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Introduction

= Damien Watkins
= damien@project42.net
= Project 7 member from Monash University

= MSR invited Monash to join Project 7 in
November 1998

= |[SE/Monash: Eiffel
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Background

= There are a number of different and
interesting programming languages

= |nteroperability allows programmers to use
the right language for the task at hand and
then expose the functionality

= There is nothing conceptually new in this
idea, there are already a number of
architectures that facilitate language
interoperability
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Background

= Two widely used multi-language
architectures are:

= Object Management Group’s (OMG'’s)
Common Object Request Broker
Architecture (CORBA)

= Microsoft's Component Object Model
(COM)
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Background

= Both use an IDL

= |[DL’s have built in types and allow
developers to create their own types

= IDL compilers can generate metadata about
the types that users define

= Type Library, Interface Repository

= IDL Compilers generate proxy objects for
use at runtime
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Background

= Limitations

= Types are limited to value types and
interface types

= Metadata generation is often optional

= Proxy objects generally allow for cross
language method calls only
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.NET Framework

= The .NET Framework provides multiple
language support

= The .NET Framework extends many of the
facilities of other architectures

= Many of the extensions are evolutionary
rather than revolutionary
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.NET Framework

System.Web System.Windows
| Web Services " Web Forms | | Controls || Drawing |
| ASP.NET Application Services | | Windows Application Services |

System Base Framework
| ADONET || XML I sQL | Threading |

| 10 ” Net ” Security ”ServiceProcess|

Common Language Runtime

|TypeSystem| | Metadata | | Execution |

=)
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.NET Framework

= Type System provides built-in and user
defined

= Value types
= Interface Types
= Object Types

= Cross language implementation
inheritance
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.NET Framework

= Metadata generation is both mandatory and
automatic

= Metadata annotations are extensible via
Attributes

= Metadata is the essential bridge between
language compilers and the execution
system
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.NET Framework

= The execution provides
= Type Safety

= Memory Management
= JIT Compilation

= Exception Handling

= Security
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Examples — Managed C++

#using <nscorlib.dl >
usi ng namespace System
__gc public class Hell owr!| dCPP

{
publ i c:
voi d SayHel | oCPP()
{
Console::WiteLine("Hello World from C++!");
}
b
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Examples — Visual Basic

I nports System
I mports Hel | oWor | dCPP

Public C ass Hel |l oWorl dvB
I nherits Hel |l oWor| dCPP
Sub SayHel | oVB()
Console.WiteLine ("Hello Wirld from Visual Basic!")
End Sub
End Cl ass
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Examples — COBOL

000010 CLASS-1D. Hel | oWorl dCOB | NHERI TS Hel | oWor | dVB.
000020 ENVI RONMENT DI VI SI ON

000030 CONFI GURATI ON SECTI ON

000040 REPGCSI TORY

000050 CLASS Hel | owor| dvB AS "Hel | oWor | dVB"
000060 OBJECT.

000070 PROCEDURE DI VI SI ON

000080 METHOD- I D. SayHel | oCOB

000090 PROCEDURE DI VI SI ON

000100 DI SPLAY "Hello World from COBOL!".

000110 END METHOD SayHel | oCOB

000120 END OBJECT.

000130 END CLASS Hel | oWor | dCOB. Copyright Watkins 2002

Examples — C#

usi ng System
class Hell owbrl dCS: Hel | oWor | dCOB

{
public void SayHel | oCS()

{
String nessage = "Hello World from C#!";

Consol e. WitelLi ne(message);
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Examples — C#

public static int Min()
{
Hel | oWbr1 dCS h = new Hel | oWor | dCS() ;
h. SayHel | oCPP() ;
h. SayHel | oVB() ;
h. SayHel 1 oCOB() ;
h. SayHel | oCS() ;
return O,
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Examples

windowsisystem3 2iem

Directory of C:\Project? Demos\MultiLanguageNoPython
<DIR> R

<DIR> C.
2 HelloWorldCOB.coh
He1lollor1dCO
1 Hellollor1dCPP.cpp
Hellolor1dCPP.d1l
Hellolor1dCPP.ohj
7 HelloWlor1dCS.cs
HelloWor1dCS .exe

4
? Pl
4
8
7
4
8
7
?
3
134

21.394
7.987.381.248 byt

C=“\Project? Demos \MultiLanguage~NoPython>HelloWor1dCS.exe
HWorld from C++t
HWorld from Uisual Basic?
Horld from COBOL?
World from CH?

IC - ~Project? Demos \MultiLanguage\NoPuthon>
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Examples - Under the covers

ILDASM — a metadata inspection tool
ildasm HelloWorldCPP.cpp

ildasm HelloWorldVB.vb

ildasm HelloWorldCOB.cob

lldasm HelloWorldCS.cs
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Examples

= Language and architecture interoperability is
possible with the .NET Framework

= COM Interoperability allows COM
components to be programmed by different
.NET languages

= A C# program ties this all together
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Examples — VS.NET
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Examples — VS.NET

= VS.NET provides an IDE for the development
of multiple language solutions for .NET

= Language Interoperability between COBOL
and C# with debugging
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Summary

= Variety is the spice of life

= The .NET Framework builds on and extends
the capabilities and facilities of other
architectures

= Interoperability is a cornerstone of .NET
= Language
= Architecture (COM and XML)
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Questions
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