besic 4 Bforewe dothis, youll need a M nail systemon your nachine to test it. If
you don't already have a MM nail systemon your nachine, you can install one by installing Mcrosoft
Mi | that comes with Wndows NI, Wndows for Veérkgroups or Wndows 95. Oh Wndows 95, you'll have
toinstall BExchange to get Microsoft Mil. Qe your nail systemis instaled and configured you can test
the newversion of McroPost, even if you can only send nail to yourself.

MicroPost Mail

You' Il find McroPost Mil in the \ Chapll\ MPst Mii I\ subdirectory on the disc. If you run the project
Mistnai | . vbp, you' Il seethat reaivey little has changed since the first version; dl of the orignd features
remain. In addition, the main formhas gai ned three nenu itens: Connectto E-mail, Geta Note from E-
mail, and Disconnect from E-mail whi | e each of the notes has gained a single nenu item Mail
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Bsfore you can use any of the nail facilities that McroRost Mil offers, you need to connect to your e-nail
systemby clicking the Connectto E-mail itemin the Notes nenu of the nain form This will bring up the
standard | ogin screen for your nail system allowng you to choose a nail profile or enter a password as
necessary.

Once connected to your nail system the other nenu itens that were previously di sabl ed becone enabl ed
so that you can performnai|l operations on your notes. Htting the Mail itemon one of your notes a |l ovs
you to send it to anyone you choose, and clicking on the Geta Note from E-mail itemon the nain form

| ets you choose one of the nmessages in your in-box to turn into a McroRost note. Vilen you' ve fini shed
wth the mail system you can di sconnect by hitting the Disconnectfrom E-mail nenu itemor just close the
gicaion

What's Happening?

V& [l begin our | ook behind the scenes by seei ng howwe connect to the nail system The click event for
this nenu itemjust calls the procedure Gonnect _to Miil _Systemlocated in frmM cropost.

Private Sub mmu_Not es_Connect _Mail _Server_dick()
Connect _to_Mail _System
End Sub

Connecting to MAPI

Gnnecting to a MA mai | systemis as easy as using the S gnOh nethod of the M Session control,
nps_Login. If it fails to connect to the user's nail system an error will be generated which we can trap
and handl e appropriately. Qherwse, we need to extract the Sessionl D fromthe M Session control and
pass it to the MM Messages control, npmMecropost. This ensures that both controls are working with
the sane nail session.

Sub Connect _to_Mail _System()
Di m response As | nteger

On Error Resume Next
Err =0
' Attenpt to connect to a mail server
nps_Logi n. Si gnOn
If Err = 0 Then
npm_M cropost . Sessi onl D = nps_Logi n. Sessi onl D
mai | _enabl ed = True
El se
response = MsgBox("Error when attenpting to nake" & Chr(vbKeyReturn) &
& Chr(10) & "a connection to E-Mail system", vbOKOnly +&
vbDef aul t Buttonl + vblnformati on + vbApplicati onvodal, "Mail &
Logi n")
mai | _enabl ed = Fal se
End |f

nce we' ve determned whet her we' ve opened a nail session, then we can call the Enabl e Ml _Menus
procedure to enabl e and disable the nenu itens relating to nail dependi ng on our success.

Enabl e_Mai | _Menus nai | _enabl ed
On Error GoTo O
End Sub
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Here, once again, you can see how useful the visible notes collection has been.

Sub Enabl e_Mi | _Menus(ByVal enabl ed_status As Bool ean)
Di m not e_obj ect As frm Note

' Enabl e/disable main formmail nenu itens.
mmu_Not es_Connect _Mai | _Server. Enabl ed = Not (enabl ed_st at us)
mu_Not es_Di sconnect _Mai | _Server. Enabl ed = enabl ed_st at us
mu_Not es_Get _Mai | _Not e. Enabl ed = enabl ed_st at us

' Enabl e/ disable mail menu itemon all Visible Notes.
For Each note_object In visible_notes
| f enabl ed_status Then
not e_obj ect . Enabl eMai |

El se
not e_obj ect . Di sabl eMai |
End | f
Next not e_obj ect
End Sub
Signing Off

The procedure to disconnect fromthe nail systemis even sinpler as it only uses the SgnGf nethod of
the nps_Login MM Session control. This procedure is called fromthe nenu itemclick event and the
Lhl oad procedure of the nain form

Sub Di sconnect _from Mail _System()
On Error Resune Next

' Disconnect from Mail Server
mps_Logi n. Si gnOrF f

' Disabl e/Enable Mail nenu itens.
mai | _enabl ed = Fal se
Enabl e_Mai | _Menus nai | _enabl ed
On Error GoTo O

End Sub

Mailing the Notes

The nai ling of individual notes is achieved through the new Mil M nethod provi ded for them Athough
weonycal it fromthe note that's to be sent, the fact that it's a Riblionethod neans that it offers
additiona flexibility. For exanple, it woud only take a fewlines of code to send all the notes:

Public Sub Mail Me()
' Mail current note.
Wth frmM croPost. npm M cropost
. Conpose
. MsgNot eText = txt_Note. Text
. MsgSubj ect = Me. Caption
. Send True
End Wth
End Sub
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The Conpose nethod of the B Don't Forget ! - Microsoft Exchange =] E3
MR Messages control i ndi cates File Edit “iew Inzert Format Tool: Compose Help

that ve' re conposing a new = |2 5| mleli= e ] X

nessage. & set the text of the = ———
nessage to be the text of the Joia oD mlouley =
note that is tobe sent ad set
its subject fromthe Gaption of TL“
the note by configuring the G ||
MSg’\bF eText and. Subject: IDon't Forget |
MsgSubj ect properties of the
control . The Send net hod Remember to put the cat out! =
sends the note, wth the

par anet er det er mni ng whet her
the send nessage di al og shoul d
be displayed. S nce we need to
find ot who the nessage
should go to, and we don't
intend to create our own dial og
inorder toget this infornation,
vwe use True as the paranet er
sothat theddogis dspayed

)

TET

|==]

N R

Retrieving a Message

Retrieving a nessage and creating a note fromit is just as easy. This requires us to add a newformto the
project, frmGt Mil _Note, fromwhich the user can choose a nessage to nake into a note. The
FormLoad procedure for this formjust centers the formand calls the Load Mil procedure al so | ocat ed
wthinthis fom

Private Sub Form Load()
Cent er _Form Me
Load_Mai |

End Sub

Load Mil begins by configuring the npmMcropost control to retrieve the nessages in the order they
vere recei ved by setting the FetchSorted property to True. Setting this property to Fal se woul d
retrieve the nessages in the sort order specified by the user's Inbox. You can al so use the Fet chMgType
and Fet ch@nl yUhread properties to further define the nessages to be fetched.

The Fetch nethod actual |y retrieves the nessages and popul ates the control's nessage set.

Sub Load_Mail ()
Di m count As | nteger

Get all the Notes fromthe selected mail system and place themin the
l'i st box.

On Error Resume Next

Err =0

frmM croPost. npm M cropost. FetchSorted = True

frmM croPost. npm M cropost . Fet ch

| st _Mail _Notes. d ear
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Displaying Messages

The nuniber of nessages can be read fromthe MgQount property of the MM Messages control, and
infornation can be extracted froma nessage set by setting the control's Mgl ndex property to the desired
nuniber and readi ng any of a nunter of properties relating to the nessage.

In the code bel ow you can see that we' re using the Mgl ndex property to loop through all of the nessages
in the nessage set, and add the sender nane (MgQi gD spl ayNang) and the subj ect (MgSubj ect) of
each nessage to the list fromwhich the user can pick a nessage to display. V& store the Mglndex as the
Itenfata property of each list itemso that we can easily retrieve whi chever nessage the user chooses to
dsday.

For count = 0 To frm M croPost. npm M cropost. MsgCount - 1
frm M croPost. npm M cropost. Msgl ndex = count
| st_Mail _Notes. Addltem frm M croPost. mpm M cropost. MsgOri ghi spl ayNane &

& " " & vbTab & frm M croPost. mpm M cropost. MsgSubj ect
I st_Mail_Notes.|tenData(l st_Mail_Notes. New ndex) = count
Next count

On Error GoTo O

End Sub

Wien the user chooses a nessage, we create a newnote for it in the cn3 kay Qick procedure as
shown below This is essentially the sane as the G eate New Note procedure found i n nod M cropost,
except that we use the Mgubj ect of the chosen note to configure the title and the MgNot eText
property for the tedt of the nate

Private Sub cnB_Okay_C i ck()
Add a New Note based on the selected nail message.
frm M croPost. mpm M cropost . Msgl ndex =&
| st_Mil_Notes.|tenData(lst_Mail _Notes. Listlndex)
Wth note
.note_ID =0
.Title = frmM croPost. mpm M cropost . MsgSubj ect
. Top = defaul ts_SET("Top")
.Left = defaults_SET("Left")
. Hei ght = defaul ts_SET("Height")
.Wdth = defaul ts_SET("Wdth")
. Font Name = defaul ts_SET(" Font _Nane")
. Font Si ze def aul t s_SET(" Font _Si ze")
. Font Bol d = defaul ts_SET(" Font_Bol d")
.Fontltalic = defaults_SET("Font_ltalic")
. Font Under |l i ne = defaul ts_SET("Font_Underline")
. Font Stri keThrough = defaul ts_SET("Font _Stri keThrough")
. ForeCol or = defaults_SET("ForeCol or")
. BackCol or = defaul ts_SET("BackCol or")
.Menmo = frm M croPost. npm M cropost . MsgNot eText
End Wth

Store the note.
Save_Not e

Di spl ay the note.
Cal | Add_A Note

Unl oad Me
End Sub
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As you can see fromthis exanpl e, nail-enabling your applications is a sinple task wth the M Sessi on
and M Messages control s. These controls are nore flexi bl e than we have shown here, allowng you to
build nore of the nail functions into your own user interface, but nest of the tine you'll probably want to
wse the iser's existing nai |l interface, astha is wet they |l fed coiortadl e wth

If youre worried about the slight overhead incurred by using an X rather than raw code, then instead of
the MR control's, you could call the MA functions directly just as you would any other AR functions.
You can find docunentation for these functions in the MON VB Sarter Kit under Product
Docunentati o\ TKs\S nple MR K You won't find the declarations for the M functions in the
Wn32api .txt file, but if yourealy need to use these functions directly, the docunentationinthe Sarter
Kt does cottain the declarations in Msual Basic fornat.

Summary

Thi s chapter has shown several different nethods of extending your applications through the use of M sual
Basic's conmoni cation capabilities. Wile, typicaly, we think of the seria port when d scussi ng

conmuni cation prograns, in this chapter you were exposed to a variety of ways to add functionality to your
prograns through the use of communi cation techni ques. A ong the way you were shown how to:

Wrk wth yowr RCs seriad port using the N8N contrd .

Dvelop Msud Besic OOE destination and server applications.

e NetIE to work wth other Wndows prograns across network.

Btend your applications wth the poner of MA.
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