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Module6: In-Process OLE Servers

§ 6.1 Creating an OLE Server in a DLL

§§ 6.1.1 The 0 LEServer Object

Object Linking and Embedding (OLE), released in 1991, was the evolution of Dynamic Data Exchange
(DDE) that Microsoft developed for early versions of Windows. DDE was implemented in Dyalog APL
through shared variable syntax.

OLE evolved to become an architecture for software components known as the Component Object Model
(COM), and later (Distributed COM) DCOM. OLE can handle compound documents containing text,
graphics, video, and sound. COM has been called "the center of the Microsoft universe."

Component Object Model (COM) is a Microsoft platform for software components introduced by
Microsoft in 1993. It is used to enable interprocess communication and dynamic object creation in any
programming language that supports the technology. The term COM is often used in the software
development world as an umbrella term that encompasses the OLE, OLE Automation, ActiveX, COM+
and DCOM technologies. Microsoft did not begin emphasizing the name COM until 1997.

111 a clear ws, create an object called SvrAdd of Type 0LEServer. Rename the ws to SvrAdd.

§§ 6.1.2 Exporting Variables and Functions as Properties and Methods

60121 space SvrAdd, write a monadic, result-returning function, add, such as that below, or a more

useful example.

m SvrAdd.add
File Edit Yiew Options

Lol Feadd A_E;A:E
[11 A BeA_R

[Z2] :If B=CHEAT < A+«-A < :End
[3] R«A+B
Function TMPBS13:10/01... |Pos: 0,1

2| #.SvrAdd.add - Properties E]E‘

Fropeties | Value | Monitor  COM Propertes |

Right click on the function add and select e e
[Properties][COM Properties]. Check the Rek__vivenikr <] -
Exported check box then click on Param1 and hit vt j j .
the down arrow key. Set all types to

VT_VARIANT, or any appropriate type. The
properties box should then look like the adjacent

property page:

Help e[
Select OK to set the function argument and result S
type information. ¥ Broted
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0122 reate a variable called CHE AT with value l”-s"’“""-‘”‘“"”“"“‘ 3

zilde (¢). Right click and select [Properties] il s E--S-E" o]
[COM Properties]. Check the Exported check T A =
box. Change the type of the result to
VT_VARIANT and hit OK to set the variable

type information.

Prupert\esl Value ED

|v Exported

Cancel

§§ 6.1.3 Saving and registering your OLEServer

6131Check the menu item [File][Make . statirs

OCX/DLL on )SAVE] (version 9) and save the Fle aptons

workspace. This returns a status information box Processing OLEServers. ..

if [Tools][AutoStatus] is checked. o o sorigyadhsurRed. b

Exported function add

Exported variable CHEAT

Done SurAdd

Finished processing OLEServers

At this point, Dyalog APL automatically updates
the Windows registry and type libraries with all
of the information needed to make your object
accessible by COM. SvrAdd.TLB should be Close
stored in a suitable directory.

Fegistering In Process Server
Fegistered In Process Server

Note that [File][Make OCX/DLL on )SAVE] has been replaced with [File][Export...] in version 10.
From version 10, in-process OLE Servers and ActiveX Controls may be bound with either the
development or runtime Dyalog APL DLL.

§ 6.2 Variable type Information
§§ 6.2.1 Setting Method Information

Assuming (WX 1 , the above steps for exporting functions as methods could have been achieved under
program control by
ExportedFns<c'add'
SetFnInfo(c'add'),c("'"' "WI_VARIANT')d
('"Parami' '"VI_VARIANT')('Param2' 'VI_VARIANT')T
Note that the names of optional parameters are surrounded by brackets, eg (' [Param2]'...)

§§ 6.2.2 Setting Property Information
Similarly, variables can be exported as properties under program control.
CHEAT<«#®

ExportedVars<c'CHEAT'
SetVarInfo'CHEAT'" 'VI_VARIANT'
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The Root has a property called OLEServers which lists the OLE Servers registered on your personal
computer.
a<+#.0LEServers

& SyrAdd.a
File Edit Yiew Options

Modified Mested ... Pos: 1176,68

This list gives the unique class ID of each server. Looking in the registry at the classes under key
HKEY_CLASSES_ROOT\CLSID reveals, amongst other things, the name of the DLL in which our
server is stored.

% Registry Editor |:”§| [g|
File Edit Vew Favorites Help

[C {cebsz2d1-5cf3-11ce-adeS-00aa004477 3d} || Mame Type Data

= {C928E982-6D75-4FDA-BS7E-E199C9 1 336FT} 8] (Default) REG.SZ CHDyalogaOiSvridd.dl

(23 DyalogDispInterface

[Z1 DvalogEventInkerface

a InProcSer 4

23 ProgID §

(23 Programmable

23 TypeLib
D {C962ABC9-162E-11D1-8DCE-00A0CIZBS00F
D {96401 CC-0EL7-11D3-385E-00C04F72C7 17}
([ {C96401CF-0E17-11D3-855E-00C04F72C717) 4

£ | > £

| Computer|HKEY_CLASSES_ROOTICLSID|{C926E962-6078-4FDA-BS7E-E199C91336F 9} InProcServer32

| ™

The server may be unregistered and reregistered in a DOS box as required.

AWINDOWS\System 3 2\command.com

Microzof t(R> Windows DOS
CCXCopyright Microsoft Corp 1998-2881.

Ciwrregsvrd? Su cisdvalog?@8ssvradd.dll

Ciwrregsvrd2 cisdyalog?@ssvradd.dll

G

Note that Svradd.dll calls the dynamic link library version of Dyalog APL when it starts and Dyalog.dll
must be visible to REGSVR32.EXE when the server is registered. In Dyalog version 10 DYALOG.DLL
may be distributed free of charge as part of an application.

§ 6.3 Using your OLE Server
§§6.3.1 The 0LEC 1 ient Object

In a clear workspace, create an OLEC I ient object with the C 1assName property set to dyalog.SvrAdd.
0cs '"SVR'OWC'OLECIlient' 'dyalog.SvrAdd'
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The object contains no functions or variables but add is reported as a method and CHE AT is on the list of

properties.

)fns
yvars
Ymethods
add
6.3.1.1

Try out your exported server method using various arguments. Set CHEAT to 5 and try add again.

6312Check the results of GetMet hodInfo'add' and GetPropertyInfo' CHEAT .

6‘3‘1‘3lnvestigate the workspaces CFILES.DWS and LOAN.DWS in conjunction with the explanations in

Dyalog APL Interface Guide and related sections of www.dyalog.com

§§ 6.3.2 Examining Type Libraries

Calling information regarding exported methods may be found by right-clicking on add and selecting
[Properties][Calling Information].

#.SVR.add - Properties El&‘

Propeties I

add

Marne: add
Help String
HelpID DeeFFFFFFFF

Result VT _VARIANT
Arguments:

Parami NT_VARTANT
Param2 VT_VARIANT

< >

S
Cancel

Or the same information may be obtained from the OLEC ] ient method GetMet hodInfo (see also
GetPropertyInfo).

DISPLAY GetMethodInfo'add'

|
|
|
|
|
1

Or the information may be obtained from the TypeLibs section of the workspace explorer.

B Exploring CLEAR WS [#.SVR] - Dyalog APL/W []=1ES]
File Edit View Taoals
workspace Tres Conterts of TypeLibslLoaded LibrariesiDyalog swradd Objects|Objcts|SvraddDisp\Methodsladd
= [ - [ [
SUR Narme a
* EI%SE Help String
= & HelpID AT
=4 Tupelibs
4% Loaded Libraries Resul UT_YARIANT
2 )
CE] Dwualog suradd Dbjects arauments:
# 80) Object CoClasses Param1 VT_VARIANT
=3 Objects Param2 VT_WARIANT
= 4% SurAddDisp
=4 Hethods
S
= & Properties
= 4% Event Sets
+ 9 OLE Automation
+ % Registered Libraries
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Int32[] would be a more precise alternative to VIT_VARIANT for these arguments and result.

§§ 6.3.3 Calling an OLE Server from VB

Given the files SvrAdd.DLL, Dyalog.DLL and SvrAdd.TLB, any language which can access OLE servers
from DLLs may be used to run your server.

First the server has to be registered on the current machine, eg by the command line
C:\>regsvr32 c:\dyalog90\svradd.dli

Then an instance of the SvrAdd object must be created and the add function called.

In VB a reference to the object is obtained using the CreateObject function
Set oDyalogSvr = CreateObject("dyalog.SvrAdd")

then the add method may be called using dot syntax
vResult = oDyalogSvr.add (24, 5)

In the following example, the result is placed on the caption of a form.

i+ Project1 - Microsoft Visual Basic [ design]

Ele Edit Wiew Project Format Debug Run Query Diagram Tools Add-Ins Window Help
H-5-E=H ooy HEIFTLER »
EE M 24 e -E-5-

i

- Form1 (Code)

= i &
Form > | |Lead -
| J | J - @ Project1 {Project1)
Private Sub Form Loadi) = I3 Forms
Dim oDyalogSrv ks Chject I— I3 Formt (Farmt)

Dim wResult As WVariant

Set oDyvalogSrvy = CreateChiject ("dyalog.Srvidd"”) Properties - Form1 X

‘Forml Form j

wREesult = oDyalogSrv. iddiz24, 5)

Me.Caption = CStr (vResult) Caption

Form Layout x|

al

[t] File Edt View Project Format Debug Run Query Diagram Tools Add-Ins Mindow Help = ﬂ
B - =5l Moo, M AERE D nes e »
£ = - - -
— Sl ] x
General
Q 'Private Sub Formw Load() ol 8
k = Dim oDyalogSrv Ls Chiject = EProiectl {Project1)
Dim vResult ks Variant =3 Farms

[ Form1 (Form1)
Set oDyalogSrv = CreateCbject ("dyalog.Srvidd")

vResult = oDyaloglrv.Add(24, 5)
Me.Caption = C3tr (vResult)

'End Sub
Private Sub form load()
Dim oDyalogSrv As DyalogSrviddLib.Srvidd
Dim vResult ks Variant
Dim vLeftil To 5] ks Variant [Form1. Form =
Dim wright (1 To 5] is Variant Alphabetic ]Categnr\zed]
(Name) Formi A
Set obyalogSrv = Createchject ("dyalog.Srvidd®) T e =
AutoRedraw False
For 1 =1To 5 BackColor [] a¢ta000000F
vlefti{i) = 1 + 1 Borderstyle 2 - Sizable v
vright(i) = 1 * 3
Next i Caption

Returns/sets the kext displayed in an
abject’s title bar or below an object's
For i = 0 To 4

Form Layout |
1bloutput.Caption = lblOutput.Caption £ vResultii] & vhbCrLf
Hext i EI

End Sub

wResult = oDyalogSrv. Add (vLeft, wright)
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A final example is based on two simple APL functions in a namespace called # . Express, and a third to
turn the namespace into an OLEServer.

This example allows one to type a line of APL code into the first cell of an Excel spreadsheet and have a
button on the spreadsheet execute the line. The result is placed on the ensuing lines of the spreadsheet.

- Editor, - [Express.e...

B=1Ed

B rle Edt view window - F %

Hateexecute Line

Hatetline

(IF " 'eefat . Editor, - [Express.E
Hat*t?aﬁ 3 1Pt BhEle Edit View Window : ——

‘End arebhAlatd, Lra HateExpress Line % Editor '[EXPTESS-ME---|.-__||_E_|E.|

(IF O=ppHat Trap O ‘gﬂﬁile Edit  Wiew Window - 8 x
Matel 1pHat Hateexecute Line

. _ ‘Flse HakeOLEServer

tELself d=priiat Hate3 1pODH '#.Express 'OHC' OLEServer”
Mat«C1l,PHatirHat i

“End (End FExportedFns

Madified Function | &... Pos: 5,0 Modified Funckion  Gr... Pos: 6,1 Function Gra... Pos: 0,1

The exported functions need to have their Result and Param1 types set to VT_VARIANT before )SAVE.

The function # . Express .Express above is called by Visual Basic code behind Excel and the result is
written to the cells of Excel in two different ways (below).

-all Microsoft ¥isual Basic - EXPRESS - [ThisDocument (Code)] (& Microsoft Visual Basic - EXPRESS.XLS - [Sheet1 (Code)]

o8 Fle Edt View Insert Format Debug Run Tools Add-Ins Window Help —|=| x| @ Fle Edi View Insert Format Debug Bun Tooks Addins Window Help =1alx]
: 51 o »
f e o S 3 =R =
CR=R=! # yon kMY @ 3 e = »umb MEE T T
3 " LS [x] 7
= CommandButton1 +| [cuiek -
EEalEctEEralent x| [commandButtont ] [eriek | = ‘ =] | El
= = Private Sub CommandButtonl Click() =
. Private sub CommandButtoni Click() - =% vBAProject (EXPRESS.XL: Call Clear
+ ¥ DocBuildersDK 'Call Clear I— £ &3 Microsoft Excel Objects Dim ex ks Object
# @Normal Dim ex ks Chject heetl (Sheet1) Dim res As Variant
= SﬁProiect(ExFREss) Dim res As Variant heetz (Sheetz) Set ex = CreateChject ("dyalog.Express™)
=43 Microsoft Word Objects Set ex = CreateCbject("dyalog.Express") heet3 (sheet3) Line = Cells(l, 1].Value
B ThisDocument Line = AetiveDocument.Paragraphs(1i).Range hissarkhook res = ex.Express(Line]
=5 Modules res = ex.Express(Line) For r =0 :ro UBound (res, 1}
<2 NewMacros For r = 0 To UBound(res, 1) =13 zallz(:E+U§Euzdiri)s,v;)lua SEEElE )
+-(07] References AotiveDooument, Paragraphs (r) . RBange (res(r)) < | 3 e S & . &
Hext .
Properties - ThisDocument || — s Properties - Sheet1 x| Next r
End Sub
ThisDocumen! Document - | L | Sheet1 Workshest = |
sichabetic | Cateqoried | Sub Clear() Alphabetic | categorized | Sub Clear ()
m For r = 0 To 20O (Mame) Sheetl ~ For r = 0 To 20
i hisEincarznt [ For ¢ = 0 To 20 DisplayPagsbre:Faise L e
[AutoHyphenatic False - Cells(r + 2, & + 1).Value = "r DisplayRight ToL False Cellsir + 2, o + 1).Valus = ""
Consecutivetlyp 0 Hext o EnableAutoFitel False Next
DefaultTabStop 36 Next r EnableCalculatic True = Mext r
EmbedTrueType False End Sub EnableCutining False End Sub | |
FarEastLinetres (- X EnablePivotTabl False | -
Eevract inapvazn . wiswraen 2| [ZJE 4 Y Enablessiection 0 - dhiokestric ¥ || | =]= 4 |

Note that later versions of Excel use Value2 in place of Value in the VB code above.

6331 Ak for the next module on OLE Clients
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