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2.2. .NET Enterprise Server
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2.4. .NET
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Build Data-Driven Web
Applications with ASP.NET
and MSDE 2000
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MET Framawork Home
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Suppor: B Print this pags
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Tuesday, March 23 st 1:00 FH F5T, as they snswer your questions sbout delba
uting thraading with Visual Batic MET, Wirual T4
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sl o o g g o i S .
o A=k
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3.1. Common Language Runtime (CLR)

CLR Common Language Runtime .NET Framework
.NET Framework Visual Studio
MSIL CLR
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NET

.NET ECMA, ISO

ECMA
http://msdn.microsoft.com/net/ecma/

ECGMA Standardization ~ Micro

BWADE W=D AT I3

O WEAG P dmv@rr@ 2@ JBDED

| 0D | Herten Antivins: O] -

J M50H
Fed WEY IEME)  ETND

FELAD I-‘J hittpe S medn micresaftesmnat s ma Wy i L0 "

o Horv | Site Map

MEDN Home Cravelopar Canlars Library Downloads | Code Capler | Bubsenplion: | HEDN Worldeade

Bearch for MSDN ECHA Standardization

Fh‘h.lnr !i.!|+|

MO Harss

ECMA and ISO/IEC C# and Common Language Infrastructure
Standards

In August, 000, Hicrosoft, HewlsttPackard and Intel co-sponsored the submissan of speciorhans for the Cammon

Preducts b Tachnologiss #
Library

Dioenlmads L3 Languags Lnfrastructurs (CLL) and CF pregramming langusgs ta the intsrmationsl standardization organization

Code Cenkar ECkA, &5 a result, ECMEA farmed tea task groups (TG and TG2, respectively) within TE39, its technical commithee
ME0N Magazine ¥ rasponsble for programming languages snd appheation development.

Culurnng L4 Dugring the next year, the co-sponsor companies, in conjunction with cther ECHA members and guests (induding
Showms b Webcasts 3 18H, Funsu Soltware, Plum Hall, Monash Umversily and [SE), rehned thess spechications nbo slandards, In

Supnart ¥ Diecember, 2000, the LCMA General assembly ratified the 15t adition of the C#F sad CLI standards &5 LOMA-DM and
Davalopar Community ¥ ECMA-335, respectively. & technical report an the CLI, ECHA TREE, was alsn ratified.

Training, Career b L] 1n late December, 2001, LCMA submitted the standards and TR to [SOSIEC ITC 1 vis the latter's Fast-Track process.
Evaints n april, 2003, 150 ratified the standards as 1SO/IFC 23270 (C#), ISO/1EC 23271 (CLD) and 1SO/TEC 23272 (CLT
Subscrmbons k TR}, Ewurvalent sprahcations have slso been adopled & 2nd edtion standards and TR by ECHA, Posted belew i a

Fartners b Certification

IT Prolessionals
architects

Subwenil an Arbicde

.Net show

NE
v

snapshot of the committes's work to date,
‘Work al ECMA an the nesl edibon of the Standards and TR 15 alresdy underway.
Posted below is 3 snapshot of the commithes's work to date.,

A dffarantly formatled versson of each of these documents s baing produced tor hnal pubbcabon as:

"

1SR stuprhr\ds and TR (L5t edition). To monmor the progress of the publications, plesse visit
W O .

2. ECma standards and TR (2rd edlicn). T rronitor the progress of the publications, plesss visit
|.Geg .

The parbapants i BECHA TCIWTGEZ amd TCILTET are providing these working docurments Lo the publhc for
informationsl purposes only. The contents are subject to change &s often as once & month, To participate in the

slandardirabnn fraced. cantard sor nenameshon’s FOMA ranrscmnlabiva. T voor ssanans doss ool corrcealls

| & <-srmmanaLe

P A h=3ak
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4.1.

C# CLR CLI Common Language
Infrastructure 2000 8 ECMA
TC39
TG2 TG3
2001 12 C# CLI ECMA-334, ECMA-335
CLI ECMA TR84
ECMA ISO/IEC JTC 1 2003 4 ISO C# ISO/IEC
23270 CLI ISO/IEC 23271 CLI TR ISO/IEC 23272
ECMA 2

C#

® http://www.ecma-international.org/publications/standards/Ecma-334.htm

® http://www.iso.org/iso/en/CatalogueDetailPage.CatalogueDetail?CSNUMBER=
36768&I1CS1=35&I1CS2=60&ICS3=

CLI

® http://www.ecma-international.org/publications/standards/Ecma-335.htm

® http://www.iso.org/iso/en/CatalogueDetailPage.CatalogueDetail?CSNUMBER=
36769&I1CS1=35&I1CS2=60&ICS3=

CLITR

® http://www.ecma-international.org/publications/techreports/E-TR-084.htm

® http://www.iso.org/iso/en/CatalogueDetailPage.CatalogueDetail?CSNUMBER=
36770&1CS1=35&1CS2=60&ICS3=

41.1. C#
ECMA-334 C#
® C#
® C#
® C#
® C#
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C#
C#
C#

a Ecma WEB-800 — Microsoft Internet Explorer
JrE REE fT) BREANE Y- AT

@m- O M@ G Lum domom @xo @ 2% 3 LED

FELAD @ http:/ Vi ecma-international ore /publications ‘standards /Ecma-334 htm V| Ui Morton Antivirus B~ Web PRS-

EX

Eal
.ecma A4 Contact Ecma y
Rue du Rhone 114 CH-1204 Geneva
NTERHATIONA T:+41 22 849 6000 F- +41 22 849 6001
=  Whatis Ecma |~ Activities |~ News [T Standards
Printer Friendly “ersion
Standards Index 4 Back
Standards List Sta ndal'd ECMA' 334
C# Language Specification
Tech. Reparts o
Index 29 ediition (Decermber 2002)
Tech. Repaorts List
This Ecma Standard specifies the form and establishes the interpretation of programs
written in the C# programming language.
It specifies B
s The representation of C# programs;
e The syntax and constraints of the C# language;
s The semantic rules for interpreting C# programs;
e The restrictions and limits imposed by a conforming implementation of C#,
This Ecma Standard does not specify
s The mechanism by which C# programs are transformed for use by a data-
processing system;
s The mechanism by which C# applications are invoked for use by a data-processing
system;
a_ Tho marhanicm hw whicrh innot dats ara trancformad for nca hie s C# annlication: b
&) ~-UHETENLE © A-Fok
41.2. CLI
ECMA-335
CLI CLI
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ECMA

S

3 Ecma WEB-800 — Microsoft Internet Explorer

JrE REE fTW BREANE YLD AT
T . . — N . Vo | =9
O - O HEG PoxJromo @50 @ - B- AN
J'_"F"DX(Q}@http:;’;’www.ecma—international.org;’pubIications;’standards;"Ecma—335.htm V| Ui Morton dntivirus 51 - Weh PRS- @
Eal
.ecma A4 Contact Ecma y
Rue du Rhone 114 CH-1204 Geneva
HTERMATIONA T:+41 22 849 6000 F- +41 22 849 6001
=  Whatis Ecma |~ Activities |~ News [T Standards
Printer Friendly “ersion
Standards Index ' Back
Standards List Sta ndal'd ECMA' 335
Common Language Infrastructure (CLI)
Tech. Reparts o
Index 29 ediition (Decermber 2002)
Tech. Repaorts List
This Standard ECMA-335 defines the Common Language Infrastructure (CLID in which
applications written in multiple high level languages may be executed in different system
environments without the need to rewrite the application to take into consideration the —
unique characteristics of those environments,
CLI is a runtime environment, with;:
e« 3 file format;
* a3 common type system;
s an extensible metadata system;
s an intermediate language;
e access to the underlying platform;
s a factored base class library.
This Ecma Standard consists of several sections in order to facilitate understanding
various components by describing those components in their separate sections, These
sections are: b
&) ~-UHETENLE © A-Fok
41.3. CLITR
ECMA-335 XML
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ECMA TR84

a Ecma WEB-800 — Microsoft Internet Explorer | Elb_q
JrLE REE FTA BRCANGE U-D AL e
= A A =Y | S = 2 ™| L,
Om - O HRAG Prx oo @50 @ L B-LBOE@
FELAD @http:;";"www.ecma—international.org;’pubIications;"techreports;"E—TR—DB-’l.htm V| Ui Morton dntivirus 51 - Weh PRS- @
A
fecma -
Rue du Rhone 114 CH-1204 Geneva
HTERMATIONA T:+41 22 849 6000 F- +41 22 849 6001
=  Whatis Ecma |~ Activities |~ News [T Standards
Printer Friendly “ersion
Standards Index ' Back
Standards List
Tech. Reparts
Index
Tech. Repaorts List
This Ecma Technical Report provides a tool that, when applied to the <ML file distributed
with Standard ECMA-335, generates the 294 MSWword files correponding to the CLI
libraries. These files are also included in ECMa TR/34,
The following file can be freely downloaded:
File name Size (Bytes) |Content
21 183 926 |ZIP file
The above filefs) are also available on CD-ROM or
a5 paper copy, which can be ordered frorm documents@ecrma-international.org. v
& © A-Fok
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.NET Framework ECMA

ECMA
http://research.microsoft.com/programs/europe/rotor/workshop.aspx

VS.HET SystemWeb (ASP.HE T} SystemWinForms
cH SessionState 1]

Caching HtmiControls

JScript Security WebControls

VB Configuration SystemDrawing

Design ComponentModel

VCIMC+HE Simple Web Senvices Drawing2D Printing
Protocols

Debugger Discoveny Description Imaging Text

Designers System.Data (ADO.HET) System.Xmi
ADO SaL Serialization
TS loalks De=ign Adapters

CorDBG System

ILAsm Collections 10 Security Runtime
ILDbDump Configuration Het ServiceProcess  InteropSenvices

SH Diagnostics Reflection Text Remoting
Serialization

Globalization Resources Threading

ILDASm

Metalnfo Common Language Runtime
: App Domain Loader AT
PEVerify

Common Type System Class Loader

Boot Loader Platfonmiakstraction

Threads Sy Timers
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4.2.

Web MSDN Library
http://msdn.microsoft.com/library/default.asp .NET Framework
.NET Framework Reference

http://msdn.microsoft.com/library/default.asp?url=/library/en-us/netstart/ntml/cpfr

ameworkref start.asp

JFLE REED

a Reference — Microsoft Internet Explorer

FTA) BRI G

Om- O K@ G Luxdono @70 @253 BADE®

W=AT ANLTH

FRELEAL @ httpe/ medn microsoftcom/ library /default asp?ur =/ library fen-us/netstart html Aoy

U Morton Antivirus B ~

MEDM Home

Wieh T2 AR G-

MSCM Horme = MSDH Library = MET Developrment = ,MET Framework SDK > ,MET Framework
WET Framework Reference
A synctoc X Reference
MET Framework SDK A
B .MET Framework - This section contains reference documentation of the public classes that constitute the .MET
. Framework, as well as lexicons for other languages employed in the \MET Framewark,
[0 Docurnentation Map by Tech
Getting Started In This Section
Inside the .NET Framework MET Framewark Class Library
. i . Documents each of the public classes that constitute the \NET Framework,
[J side-by-Side Execution .
) i MET Framework Compiler and Lanquage Reference
Prograrmming with the \MET | Provides links to docurnentation for the compilers and languages contained in the \MET
Building Applications Framewark,
; 1 Unmanaged 4PI Reference
¥
Debugqlng and.Pro.f'lIlng App Describes the APIs that runtime hosts call from unrmanaged code to configure and load
Deploying Applications the common language runtime into a process.,
Configuring Applications MET Framework Configuration File Schema
E| Docurnents the XML tags and attributes used to create configuration files.
= . ASP.NET Syntax .
Blless .lerary N Documents the syntax used to declaratively create an ASF.NET Web forms page,
Compiler and Language R Reqular Expression Language Elements
Unrmanaged API Referenc Documents the expression language employed in various places throughout the MET
Configuration File Schem: Framswork.
CodeDoM Quick Reference
AEPIET SymEe: Provides a quick lookup table for developers using the Code Document Object Model
Regular Expression Langu (CodeDOM).
[0 CodeDOM Quick Referenc Perfarmance Counters .
Performance Counters Describes tools vou can use to profile your code. N
Design Guideli for Cl Design Guidelines for Class Library Developers
EEE (EEEIIEE el Sk Provides consistency guidelines for developing your components and classes.,
Tools and Debugger v
< | B 4
@ Reference O A=k
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5. .NET
.NET ECMA

mono  DotGNU

Shared Source

Rotor
NET
5.1. mono
mono 2001
Linux, Unix
oS
mono

http://www.go-mono.com/

.NET
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D some / Mono = Meerosnit Internel Explorer
FrfIAE LY EEGh  BWMCADNAN =D AL

0:5 T .f.l .ﬂ } r. I T 7 HRICAN H’i.r_-f.l’ -E‘

B et v e e il

I m 0 n 0 : : Downloads  Daily snapshots  Soreenshots  Dooumentation  Bugs  Blogs

Heame

T Mond project i an open source effort sponsared by Noviell 10 creatbe Mono Status

Readms
- a frese implementation of thie HET Devielopmint Framinwork.

FagQ Sell hosting
Screanzhets Maona Inzludes g compdler for the C# language, a Commen Langusge E¥ Lompiler; e
Team Funtima [CLF) far the Cammon Langusge Infrastructure [CLI) and a sat of —tolch
Other sltes zlass libraries. The runtime can be gmbeddad inta your application. It Linuee/ A
Old Hews implemants toth ADOMET and ASP HET. Solaris /SPARC
PowrarPC:
Bug Reporting If wou hawe questions about the project; read the project launch AT missing
Mano statamant or visit owr 5t of Frequently Adoed Qunstions. excaptions
Runtime [Mac S and
pretimiding For detaits on the project's future direction, read the foadinag, and Linwee)
Classes download the latest software version. You con also gel a inapibol of owr ‘Woarks far
Gtk current work, or byowie he soece Lree, Liruoed 88,
ASP.HET (RLTTET)

- To participate in discusslon and dawvelopment, subscriba o our mailing S390,
ADD,.MET lists. Yo can also vislt the forum at GotMono or the Gik# and Mono Interpratar: SuromgAR,
C# Compiler W'ikis SPaRC,

VB Compller HPPA, SPARC

Download vl
Webforms
e dar 11th, 2004: Mana JIT ported to SPARC, and

AncnCYS access ASP.HET

Webiarvices
Farge Zoltan Varga announcid taday that the SPARC port of the Mano JIT warking
Compiling ;:E_::n r:;nf.;wn complated. Cangratulations ta Zoltan for this amazing " A1l atsamblins
Contributing CpLonh iEEEE campile,
Hackars Faly TEEb ML Byl My Muabive b Bl BEE fand: L | .
® A=k

mono

® Mono Kick Start (KICK START) Hans-Jurgen Schonig, Ewald Geschwinde
(2003/09/15) Macmillan Computer Pub

® Developing on Linux With C# and .Net: The Mono Project Daniel Solin
(2003/10/15) Springer-Verlag New York Inc

5.1.1. mono

mono 3

® C# ECMA-334

® CLI ECMA-335

® CLI JIT JustIn Time ECMA-335
ECMA-335 NET
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ECMA

mono
® ASPNET
® ADO.NET
e VB
mono
.NET
mono
® Remoting.CORBA
® Ginzu
® Gtk#
® #ZipLib
® GlGen
® Mono.LDAP
® Mono.Data
® Mono.Cairo
® Mono.Posix
® Mono.Http

5.1.2. mono GUI
mono
GUI
mono GNOME
Gtk#
.NET Framework
Gtk+ Windows
Gtk+
.NET
Gtk#

System.Windows.Forms

ECMA-335

.NET
Gtk+
Gtk+
mono
.NET
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69% System.Windows.Forms

5.1.3.
mono 2001 2004 1.0

Mono 1.0 Mone 1.2 Mono 1.4 Mono 2.0

2004 2005 2006
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mono

C#
Windows.Forms  VB.NET
mono 1.0
mono 1.0
mono 1.0 2004 mono 1.0
® C#
o JIT
e IL
o
® Core mscorlib, System, System. XML
® System.Data mono
® System.Web Web Apache
® System.Web.Services Web
System.Drawing
System.DirectoryServices
JIT x86 PPC
® ECMA ECMA mono
IKVM Java
mono .NETAPI 1.1
mono-1.0-compat .NET API 1.0 .NET 1.0
® mono-unstable
C#
Generic
® mono-ecma ECMA
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mono 1.2

mono 1.0 2004
Whidbey

® Generic

® ASPNET 2 Web

Remoting
XML  XQuery XPath
XPathDocument

FTP

Windows.Forms

1.0

.NET 1.2
mono 1.2 mono

1.2

1.2
® Generic C#
® ASPNET2.0
® Whidbey Remoting
()
() VB.NET
()

.NET

Whidbey

XmIDocument

SSL

1.2
API

mono

JScript

1.0

API

mono

mono 1.2

Whidbey
1.0

WSE1/WSE2 .NET Framework Web Service Enhancements  versionl

32
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® _NET 1.0API

System.Windows.Forms .NET 1.2

.NET 1.2 API 1.0 11
mono-compat mono
mono-unstable 1.2
2004 4
mono 1.4
mono 1.2
System.Xml ASP.NET
Windows.Forms .NET 1.2 API
2005 2
IKVM Java Gtk#
mono mono
mono CAS Code Access Security
mono
mono  WinFX
WinFX .NET oS Longhorn
0S
WinFX WinFS Indigo
GUI Avalon
mono
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mono2.0

5.1.4. mono

2004 3 mono
0.30.1 mono

System

96%

Y System £ Mono - Micrasoft Internet Explorer
Feliipy  BEE RTW BRCADE W=D ATE

Q;@- O = B SPum sy @ £

1 4B httpe e o meracomiclass-cabus - Syetambam| w00

=)

1.0

Her bory And

VB Compiler
Dowmload
CV5S sccess

List of not-implemented classes

AnonCVE aocess

Pick frarm the list of assemtlies in the menu on the left to vigw the cument status of that assambhby.

Ferga The tree shows items that are either missing or that have TODO attributas associated with them. You

L'_._-»mpilllng wan usn Phe chesckboens Lo shose only missing or orly 1O ibeme.
Contributing

Hackars
== to the mono CVS tree.
Dacumentatian

Clazz Do F _—
S A W A, TODO X Missing
Test Suite
& ¥ % Extra W T Errors
Erone TODO .
« Cormglntod
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Clicking, on a name will Lake you Lo the MO documentation for that ibem. CTHL-Clicking will Lake you
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5.2. DotGNU
DotGNU Web C#

Free Software Foundation

DotGNU 3
® DotGNU Portable.NET CLI C# C

CPU x86, ppc, arm, parisc, s390, ia64,

alpha, mips, sparc oS Linux, *BSD,
Cygwin/Mingw32, Mac OS X, Solaris, AIX

® phpGroupWare Web
Web Web

® DGEE Web

DotGNU
http://www.gnu.org/projects/dotgnu/index.html

B atGHU Project = Microsntt Internet Explarer

Fr4ILE EED BN BREADE =D AL [
O-O HEG Peeronvv @ve @ - B UUBALDED
LD E hetg e s g st it g e bl | UL Meorton AnbVes B v Web PUlAE -

@) DOtGNU Project . aureumtormonn

Free Software for Webservices and for C# Programming

- pag The DoaGHL project sms 1o Be fof wabeenicas and Tor CF progeama whal ORUVLIRUE i3 rapidly Becoming e deskiap
DML 0 Helese and server applicalions: e industry leader and provider of Free Softese solubions.
Sereanshnls
Arroryms Explainad Db currenily conelels of three main development projects (uiher componenis will be jdded over lime):
Fres Sofaata Licansin
= ; = NII: [Ccgtite) Podable NET. an implamentation of the Common Language Infrastnuchare (CL0), more commondy known
unl el cavagihtin 4 He 3 “HET", inthsdes everyring that you need fo compile and ran CF and C apglcations that uss the base class
Coding Competion linrasieg, MMWL, and Syatema\Windows. Forme, Cumendy suppored CPUs: kD6, ppe, arm, pariec, 8390, 1a64, alpha,
Malling Lists g, sparc. Supporled operaling sysberns. ONLinux (o PCs, Bpare, iPAD, Sharp Zaunes, PlayStalion 2, Wbox ),
DoroH Pkl TBED, Cygwin/Mnge2, Mac 05 X, Solarrs, Al Dnirg) Doewn|0ad Dngte

phaGroupiars, & mul-user wibebasod GroupWane Subs whith 3o Sends 10 provdo & good collechan of
#doaanu e chanmel wahianics components, sl of which can bé accessed Mough MML-RFPC £0 at you can sasily iInegrate hHam inth
welservite applications of your own.

The DOEE webasnice sarer |3 aks0 moving forward nicely. [inirg] Dorwenipad Dngtsil

Major modvaions Tor being imvoived bn DobsHL inclsde;
DulGVU Portabile NET I : A

Latel Changes A dnsine b provint Micresom iom Achiting Thoir SE gaa] al the &rk o GHAR EORPLARG S0 Trd Suchangs of
Frequently Asked Guestions digital infarmaton that hae defned Me pereanal compater industy, i5 andng”™ Bead e Guotation in condes and
e 1 inglall frgen gource b | i {
D T Alechnical inleresl in wabeanices, Byistode systems, snd compiler consirucion.
v ioad L A business shalegy of using DB, and cordibuling lo Dob3HUL Ded3HL i pard of 080 and Thereby profeched

Linrary Docs form Comng under the Corirol O amy Singh company,
Library Slatus
Deermas and Sample Programs Portable NET System. Windows.Forms Screenshots
Link%
Plick s thos hermberaily 40 shinas s Serpurighioky in Al give usth 3 buiaf avbgmatinn Mans seraurshibs ¥
| & <-ommmansie @ -2k
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Portable.NET

5.2.1. DotGNU Portable.NET
DotGNU Portable.NET

Linux
FreeBSD, Solaris, MacOS X

.NET DotGNU

CLI

Windows, NetBSD,
CPU

DotGNU Portable.NET ECMA-334 ECMA-335 C# CLI

DotGNU Portable.NET

.NET

CLI
.NET

DotGNU Portable.NET

5.2.2. DotGNU
DotGNU Portable.NET
Portable.NET Gtk Qt
Java

3
® System.Drawing

® System.Drawing/Toolkit

® System.Windows.Forms

System.Drawing/Toolkit

System.Windows.Forms

System.Windows.Forms
System.Windows.Forms DotGNU

Windows
Linux Mac OS

Windows GDI

System.Drawing.Graphics

2 System.Drawing

Forms API
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Mac DotGNU

Crab  file Eda  Ca o - [ Sat 147 e

T
liLhi @ 2

5.2.3. DotGNU
DotGNU mono
DotGNU 2003 11 0.1
DotGNU Portable.NET 2004
3 0.6.4
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Web

1 Fortable Net Status Page ~ Microsoft bnternet Cxplorer
ey IERE RO RWCADGE V=D AUTH

OR-Q-HNEG P v @rr @ -5 FE-JBODED

LA B bt v era one projects Adotanu Apnstib- ctatus se | UZAD | Morbon Andide Q = | el PO ARh

Portalbe MET
Namespaces

=

Mamespaces In the 38 nameaspaces

* Microseft Sceript Vsy we are missing:

28T constructors, 3084 mathods, 352
fiekde, 1514 properties, and 317 evants.

- System Runtime Remoting

&l & 1a=3k

38



5.3. Rotor
Rotor
C# Jscript CLI
2002 3 B 11 1.0

Windows XP  Free BSD Mac OS X
Rotor

http://research.microsoft.com/Collaboration/University/Europe/RFP/Rotor/

3 Kator Project = Microsall Internel Explorer
FrfIAE LY EEGh  BWMCADNAN =D AL

Or-O MEG  Pedfmv@rr@® 2B UABADED

RERRRRF Y-ty 1 e h mucacrnit cim U Ladicr t o Lieisoes

Microsoft

v | Resesrch | News | Collaborat

Rescarch
Projects
} Eursws, Hiddls Exst,
e | Rator Projects e
Prople Propects and Support
Publications

rarch Projects

Tha information in these pages is intended for anyone
frking ol using the Micrgsolt SSCLT (Rotor). The atbached

Dinenos & Demnlosds Y e

Hews pAGEs Swmmanse the RFF (request for proposal) and grants
HER Mews awarded by Microsoft to support early users of tha Sharad- Eontaet MDA Tasi
Prass kit Sourtl Comimon Language Iegtrastructune (SSCLL or Rotar)

for purpoees of research, teaching, or to anowrage the
growth of & commurnty of Rotar users. The RFP ksell 13 now dosed. The deadbae for
submissians was b May 2002, and fnal grants ware nothied an 24 May 2002,

Prass Rasourcas
Feabars Sbonos

Collabaration

Cammunty The mEartion of the inmal granks was mandly 86 hioks get things gaing, 56 please considar
Cordarences participating in the Fobar community if you have intarasts in this field,

Lectures Onling

Uavarsty Ralabons v | FReleased on 27 March 2002, Rotor provides a free, shared-source implementation of

Micresoft” & Comman Languags Funtime platform, mcludng souwntd coda for C8 and Iscript

About FER compilers, a5 wall a5 far the Cammoen Languags [nfrastructurs (CLI) platform itsel. It also
Jobs ¥ contains source code for @ vaniety of useful developar tools, induding a Cammon

Visiting MSR ¥ Intermsdaty Language (CIL) sssembler, o dsagsemblor, o debugaer, a profiler, and a0
Past, Present & Future 3 assambly linkar. The Robor code can be veed, modified, and re-distrbutad, far non-

Laby 3 cofmmercal expenmentabion, a3 a basis for courseware or lab progects, or a3 & guede for

Contast Us thiasa devslaping their Gwn commernasl ECMA implamantations. (The spacfications, alrtady
ratified as international standards by the Eurapean Computer Manufachurers Assocation
[ECMA Standards 242, 334 gad 235}, are undergomg 50 Fast Track prooisseg.)

® A=k
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Rotor

Rotor

http://research.microsoft.com/programs/europe/rotor/workshop.aspx
VS.NET System.Web (ASP.NET System.WinForms

C# C ComponentModel
: HtmIControls
JScript WebControls
VB System.Drawing
VC/MC++ SIBIEWLEEeiGeS Drawing2D
——
Debugger Discovery Description maging X

DESignerS System.Data (ADO.NET) System.Xml
SQL Serialization
SDK Tools Adapters

CorDBG System

wasm | [Collections

ILDbDump Configuration InteropServices
— T
Globalization Threading Serialization

Common Language Runtime

PEVerif _ App Domain Loader
ri
enty MSIL Common Type System Class Loader

ILDAsSmM
Metalnfo

Boot Loader Platform-Adaptation Layer Networking

Threads Sync Timers Filesystem
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5.4.
.NET Framework

5.4.1. |IDE SharpDevelop
IDE SharpDevelop Visual Studio
C# VB.NET
IDE .NET
GPL

IDE

&k Demo98 - SharpDevelop =10]

3

J File Edit  MWiew Search Project  Run Tools  Window  Help

[OzHd[% D BX[o Fa|=]% %

[Taols % x| MainForm.cs* | 4 b % |Praperties 7 x|
ASCII Table o IMainFnrm System.Windows.Forms.Forj
¥ Docurmentation Tags ] - A
: : SharpDevalap R =8la #|
Licenses
Tag o
#develop
Hello World {DataBindings)

WaL-T -

I Bl Design
(S SnapTocrid True
Cliphoard Ring Drawirid True
‘Windows Forms Locked False
A LinkLabel (Mame) MainForm
ab| Button GridSize 16; 16 ||
[abl TextBo E Focus

) Causesyalidation  True
E MainMenu

e B Layout

¥ Checkgox ‘Windowstate Marrmal
¥ RadioButton DockPadding
[™] GroupBox Size 256; 176 e
{221 PirbureRioe: ;I = ! —
Draks {Mame)
Components The name of the compaonent.
Cuskom Caomponents

@r |% C | T |_ Source  Design _ﬁ Properties Q Help |
B Task List

[Ready [[nd8  coll chi [[ ms| .

IDE
® C# VB.NET
® C# VB.NET
® C# VB.NET
[ ]
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o IDE

® C# VB.NET

54.2.

Eclipse

C#

ASP.NET ADO.NET XML HTML

http://www.icsharpcode.net/OpenSource/SD/Default.aspx

Improve C# Plug-in for Eclipse

Java
C#

IDE SharpDevelop

CPL v0.5

t Heommen - Fehpze Propme SOE

Eclipse C#

Eclipse

Ifu Bl Pegecinn  Woklerch Window  Help

S-BRa| 5

|m |EHM & o
| = Tesly
& ADD

r =

WE LT
VTR T ]
U ERET
um1my
WL T
WELm
VR

< contained in & D
“ in a Daka

public class HaiaWiodow

Systen:

Systen, Dravieg;

Systen Col lesotions;
Systea . ConponenlMode] |
Cystan . Vindows Forms:
Cysten, Data;

fr improws, ADOTest;

nansspace fr_ improve DataDindingTest {

(RURRATY >
This clazs ig & [orm that vill display infarmation
& DB, The information will be displayed

{/SURROTY Y
: Systen. Viodovs  Foras . Form

private Systen Vindows Forss DetaCrid maimCrid;
pravale Systea Vindows Foras Bubton loadBabbon
privale Systea. CoaponeniModel  Container components = oull.

This 18 the constructor

.
public MainWVindaw()
{

InitinlizeConponent |}

1
pub
cEE—

|17 Tasks 10 nema)

shalisct aloadData);

[
L2 ]
[ELE

&)

(4]
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http://www.improve-technologies.com/alpha/esharp/

5.4.3. IKVM.NET
.NET Java Java
Virtual Machine

Java Java
GNU
Classpath

R ]

Hosource - Eclpss Pionn

Eet_lvisible_1

Lersect

Foot

FpoEures
balidate_1lregi

mmand

L CompareTo

pre CompareTo

c_l1¥ocus_lout

Lolfilter_lkey

Flipee_swt_int

http://sourceforge.net/projects/ikvm/

43



6. .NET

.NET
6.1.
6.1.1. mono
mono
C# GNU GPL
GNU Library GPL
MIT X11
GPL LGPL C#
mono
http://www.go-mono.com/fag.html#licensing
6.1.2. DotGNU
DotGNU GNU GPL
Dot GNU GNU GPL
Dot GNU GNU Lesser GPL GNU
GPL

As a special exception, the copyright holders of this library give you permission
to link this library with independent modules to produce an executable,
regardless of the license terms of these independent modules, and to copy and
distribute the resulting executable under terms of your choice, provided that
you also meet, for each linked independent module, the terms and conditions of
the license of that module. An independent module is a module which is not

derived from or based on this library. If you modify this library, you may extend
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this exception to your version of the library, but you are not obligated to do so.
If you do not wish to do so, delete this exception statement from your version.
® Dot GNU GNU FDL Free Documentation License

http://www.gnu.org/projects/dotgnu/free-software.html

6.1.3. Rotor

Rotor

Rotor

Rotor URL

Rotor
http://msdn.microsoft.com/MSDN-FILES/027/002/097/ShSourceCLILicense.htm
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http://www.microsoft.com/resources/sharedsource/default.mspx

:l Microsoft Shared Source Intietive Home Page - Microsoft Internet Explorer

Feliipy  BEE RTW BRCADE W=D ATE

Qr- O X @ G Puw fromn o @ 35 |

FELA 48] httpe fvmmn microsaft comracourceac/ sharsdoourcedetsult meps

Shared Source Hamie

Shared Eource Programs ¢
Shared Source Initiative &
Code Center Premium

Soltware Developmeant
Models Dwerviews

Source Code Access

Micrasoft is shanng seurce code wmith customers,
PAFEREFS, Qovernments, and campetitars.

u L more sbout Hmroscit's sheed yours

Denigears

Government and Policy

Sacurily
Events and Presentations

Leasn moee ahout the cureendt Shared Souree lisensing
programs and whare thay are avalable,

Code Center Preminm
Code Capler Pramen s the Web-based, source code . .

. annsunsing new Sharsd Saurcs
access poink for many of the Shared Source programs. [

Microsoft supports the fresdom of developers to o
chparie e sallware hennsing and distalalon .
rrodels. Learn more about the software dewveloprment

mndels and their role in the software sensystem.

Softmare Source Licensing Baglcs
Thes indormabicn & designad Lo provide a lundarnental
. wurderstanding of current methods of softwars source

& B =2k
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6.2. .NET

DotGNU
Rotor
mono
6.2.1. Winfessor
IM Winfessor
Winfessor SoapBox Framework Mono Edition
Winfessor SoapBox Framework Mono Edition Unix  Linux mono
.NET IM
Winfessor .NET IM
mono Windows
SoapBox Framework IM
IM
IM XMPP
® SoapBox Server 2004
® Jive Messenger
® Jabber Software Foundation's JabberD
® The Jabber Inc. Platform

SoapBox Framework

mono

SoapBox Framework
XMPP
XMPP

IM

a7




.NET

.NET

Winfessor

Windows

XMPP
XMPP

SoapBox Framework Desktop, Mobile, Mono, Web Service

Desktop Windows .NET

Mobile PocketPC .NET Compact
Mono Linux mono

Web Service Web
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SoapBox Framework

A HoapEus - Collabiralian Mle Fasy — Misrasall Inlernel Explorse

FrLE ERE EFA) BEWIAD@E W=D ALTH

OQm-Q - [x] 7 (b Pum Jomcio @ @) - S G E

i

FELAD ] htpe/ frwmmyinfis sorcam/portald T skopDetault sspMabid=2a R = R

nn & -

s0apBo.]

Collaboration Made Easy”

Hama - Shacd ¢ Card

Wintdetar Launchie Sioaplioe S ner J00E ita 10 ¢

Lagin

2]

5 Soapbox Framework 1.7 B9
SoapBox Framework 1.7 Overview » Crmviuw
¢ Features
The SoapDos Tramewonk provides madmuem cuziormzstion - Tewthmontal
50 devalopers can create custom Instant messaging ¢ Uertdied Senaers
anplications or intagrate their exsting apglicatons, + Deseloper Tramning
Pricirag and | icens
+ Bpne compliand KEPP seners il irnda ]
+ SeB Cugtoemer testimonials + Dasktop Editin
+ Dowmnioad Dealieation Versions + Muobile Fdition
i + Mono Edition
Thie SoapBox Framewnrk provices masimum customization $0 developers can cresle custom Instant + Web Serice
mesgaging applications or integrate Instant rmessaging into thelr edsing applications.
1000 pagas of tachnical documantation, tha SoapHoe Framesank i by far tha mast documentad # Soldans E
inslanl messaging 80K aeailable + Sohmion Providers
80 code examples svailable, including fonclional sample clients, the EoapBon Framesark is the + Denmlopers
eaghes! imstant messaging SO to integrate iInto wour soplication, ¢ Enterprise

There are cumently thrae diferant edfons of the Seapdox Framework: Deskiop Edilion, Mobile Editian,
arud Mona Fdilion

* Beme tha Deesktop Fitinn

+ See the Mobidle Edition

+ Seethe Mono Edlon

» Hen Tl SoapHog Framework Wab Senace

Highlights

. Sohiion:s fon Dewveloper s

See our pecial secton for more inforrmation on solutions for developers using
the SoapEox Famity of producis.

sohtions for Sohion Frovidars
The: HoapHo family of praducts is made for solution providers. Click 10 Sen why

[E] A—shperEngle [ l@Av==aat

| L
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Mono Edition

A FoopBos - Gollaboraluan Male Fasy — Musrasall nleemel Exploese
FeiE ERE RTL BRIADGE W-lD AT | g
O - - (2] 3] | um Joamoan s @| (= L
FELA [ ] batpe fverveminfassor.comspartal DackinpDatauh sspi Mabid=57 =] B v R -
soanBoy] |
Collaboration Made Easy’™
Producks [ Support | Selubions [ Partners | Company
. % SoapDox Framework 1.7 &
SoapBox Framework 1.7 Mono Edition + CRETAEW
- = + Featuras
= - + Testimsonials
Bl."ld fﬂr Llnux v Corlifieed Sarnawr s
Bulld Instant Messaging Solutlons for Linux + Devaloper Training
v Priing and Licensing
| .II:.I!‘HII::-II::III-.:!!:II:IFIII:II Illrlr:I:.-:l:li:E::::fl l;.lil:.rll:r:ln::k'Irl\llmll':lllrl‘;;l:l!!ill:llrl + Deskiop Edison
L B T T T e
S A + Mono Edition
See the SoapDox Frameveork 1.7 festures + Web Serice
Get an Evaluastion
WIS tha M0 Websia T E
+ Sohmion Prmdders
+ Develapars
+ bnbarpriss
-
] [ @ Avhdat =
Winfessor http://www.winfessor.com/
Winfessor SoapBox Framework Mono Edition
http:/lwww.winfessor.com/portal/DesktopDefault.aspx?tabid=57
6.2.2. Tipic
Winfessor .NET IM Tipic Instant Messaging
Platform TIMP mono Unix  Linux
mono
Winfessor Soapbox Framework .NET IM

Soapbox Framework
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TIMP

TIMP

FreiME ERE RTA BRIANG

Qm - Q- (¢ 3

G| Pum Joamon e @3- S0

FELAAD [{] batp: frmmtipic com.fnode.cheid=1 260

“home | support | cuscomers | permers | o the news |

TIMP - Tipic Instant FMessa

IM Server
TIMP
DB conneclur
1M Clients
TipicIM
(Desktop)
TipicME
[Wirelrss)

Saliutinns

Dverview
small Business
Corporale
Wireless

Corporata Intranet

[ugireecss Liogie MS-Excharge
Sarwr Sarus

Y

Fast deployment

- TIMP can be installed and
configured in 10 minates

DE\- plallerm
Client SDE
Server SDK

TIMP can he integrated with
Ackive Deractory
anthanmeshan durng
configuration

= TIMP i$ &&sy 10 administer
and focueres mininnm
maintenance

Metwark Independent
Thanks to the XMPRAabher
Pretocal, TIMFP can conngck,
thraugh transports, to ather

vest walue for money
Ha need for a dedicated

axisting Windows 2000 or P §

hundred concureent sers

usnrs | IERRSING

-

qging Platfarm

TIMP | Features | Specilicalions | Download | Purchase |

WL

L

Pocket PC - POis

Specurity

- Secure Socket Laver
{55L) allaws for maximurm
seurity onthe Internst

= TIMP i confiqured a5 &
smrvins with low privileges
SFFURNY MEAEIUR $E0Urty

- TIMP can be installed on

your Intranat behied
corporate firgwall,

Fultiple IM Clients

any labhertMPP campliant
clignt can be wsed with TIHMP;
clients are availahle for all

Netmorks like: platfarans:
1ICrarm Windaws, Linue
- Tahoo - Macls
MEN IZME, Palmins
= IRC = PacketPC, Syrabisn

SRFURF, FOL CAR ESE AR

grver For up £ & faw

one time only License fer based an the number of
concurrent users. Chesper than typecal par reqistered

Reliahility
TIMF powers tipic.com, ang
of the mnst popular public
Jabber servers

TIMF;

Drres and FADSs

TIME i5 & powerful
and masy b |||:._'..a||
[rstant Messaging
Sewvar, weal lor
Small Business and
Corpurativns.

AL a Development
Flatform, it is being
uied by devalopars
and srstem

mkegrators o anhancs

their products with
[|-:.'..a_|||. Mavsaging
functicnalities.

Wsing &ny Jabber Clignt
cInARCE to fplr.com and tey
% i the same

applicanion yau weald have

an pour server F you install

Elee: v alusian warsan of

TIMF.

plasforans
KMl

Open Standard
Uinlilee nther 1M proprietary
TIMF supports:

- ¥MPP Jf Jabber

FML-RPC

- 0AR

Lrtensibility

TIMP has Cpen and
Docurmented AL that allow
o ermake TH servicss:

- ATLCHent AFLs allow for

Clients

Fast development of TH
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TIMP

Tipic Instant Messaging Platform

NMirnagement

feel Service Platforn wireline

TIMP

Devefopmant Platform

http://www.tipic.com/

6.2.3. OpenLink Software Virtuoso Universal Server
OpenLink Virtuoso XML SQL
Web

Virtuoso

.NET mono
J2EE

Web SOAP, WSDL, WS-Security, UDDI
XML

XPath

XQuery

XSLT

WebDAV

LDAP

HTTP, SMTP, POP3

Virtuoso Web ASP.NET
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Virtuoso

il Enleract Exploscs

TrilE ERE RTW  ERCANGE
Q-0 x) @) ] ue

WLy AJLIHY

A @l ATR &) L

mono

i

FFLAm |-ﬂ it errrercpeniink srecomvin hase e hium

=10 =

=l e | uh & -

@JvirTiioso

A11161191C
fa11po1110

Enterprise Data and
' Infarmation Virtualization

¢ DPENLINE HOME
! VIATUOSD HOME

WHAT I3
WVIARTUGSO?

FEATURED

E BENEATS

OpenLink ¥iruoso 1= 2 CROSS PLATFORM
Llmiverrsal Server thal prowdes Yetual Databosae,
EML Dataksase, SGL Datafase and Wik dgphicabion
server functionalty as part of a single server
solution,

VIRTLCS0 FADs

wWirtunso s mherently sk -aliectoee, Boecowse s
archetected for seamless inBegration witks your
axistng 15 infrastructura, Thus, you do not need to
incur the significant costs associated with
Diatabase, Operating System, or Programming
language changes en route bo exploting the value
prospostions af Transparenl Ao Lo
Hitbrrogeneous Data Sowrons, XML, ol Wik
Sarvicas

LU MENTATION
TORLALS

REGISTERED
USER LOGIN

BOFTWARE
DXASLOAD

OROEA DNLINE

WirUDEn' s support for strateqic Intemet, Web and
Data Access standards (achual and de facto)
includes: Microsoft Met (and the Open Source
warank callisd "Mono™), 12EE, XML Wb Sorvicns
[SOAP, WSOIL, WE-Srraariby, DRI, XML, XPath,
Wipuary, ¥5L-T, WahDav, HTTE, SMTR, LDAR, POR3,
SUL-9Z, QDEC, JDBC and OLE-D'E

DESCUSSION
FORLINTG

PHIGNG

] -k TEnRLE

¥irtuoso Architecture

(hek Imags to Unlargs)

il

mEE

i

i

(oll] ]

[Sloh Image we Enlarge]

A h—Rat

o
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Virtuoso

Virtuoso Universal Server

Virtual
Application Server

Virtual Database Engine

Application Logic
Sources
g Appdl tions)

http://www.openlinksw.com/
Virtuoso mono
6.2.4. SourceGear Corporation
SourceGear Vault
Web mono
SourceGear Vault Windows

SourceOffSite Classic

mono
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NET

C#
Windows .NET
.NET O
.NET
NET
® NET
)
)
)
7.1. .NET

.NET NET

(@)

.NET NET

mono

Unsupported technologies

Some technologies are very hard to implement or are being phased out by
components in the Longhorn time frame. In some cases, we feel that they are not
crucial to the future of the open source desktop.

System.EnterpriseServices and System.Management come to mind, and we are
unlikely to put any resources into the task. We would gladly host the code if someone

cares to implement it, but they would likely remain unsupported features of Mono.

mono System.EnterpriseServices

System.Management

65




mono .NET

(b)
.NET ECMA
NET
.NET
Java

.NET

NET

.NET

Mono, Portable.Net, and .Net: Cross-Platform .Net Coding Mark Easton
(2004/06/01) Springer-Verlag New York Inc
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Longhorn WinFX Win32 API

Longhorn

WinFX

Professional Developers Conference 2003
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Longhorn Avalon

Avalon

Avalon

Professional Developers Conference 2003
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_Base Operating System Services
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Base Services

Kernal
Hardware Abstraction Layer

.NET Framework .NET

Linux
.NET
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7.3.
.NET ECMA
ECMA .NET

ECMA
ADO.NET Web ASP.NET GUI
System.WinForms

ECMA
http://research.microsoft.com/programs/europe/rotor/workshop.aspx
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.NET #Zip,
MonoPosix/PEA, XmIRpc.Net, RelaxNg, OpenGL#, Ogg#, Gtk#, Mozilla#
.NET Core classes, Xml,
Mono Runtime Engine ECMA ECMA

Soap Web Clients, Enterprise Svcs., ADO.NET, WinForms, Soap Web
Servers, Xslt/XPath

mono FAQ

http://www.go-mono.com/faq.html

Mono components

ECMA components: Patent free (in nice cyan color)
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10.

11.

12.

13.

14.

URL
Microsoft. NET — .NET .NET
.NET (2002/06)
Microsoft .NET David S. Platt,

(2001/09) BP
Mono Kick Start (KICK START) Hans-Jurgen Schonig, Ewald Geschwinde
(2003/09/15) Macmillan Computer Pub
Developing on Linux With C# and .Net: The Mono Project Daniel Solin (2003/10/15)
Springer-Verlag New York Inc
.NET Framework
http://msdn.microsoft.com/netframework/
Rotor
http://research.microsoft.com/programs/europe/rotor/workshop.aspx

ECMA
http://msdn.microsoft.com/net/ecma/
Standard ECMA-334 C# Language Specification 2nd edition (December 2002)
http://www.ecma-international.org/publications/standards/Ecma-334.htm
ISO/IEC 23270:2003 Information technology -- C# Language Specification
http://lwww.iso.org/iso/en/CatalogueDetailPage.CatalogueDetail’CSNUMBER=367
68&1CS1=35&1CS2=60&ICS3=
Standard ECMA-335 Common Language Infrastructure (CLI) 2nd edition
(December 2002)
http://www.ecma-international.org/publications/standards/Ecma-335.htm
ISO/IEC 23271:2003 Information technology -- Common Language Infrastructure
http://www.iso.org/iso/en/CatalogueDetailPage.CatalogueDetail?CSNUMBER=367
69&1CS1=35&1CS2=60&ICS3=
Technical Report TR/84 2nd edition Converts CLI XML specification into MS-word
files
http://www.ecma-international.org/publications/techreports/E-TR-084.htm
ISO/IEC TR 23272:2003 Information technology -- Common Language
Infrastructure -- Profiles and Libraries
http://lwww.iso.org/iso/en/CatalogueDetailPage.CatalogueDetail’CSNUMBER=367
70&1CS1=35&1CS2=60&ICS3=
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16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

.NET Framework

http://msdn.microsoft.com/library/default.asp?url=/library/en-us/netstart/html/cpfr

ameworkref_start.asp

mono

http://www.go-mono.com/

mono FAQ
http://www.go-mono.com/faq.html

mono
http://www.go-mono.com/mono-roadmap.html
mono
http://www.go-mono.com/class-status.html
DotGNU
http://www.gnu.org/projects/dotgnu/index.html
DotGNU Portable.NET
http://www.gnu.org/projects/dotgnu/pnet.html
DotGNU Portable.NET
http://www.gnu.org/projects/dotgnu/pnetlib-status/
Rotor

http://research.microsoft.com/Collaboration/University/Europe/RFP/Rotor/

IDE SharpDevelop
http://www.icsharpcode.net/OpenSource/SD/Default.aspx
Improve C# Plugin for Eclipse
http://www.improve-technologies.com/alpha/esharp/
IKVM.NET

http://sourceforge.net/projects/ikvm/

Winfessor  Soapbox Framework
http://www.winfessor.com/portal/DesktopDefault.aspx?tabid=28
Tipic

http://lwww:.tipic.com/

OpenLink Software  Virtuoso Crossplatform Universal Server
http://www.openlinksw.com/virtuoso/index.htm

Source Gear

http://www.sourcegear.com/

SkyNET

http://sky-net.sourceforge.net/index.php
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32.

33.

34.

35.

36.

37.

38.

ASP.NET

http://www.microsoft.com/japan/msdn/asp.net/hosting/default.aspx

http://www.eln.ne.jp/rental_server/hosting/hosting_top.aspx

PDC2003
http://www.atmarkit.co.jp/fwin2k/insiderseye/indexpage/insiderseye_index.html
.NET

http://msdn.microsoft.com/netframework/technologyinfo/overview/

Rotor
http://msdn.microsoft.com/library/default.asp?url=/library/en-us/dndotnet/html/ms
sharsourcecli2.asp

Rotor

http://msdn.microsoft.com/msdn-files/027/001/901/ShSourceCL IbetalLicense.htm
Virtuoso

http://idevnews.com/IntegrationNews.asp?1D=45
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9.1. .NET
.NET

http://msdn.microsoft.com/netframework/technologyinfo/overview/

What Is Microsoft .NET?

Microsoft .NET is software that connects information, people, systems, and devices. It spans clients,

servers, and developer tools, and consists of:

. The .NET Framework 1.1, used for building and running all kinds of software, including Web-based
applications, smart client applications, and XML Web services—components that facilitate integration
by sharing data and functionality over a network through standard, platform-independent protocols

such as XML (Extensible Markup Language), SOAP, and HTTP.

. Developer tools, such as Microsoft Visual Studio® .NET 2003 which provides an integrated

development environment (IDE) for maximizing developer productivity with the .NET Framework.

. A set of servers, including Microsoft Windows® Server 2003, Microsoft SQL Server™, and
Microsoft BizTalk® Server, that integrates, runs, operates, and manages Web services and Web-based

applications.

. Client software, such as Windows XP, Windows CE, and Microsoft Office XP, that helps developers

deliver a deep and compelling user experience across a family of devices and existing products.

What Is the .NET Framework?

The .NET Framework is an integral Windows component for building and running the next generation of

software applications and Web services. The .NET Framework:

. Supports over 20 different programming languages.

. Manages much of the plumbing involved in developing software, enabling developers to focus on

the core business logic code.

. Makes it easier than ever before to build, deploy, and administer secure, robust, and

high-performing applications.
The .NET Framework is composed of the common language runtime and a unified set of class libraries.

Common Language Runtime
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The common language runtime (CLR) is responsible for run-time services such as language integration,
security enforcement, and memory, process, and thread management. In addition, the CLR has a role at
development time when features such as life-cycle management, strong type naming, cross-language
exception handling, and dynamic binding reduce the amount of code that a developer must write to turn

business logic into a reusable component.

Class Libraries

Base classes provide standard functionality such as input/output, string manipulation, security
management, network communications, thread management, text management, and user interface design

features.

The ADO.NET classes enable developers to interact with data accessed in the form of XML through the OLE
DB, ODBC, Oracle, and SQL Server interfaces. XML classes enable XML manipulation, searching, and
translations. The ASP.NET classes support the development of Web-based applications and Web services.

The Windows Forms classes support the development of desktop-based smart client applications.

Together, the class libraries provide a common, consistent development interface across all languages

supported by the .NET Framework.

Note: The .NET Compact Framework does not ship natively with the .NET Framework. Developers may

access the .NET Compact Framework using Visual Studio .NET 2003.

Adoption Momentum

The .NET Framework has been live since version 1.0 was released in January 2002. It has achieved

numerous adoption milestones:

. Compilers for over 20 programming languages are available for use with the .NET Framework.

. Over 350 tools are available from third-party vendors to aid in .NET Framework development,
including approximately 250 add-ins for Visual Studio .NET, as well as IDEs from Borland and

Macromedia.

. Over 350 books have been published or soon will be published discussing software development

with the .NET Framework.

. Over 750 .NET Framework user groups exist worldwide.
. Millions of users every month visit the .NET Code Wise Community Web sites.
. Over one million developers are using Visual Studio .NET.
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° Thousands of leading companies, from Autodesk to Credit Suisse First Boston to Honeywell to
Xerox, are realizing tremendous cost savings, new opportunities for integration, and improved

time-to-market by developing and deploying their applications with the .NET Framework.

° Microsoft is aggressively deploying applications built using the .NET Framework. MSN®, Microsoft
CRM, Windows XP Media Center Edition, and the Microsoft.com Smart 404 are just a few of the many

Microsoft applications already built using the .NET Framework.

Rapid Development

The multiple-language capability of the .NET Framework enables developers to use the programming
language that is most appropriate for a given task and to combine languages within a single application.
Components written in different languages can consume functionality from each other transparently,
without any extra work required from the developer. Support for the .NET Framework has been announced

for over 20 commercial and academic programming languages.

The component-based, plumbing-free design of the .NET Framework minimizes the amount of code

developers have to rewrite and maximizes potential for code reuse.
In the Industry

"With the capabilities provided by [the .NET Framework], we'll be 25- to 50-percent more productive in
delivering new solutions. Every aspect of the software development life cycle is made easier, from the
creation of user interfaces to debugging and deploying the solution."” Brandie Lerner, team leader/manager,

Pfizer, Inc.
Improved Operations

The .NET Framework improves the performance of typical Web applications.

. The Middleware Company, founders of the leading J2EE developer forum TheServerSide.com,

have conducted a benchmark of the .NET Framework and J2EE, finding the .NET Framework to
significantly outperform J2EE for Web application hosting, Web services, and distributed transactions,

as shown in the graphs below.

. The .NET Framework also offers significant performance and scalability benefits over the previous
Active Server Pages (ASP) technology, thanks to its just-in-time (JIT) compilation and caching

technologies.

The results below were achieved with both Windows 2000 Advanced Server and Windows Server 2003
running versions 1.0 and 1.1 of the .NET Framework, respectively. Both setups used a SQL Server 2000

database.
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In the Industry

"We get subsecond page loads while handling millions of page views a day. We deployed on December 23,
2000 and haven't had a minute of downtime as of October 3, 2001, and we saved $1.3 million (US) over a

Java 2 Enterprise Edition solution."” Stephen Forte, chief technology officer, Zagat Survey

"Compared with similar projects in the past, we're measuring deployment time in hours instead of weeks."

Ferdy Khater, director of application development, Continental Airlines
Agile Architecture

Companies worldwide are using the XML Web services communication mechanism that is native to the .NET

Framework to integrate quickly and easily with suppliers and customers.
In the Industry

"From our partners' perspective, accessing our content via XML Web services will be far easier than what
they've had to go through in the past. They will no longer need to build the infrastructure to import, store,
and manage it. When combined with our new flexibility in licensing options, this means we'll have a far more

attractive package to offer to prospective partners.” Stephen Forte, chief technology officer, Zagat Survey

"This makes it easier for us to inform portals and enterprises about how our code handles user data,
security concerns, and integration with existing databases. Particularly handy are the automatically
generated documentation and test Web pages, which enable our partners to integrate their systems with

ours using minimal assistance." Tore Lode, senior developer, CyberWatcher
Vibrant User Community

Numerous user groups and discussion lists exist around the world on a variety of topics and in a multitude
of languages, including English, Japanese, German, and Spanish. More information can be found on the

MSDN developer community pages and the .NET Code Wise Community site, which provide access to

newsgroups, chats, user groups, and other opportunities to interact with developers who are interested in

Microsoft products and technologies.

More than 350 publications covering the .NET Framework and programming languages for the .NET

Framework are either currently available or will soon be released. Some highlights include:

. .NET Framework Essentials, O'Reilly Press

(] Professional ASP.NET, Wrox Press Ltd.
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° Visual Basic to Visual Basic .NET, Sams Publishing

For more books and articles, visit the MSDN Developer Bookstore, or go to the .NET Books site.

For training and events, visit the .NET Framework Training and Events page.

References, Links, Sources, and More Information

To obtain the latest version of the .NET Framework, visit the Downloads for the .NET Framework page.

To learn about new features in version 1.1 of the .NET Framework, check out What's New in the .NET

Framework 1.1.

Language compilers that support the .NET Framework have been announced for the following programming

languages:

Supported programming languages

APL Fortran Pascal

C++ Haskell Perl

C# Java Language Python

COBOL Microsoft JScript® RPG

Component Pascal Mercury Scheme

Curriculum Mondrian SmallTalk

Eiffel Oberon Standard ML

Forth Oz Microsoft Visual Basic®

Follow the links below for more information on key .NET Framework topics:

L] Microsoft .NET Language Partners

Get information on compilers, controls, and components for use with the .NET Framework.

(] Microsoft .NET Pet Shop 2.0

Compare the performance of .NET and J2EE implementations of a J2EE reference application for

building highly scalable Web applications.

(] XML Web Services

Visit the XML Web services developer center on MSDN®.
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Customer Solutions Built on the .NET Framework

Honeywell: Using XML Web Services, Honeywell Seamlessly Integrates E-Commerce Sites

The current pace of business, with growing mergers and reorganizations, creates both opportunity and
challenges. Honeywell International is no exception. Honeywell's Automation and Control Solutions (ACS)
division needed to provide a central authentication service that could integrate the legacy systems of the
seven e-commerce sites under its responsibility. Using Visual Studio .NET and the .NET Framework, ACS
developed a best-of-breed, business-to-everyone portal providing comprehensive access to profiles for
employees, customers, partners, and affiliates. The solution, which took just four weeks to code, provides

users with access to back-end systems through an integrated Web solution.

USATODAY.com: USATODAY.com Moves Toward Dynamic Publishing Model and Saves $400.000

US Annually with .NET

Using Visual Studio .NET and the .NET Framework, USATODAY.com produced its Automated Fronts
application. ASP.NET made the development of the application easy and quick, and staffers were able to use
the time that they saved to add more features to the application. The use of ASP.NET allowed
USATODAY.com to introduce dynamic Web pages without having to scale its hosting infrastructure, while
the .NET Framework COM interop technology simplified integration with the legacy system and allowed
USATODAY.com to proceed with the migration to the .NET Framework at its own pace. Automated Fronts
represents an initial step toward a fully dynamic publishing model and is expected to save 7,800 hours
annually (valued at an estimated $400,000 US per year)—a labor savings that can be reinvested into the

overall quality of USATODAY.com.

Dresdner Kleinwort Wasserstein: Investment Banker Achieves Performance and Uptime,

Retains Clients with Microsoft .NET

Dresdner Kleinwort Wasserstein (DrkKW) provides a wide range of services and information to its
international clientele. Offering timely market data and analysis is key to retaining corporate clients for
whom such information can be worth millions and even billions of dollars. To provide an easy way for its
clients to securely access valuable data, DrKW developed its BrokerPulse application using Visual

Studio .NET and the .NET Framework, all in just three months. With its excellent performance, BrokerPulse

lets DrKW clients access valuable data with just a Web browser, anytime and from just about anywhere.

Ingram Micro: Leading Global Wholesaler Builds Next-Generation E-Commerce Application in

Record Time

Ingram Micro developed the latest version of its IMPipeline business-to-business e-commerce storefront
using Visual Studio .NET and the .NET Framework. The company estimates that it was able to build and
deploy the application in half the time that it would have taken before the move to .NET. Featuring a data

management solution built on SQL Server 2000, IMPipeline uses Web services to make valuable product,
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customer, and order information readily available to reseller partners in a format that is easy to integrate
into their own storefronts. Ingram Micro anticipates continued growth and is confident that Microsoft
and .NET-connected technologies offer the best strategy to meet the company's global expansion

requirements and scalability issues.

Bank of New York: The Bank of New York European Fund Services Group Switches

Mission-Critical Fund Servicing Solution to Microsoft .NET, Cuts Time-to-Market by 40 Percent

Switching to Visual Studio .NET and the .NET Framework for the next major version of its fund servicing
solution is delivering several strong benefits for The Bank of New York European Fund Services Group,
including a 40-percent decrease in time-to-market, significant development cost savings, and a richer,

more responsive user experience through the smart client capabilities of Windows Forms.
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9.2. mono
mono

http://www.go-mono.com/mono-roadmap.html

Mono Project Roadmap

Miguel de Icaza (miguel@ximian.com)
Last update: Jan 18th, 2004

Introduction
This document describes the high-level roadmap for Mono.

The Mono project started in 2001 as an effort to implement the .NET
Framework to Unix. To bring both the new programming model based
on the Common Language Infrastructure and C# as well as helping
people migrate their existing knowledge and applications to Unix. Mono
today supports a wide variety of operating systems, CPUs and a large

chunk of the functionality available in the .NET Framework.

At the October 2003 PDC conference a number of new technologies were
announced. From the Mono release schedule perspective, we should
think about these technologies from their release time standpoint, and

the features that must be supported.

This document outlines the roadmap for the Mono project from my
perspective: what we can effectively deliver on the dates outlined. Since
Mono is a large open source project, things might change and new
features can be incorporated into the plan if external sources devote

enough attention to those problems.
This is the timeline:

Background
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So far Microsoft has published two versions of the .NET Framework: 1.0

and 1.1, the later with incremental updates to the changes in 1.0

The Mono project has been tracking some of the improvements available

in those two releases, some of the highlights of our work so far are:

e Core: mscorlib, System, System.Security and System.XML
assemblies.

e ADO.NET: System.Data and various other database providers.

e ASP.NET: WebForms and Web Services are supported. Work on
WSE1/WSE2 has also started.

e Compilers: C#, VB.NET and various command line tools that are part
of the SDK.

e Open Source, Unix and Gnome specific libraries.

Other components like Windows.Forms, Directory.Services, Enterprise
Services and JScript are being developed but are not as mature as the

other components but are under development by various people.

Some other smaller and less used components do not have yet a Mono

equivalent (System.Management, System.Drawing.Design).

Mono release strategy

The levels of maturity of Mono fluctuate depending on the development
effort we have put into it, and the use we have given to them. For
example, the virtual machine and the C# compiler very mature, while
less commonly used functionality in Mono like Windows.Forms or

VB.NET are still under heavy development.

Our strategy is to release the mature components as Mono 1.0, and

have upcoming versions of Mono add extra functionality.

Mono 1.0 goals

The Mono 1.0 release would include the following components:

e C# compiler.
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e VM, with JIT and pre-compiler.

e IL assembler, disassembler.

e Development and security tools.

e Core libraries: mscorlib, System, System.XML.

¢ System.Data and Mono database providers.

e System.Web: Web applications platform and Apache integration
module.

e System.Web.Services: client and server support.

e System.Drawing.

e System.DirectoryServices

e JIT support: x86, SPARC and PPC architectures (interpreter available
for other architectures).

e ECMA profiles: special build options to build Mono as an
implementation of the various ECMA profiles will be available.

e Java integration through IKVM.

e Embedding interface for the runtime.

Packaging:

¢ mono: will contain the above features implementing the .NET 1.1 API.

e mono-1.0-compat: Will include a build of the libraries with the .NET
1.0 API, this is a compatibility build for people running .NET 1.0
applications.

e mono-unstable: Will contain a snapshot of the other technologies
under development for developer's convenience, but will be
unsupported at this time. These include the Generics edition of the C#
compiler.

e mono-ecma: A build that only includes the ECMA components.

Release target: Q2/2004.

Bug fix releases would be done on a monthly basis.

For a detailed list, see the mono-1.0 feature list.

Microsoft's Whidbey
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To understand post 1.0 editions of Mono, it is important to put it into
perspective with the Microsoft Whidbey product, to be released in 2004.

The new features in the Whidbey release of the .NET Framework

include:

e Generic types
These introduce changes to the compiler, runtime and class libraries.
e ASP.NET 2
Many tools to simplify web application development: Master pages,
new controls for common operations, personalization and themes.
¢ Remoting
New security channels and version-resistant remoting (good news in
the interop department).
e XML
XQuery debuts on this release as well as an improved XmlIDocument
system based on XPath: XPathDocument.
e Networking
FTP client, Ssl streams.
e Console and Serial ports:
Console terminal input/output is available as well as serial port
handling.
¢ Windows.Forms
Layout containers finally appeared on Windows.Forms as well as
various new controls.
e ObjectSpaces

An API for simpler data-base access.

Mono 1.2

The Mono team is developing in parallel some features that wont make
it to the 1.0 release in stable form. These will be the foundation for the
1.2 release. The focus of this release is to track the core API for the .NET
Framework 1.2, but again, only a subset of the total framework will be
available.
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Mostly, Mono 1.2 consists of components that were not stable enough
for Mono 1.0, but that would be mature at this point, plus the
incorporation of some new features from Whidbey. In addition to the

Mono 1.0 components, this release will add:

e Generic types support: C# compiler, execution system and core class
libraries.

e ASP.NET 2.0 improvements.

¢ Remoting improvements from Whidbey.

e System.XML: simpler improvements from Whidbey, lacking the large
additions (XQuery for example).

e Console and Serial ports support.

e New compilers: VB.NET and JScript support.

e WSE1/WSE2 implementations.

e System.Windows.Forms officially debuts with .NET 1.0 API; 1.2 API

available as an unstable addition.

This release will by default provide .NET 1.2 APIs, but compatibility
libraries for 1.0 and 1.1 will be distributed in the mono-compat package.
The unstable components of Mono will be distributed on the
“mono-unstable' package, the libraries in this release will be

unsupported.

Release target: Q4/2004.

Mono 1.4

A refresh update on the Mono 1.2 release containing the missing
components from the previous release and complete any under
performing pieces. Updates to System.Xml, ASP.NET and
Windows.Forms to match the .NET 1.2 API.

Release target: Q2/2005.

Peer projects

Other projects like the debugger, the documentation browser, Java

integration through IKVM and Gtk# will remain on their own schedules.
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This page will be updated to contain that information when it becomes

available.
Unscheduled activities

A missing component of Mono is the Code Access Security (CAS). This
functionality is not needed in today's Mono as currently Mono is being
used to run fully trusted applications, and we are not using it on

embedded scenarios where assemblies would have different trust levels.

This is an important component, but requires three major pieces of

work:

e Runtime support for implementing the security demands.

e A guidelines document outlining what and where must have security
demands in place.

e A full audit of our class libraries: method by method

All of these are major pieces of work, and we currently have no plans to
implement any of those. A volunteer effort might be able to help with the
runtime requirements and the document, but until those are done, we
are unlikely to start doing any work on the actual class library audit and

instrumentation.
Mono and WinFX: 2006

WinFX is the name given to the new set of libraries that makes up .NET
in the Longhorn operating system: the existing .NET set of class libraries,

plus the new functionality available in the OS.

WinFX adds things like storage facilities (WinFS), a new versatile
communications stack (Indigo) and a new eye-candy packed GUI

programming system (Avalon).

Although WiInFS, Avalon and Indigo are very exciting components, at
this time it is too early to tell when those components will be available

for Mono. Open source developers will very likely start work on these,

88



but since they are still far from being officially released, they are not in
the radar at this point.

Unsupported technologies

Some technologies are very hard to implement or are being phased out
by components in the Longhorn time frame. In some cases, we feel that

they are not crucial to the future of the open source desktop.

System.EnterpriseServices and System.Management come to mind,
and we are unlikely to put any resources into the task. We would gladly
host the code if someone cares to implement it, but they would likely
remain unsupported features of Mono.

Mono Developer Strategy

Mono Developers should read the Mono Hacking Roadmap

Comments

Feel free to send your comments or questions the roadmap to

miguel@ximian.com

Last Updated: Nov 1st, 2003
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9.3. DotGNU Portable.NET
DotGNU .NET Portable.NET

http://www.gnu.org/projects/dotgnu/pnet.html

DotGNU Portable.NET

The goal of DotGNU Portable.NET is to build a suite of Free Software tools to compile and
execute applications for the Common Language Infrastructure (CLI), which is often referred
to as ".NET".

The initial target platform was GNU/Linux, but DotGNU Portable.NET has been known to
work under Windows, NetBSD, FreeBSD, Solaris, and MacOS X, amongst others. It also
runs on a variety of CPUs including x86, PPC, ARM, Sparc, s390, Alpha, ia-64, and
PARISC.

Focus on Compatibility

DotGNU Portable.NET is focused on compatibility with the ECMA-334 and ECMA-335
specifications for C# and CLI, and with Microsoft's commercial CLI implementation. Our
main goal is to make it easy to write portable application programs which work well both on
DotGNU Portable.NET and on Microsoft's .NET platform.

In addition, we want to make sure that many application programs which were written for
Microsoft's .NET platform (with no consideration for portability) will work well with DotGNU

on many operating systems.

Installing

DotGNU Portable.NET can be installed either from a binary package or from source code

(recommended).

Once you have installed DotGNU Portable.NET, you may want to install DGEE. Also, check

out the demo and sample programs.

Runtime engine

The runtime engine in DotGNU Portable.NET, called "ilrun", is used to interpret programs in
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the Common Intermediate Language (CIL) bytecode format, described in the ECMA-335

specifications.

Because interpreting CIL bytecode directly is quite inefficient, we take a different approach.
We first convert the CIL bytecode into a simpler instruction set for what we call the
Converted Virtual Machine (CVM). The simpler CVM instructions are then executed using a

high-performance interpreter. A description of the CVM instruction set can be found here.

The CVM approach gives us many of the benefits of a Just-In-Time compiler (JIT), in that
the opcodes can be tailored to handle system differences (e.g. 32-bit vs 64-bit CPU's). At

the same time, the engine's source code is highly portable to new platforms.

As another optimization on some CPU's (currently x86 and ARM), we further translate CVM
opcodes into native machine code for direct execution. This gives an additional performance

improvement with only a small coding effort required.

We will eventually write a full JIT for DotGNU Portable.NET, but we are currently focused on

completeness and stability.

See the file "pnet/engine/HACKING" in the source code for further information on the

structure of the runtime engine.

Compiler

The DotGNU Portable.NET compiler, cscc, is a modular compiler system with good support
for the C# and C programming languages. Work on support for some other languages (Java
and VB.NET) has been started. The C# front-end implements the ECMA C# Language
Specification ECMA-334. The C language front-end implements ANSI C.

Implementing additional languages is aided significantly by the innovative "Tree Compiler
Compiler" (treecc) program, which uses aspect-oriented programming techniques to

manage the complexity of compiler construction. See the treecc documentation for more

information on this tool.

The compiler is designed to support bytecode generation for multiple bytecode systems.
The current bytecode back-end supports the Common Language Infrastructure (CLI)
defined byECMA C# Langquage Specification ECMA-335. Other back-ends to support the
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Java Virtual Machine (JVM) and the Perl 6 Parrot engine are in progress.

System.Windows.Forms

An advantage of our implementation of System.Windows.Forms is that we don't try to wrap
up third party widget sets like Gtk, Qt, Wine, etc. Instead, we provide a basic drawing layer
and then render the controls ourselves. The approach is similar to Java Swing, in that all

controls are implemented in pure C#.

This approach should allow us to emulate the Windows visual appearance and behavior
more closely and portably than other approaches because we don't need to work around the
quirks in foreign toolkits. Our implementation has been known to run on x86, PPC, and ARM

based GNU/Linux systems, as well as Mac OS X. See the DotGNU Web site for current

screenshots.

The DotGNU Portable.NET Forms implementation is structured into three layers, which are
found in the source directories System.Drawing, System.Drawing/Toolkit, and
System.Windows.Forms.

System.Drawing provides the basic drawing functionality, emulating the Windows GDI layer
as faithfully as possible. When drawing to a control, use the definitions in

System.Drawing.Graphics.

System.Drawing/Toolkit defines an interface to primitive drawing toolkits. Toolkits provide
simple line/text/etc drawing (IToolkitGraphics), plus a simple window mechanism
(1ToolkitWindow).

There may be multiple toolkits in the system, each providing drawing functionality in a
different manner. The current toolkits include System.Drawing.Xsharp, which wraps around
the DotGNU Portable.NET Xsharp library; and System.Drawing.Win32, which wraps up the
native Win32 API under Windows.

System._Windows.Forms builds upon the primitive drawing and window facilities from
System.Drawing and System.Drawing/Toolkit to implement the various controls, forms,
dialogs, etc, that are defined by the Forms API.

The file "pnetlib/System.Windows.Forms/HACKING" in the source code contains more
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information on developing for our implementation of System.Windows.Forms.

We are looking for volunteers to help us finish the System.Windows.Forms implementation,

and are offering cash prizes. See the competition page for more details.

Further information

For further information on DotGNU Portable.NET, please refer to the FAQ of the

Portable.Net development project. "Latest Changes" information with information on source

code packages released by the project is available here.
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9.4. Rotor
Rotor Shared Source CLI

http://msdn.microsoft.com/library/default.asp?url=/library/en-us/dndotnet/html/msshar

sourcecli2.asp

The Microsoft Shared Source CLI Implementation Refresh

Stephen R. Walli

Microsoft Corporation
June 2002

Applies to:
Microsoft® .NET Framework
Microsoft® Windows® XP
Microsoft® JScript®

Summary: The refreshed Microsoft Shared Source CLI Implementation source
archive unpacks and builds on both the Microsoft Windows XP and FreeBSD
operating systems and provides improvements to the Rotor experience, including
better debugging, documentation and samples, build environment and tools

enhancements, and bug fixes. (3 printed pages)

Download the Shared Source CLI (sscli_ 20020619.tgz) from the MSDN Download

Center.

The team delivering the Microsoft® Shared Source CLI implementation has just

released a refresh of the beta code base on MSDN.

On March 26, 2002 at a conference in Cambridge, England, Microsoft released the
source code to a complete working implementation of the ECMA C# and Common
Language Infrastructure (CLI) standards. These standards specify the core of the
Microsoft .NET Framework. At this event, Microsoft also issued a research request
for proposal. Since then, more than 30,000 people have downloaded the shared
source CLI (code-named "Rotor™) and a lively community has developed around
the code base. (You can find links to the discussion groups on the download page

listed above). In addition, we received more than 100 requests for proposal and
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accepted more than 30 of them. The Microsoft Research group in Cambridge, UK

is facilitating this work, and will be hosting a workshop this summer to bring

together the various Rotor projects to share information.

Like the previous source archive, the refreshed source archive unpacks and builds
on both the Microsoft Windows XP and FreeBSD operating systems. This refresh
also provides lots of extras to improve the Rotor experience. There are changes in
more than 500 files, as well as another 1000 new files in the archive bringing the
archive total to 8722 files. (This doesn't include all the extra class reference

documentation in a separate archive.)

The changes to this source archive refresh fall into four broad categories:

Debugger improvements

Improved documentation and samples
o Enhancements to the build environment and tools
o General clean-up and bug fixing

Several things have been improved on the debugging front. The managed
debugger (cordbg) now works on FreeBSD (and is improved on Windows XP as
well). The SOS command plug-in for gdb that allows class and stack structures to
be dumped now takes case-insensitive commands. A new tool (ildbdump) that
dumps Rotor .ildb files has been added to the tool chain (clr/src/tools/ildbdump).

Microsoft JScript support to emit symbolid debug information has been added.

Several new samples have been added to the samples directory. Look for the xsd
schema conversion tool sample and the dnprofiler managed profiler sample in the

samples directory.

A big change happened in the documentation space. Along with new documents
matching the changes, this source refresh delivers class reference documentation
as part of the distribution. This documentation set is large enough that it has been

added in its own compressed archive for separate download.

One of the strengths of the Shared Source CLI is its build and test infrastructure.

The Beta refresh includes a number of improvements in the build system:
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. The build tool (build.exe) parsing of csc.exe and gcc's output has been

improved so the build*.err log file is more informative about errors.

. Two new tools, permview and genpalunitable, are now available. (These
are SDK tools. The genpalunitable tool is used to generate part of the Unicode
support for the FreeBSD Platform Adaptation Layer. The output from this tool
was shipped in the March beta release, but the tool itself is now shipped in this

refresh.)

. The test suite driver rrun.pl now conforms to the different types of build
environments (checked, fast checked, free) and test executables are built into

appropriately named directory hierarchies as well as the test logs.

A considerable number of new test cases have been added to the test

suites.

Finally, a lot of code clean-up and bug fixing has gone on in this release. The JIT
has been re-factored and builds much faster. Code pitching in the JIT has also

been improved. Bugs across the entire code base including cordbg, the base class
library and frameworks, the FreeBSD PAL, execution engine, JIT, and so on, have

been fixed.

We continue our commitment to our growing community with this refresh of the
Shared Source CLI implementation and we are very excited on the Rotor team to
watch the community develop and the source base evolve in new directions. |
encourage you to download the latest Shared Source CLI archive and explore the
possibilities it presents to experiment with and learn about the internals of the

Common Language Infrastructure. Happy hacking!

You can read more about the Microsoft Shared Source CLI in MSDN Magazine
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9.5. Rotor
mono DotGNU GPL LPGL X111
Rotor URL

http://msdn.microsoft.com/msdn-files/027/001/901/ShSourceCL IbetalLicense.htm

MICROSOFT SHARED SOURCE CLI, C#, AND JSCRIPT LICENSE

This License governs use of the accompanying Software, and your use of the
Software constitutes acceptance of this license.

You may use this Software for any non-commercial purpose, subject to the
restrictions in this license. Some purposes which can be non-commercial are teaching,
academic research, and personal experimentation. You may also distribute this
Software with books or other teaching materials, or publish the Software on websites,
that are intended to teach the use of the Software.

You may not use or distribute this Software or any derivative works in any form for

commercial purposes. Examples of commercial purposes would be running business

operations, licensing, leasing, or selling the Software, or distributing the Software for
use with commercial products.

You may modify this Software and distribute the modified Software for
non-commercial purposes, however, you may not grant rights to the Software or
derivative works that are broader than those provided by this License. For example,
you may not distribute modifications of the Software under terms that would permit
commercial use, or under terms that purport to require the Software or derivative
works to be sublicensed to others.

You may use any information in intangible form that you remember after accessing the
Software. However, this right does not grant you a license to any of Microsoft's

copyrights or patents for anything you might create using such information.

In return, we simply require that you agree:

1. Not to remove any copyright or other notices from the Software.
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That if you distribute the Software in source or object form, you will include a
verbatim copy of this license.

That if you distribute derivative works of the Software in source code form you
do so only under a license that includes all of the provisions of this License,
and if you distribute derivative works of the Software solely in object form you
do so only under a license that complies with this License.

That if you have modified the Software or created derivative works, and
distribute such modifications or derivative works, you will cause the modified
files to carry prominent notices so that recipients know that they are not
receiving the original Software. Such notices must state: (i) that you have
changed the Software; and (ii) the date of any changes.

THAT THE SOFTWARE COMES "AS IS", WITH NO WARRANTIES. THIS
MEANS NO EXPRESS, IMPLIED OR STATUTORY WARRANTY, INCLUDING
WITHOUT LIMITATION, WARRANTIES OF MERCHANTABILITY OR FITNESS
FOR A PARTICULAR PURPOSE OR ANY WARRANTY OF TITLE OR
NON-INFRINGEMENT. ALSO, YOU MUST PASS THIS DISCLAIMER ON
WHENEVER YOU DISTRIBUTE THE SOFTWARE OR DERIVATIVE WORKS.

THAT MICROSOFT WILL NOT BE LIABLE FOR ANY DAMAGES RELATED
TO THE SOFTWARE OR THIS LICENSE, INCLUDING DIRECT, INDIRECT,
SPECIAL, CONSEQUENTIAL OR INCIDENTAL DAMAGES, TO THE
MAXIMUM EXTENT THE LAW PERMITS, NO MATTER WHAT LEGAL THEORY
IT IS BASED ON. ALSO, YOU MUST PASS THIS LIMITATION OF LIABILITY
ON WHENEVER YOU DISTRIBUTE THE SOFTWARE OR DERIVATIVE
WORKS.

That if you sue anyone over patents that you think may apply to the Software
or anyone's use of the Software, your license to the Software ends
automatically.

That your rights under the License end automatically if you breach it in any
way.

Microsoft reserves all rights not expressly granted to you in this license.
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9.6. Virtuoso

mono Virtuoso

http://idevnews.com/IntegrationNews.asp?1D=45

Virtuoso Expands UDA Features with ASP.NET

12/30/2002 | Print Version

by Vance McCarthy

OpenLink Software, Inc., a provider of UDA (Universal Data Access) and web services
middleware, will include support for ASP.NET in its Virtuoso 3.0 Universal Server,
slated to ship in Q1 2003.

OpenLink has a more than decade-long heritage of helping developers tie into legacy
data, providing both JDBC and ODBC tools with Virtuoso, their multipurpose,
multiprotocol server virtual database for SQL and non-SQL data. More than a simple
staging server, Virtuoso offers developers and users links between different data
stores. With the coming release of Virtuoso 3.0, the company will push into the realm
of data integration and web services, bringing support for ASP.NET and SQL-to-XML

data communications and conversions.

Integration Developer News spoke with Kingsley Idehen, OpenLink's president/CEO,
to discuss the features and strategy behind Virtuoso 3.0, which will enable
developers and DBAs to create XML web services, user-defined types, stored
procedures, functions and triggers. With Virtuoso 3.0’s support for ASP.NET and
Mono (the Open Source project to bring Microsoft's.NET framework to Linux and
Unix), developers will be able to use any .NET-bound language on Windows, Linux,

Mac OS X and a variety of UNIX platforms, Idehen said.

To learn more about how OpenLink will use existing and new technologies to deliver

on this vision of the "developer-as-integrator," check out the full interview.

An Integration Developer News Interview with Kingsley lIdehen,
CEO and President, OpenLink

IDN: Before we discuss your support for ASP.NET and Mono, let's get some
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perspective on your company. What's the target for Virtuoso?

Idehen: Virtuoso is a multipurpose, multiprotocol server virtual database for SQL
and non-SQL data. With Virtuoso, we look to provide developers and users a single
connection to provide links to different databases. We also provide ability to convert
SQL —to XML.

IDN: So, web services is a natural expansion of that focus?

Idehen: We're adding a web services element using SOAP as a standard invocation
method, to transparently make SQL stored procedures invocable as SOAP services
and describable by WSDL. With our Virtuoso 3.0, we also wanted to extend the

platform to work with other platforms, and that's where Mono comes in.

IDN: And what shape does your support of .NET and Mono take?

Idehen: We host Mono's .NET CLR on Windows to homogenize the heterogeneous
applications logic. Using Mono helps us make that logic invocable by SOAP. Also, as
increasing number of technology providers provide .NET bindings for such legacy
systems as COBOL and other languages, the developer will get more flexibility. All
Virtuoso will have to do is glue our functionality to those [.NET resources], and
developers won't have to learn a lot of new things about new environments. We have
been in the connectivity space for years, supporting many Microsoft ODBC and Java
JDBC drivers.

IDN: Could you explain precisely how the CLR will help you deliver on your vision?

Idehen: With ASP.NET and Mono [combined], that gives us the ability to let

developers' .aspx applications and code be platform independent, and work with

many varieties of Unix and Windows.aspx.

IDN: How important would you say Mono and ASP.NET are to that vision for Virtuoso?

Idehen: It's a very, very strategic piece of our road map going forward.

IDN: Is it so strategic that Virtuoso will be committed only to .NET as an enabling
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technology?

Idehen: With Virtuoso, we want to give developers an option. Freedom is an
important element for our value proposition, so you have an option to say, 'l want it
with CLR hosting (.NET with Windows and Mono for non-Windows). At the same time,

I can have Virtuoso hosting with binaries for .NET or Java.'

IDN: At this point in technology development, do you have a preference
between .NET or Java in conjunction with Open Source, cross-platform options such

as Mono?

Idehen: .NET is the one with the most solid road map. | see .NET over the long haul
adversely affecting Java; | fundamentally believe the technology is superior. The
existence of Mono as a project speaks volumes of the technical road map of .NET

versus Java.

You're taking a lot of functionality that already exists today in the Visual Basic world
and C++ world, and all of sudden this will compete with the Java world. The only

problem with all these developer technologies is that you could use it in a Windows
world. Now, you can use it all, through Mono, in a non-Windows world. The ability to
take a bindery from Windows and make it work somewhere else is where Mono is so

strong.

IDN: What are some key benefits that Mono and ASP.NET bring Virtuoso?

Idehen: With Mono's support for ASP.NET, all you do, with .aspx files, is load them
into Virtuoso files. Without ASP.NET support, you would have to write the engine,
write the renderer -- you would have to be able to render those .aspx files. And then
you would have to have a C# compiler. And, you'd have to have a mechanism for
parsing the .aspx pages. You can also support ASP code, as well, because ASP.NET

supports ASP.

IDN: What are some specific advances you see from ASP.NET, compared with

options, like PHP, for instance?

Idehen: We've been doing database integration support for years, and if developers
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want dynamic database-driven pages, and they want a flushed-out IDE, that's where

Visual Studio has some strong advantages over PHP.

IDN: Can you elaborate on that?

Idehen: There are a lot of PHP-driven sites out there, but 90 percent of those sites
are talking to MySQL, or aren't really doing any heavy database work. When you get
to the ASP.NET world, there's a much richer underlying database-driven model, so

with today's ASP or .aspx page, when it comes to database centricity, the .aspx page

is doing much more sophisticated work than the PHP page.

As the need to develop more sophisticated database-driven web pages increases,
especially with data accessing and the ability to talk to different databases or to
communicate with web services in the background, an IDE that can bring that
together coherently will increase developer productivity. And | think those kind of
tools, available cross-platform because of Mono, will create a groundswell because

the conventional Linux or Unix developer now realizes they are no longer confined.

IDN: So, do you think Mono's bundling of ASP.NET, and implementations like
Virtuoso will affect how developers think about building dynamic web pages or web

services?

Idehen: It will have a ripple effect, | think. But there's another development from

Microsoft coming next year that will add to that.

IDN: What's that?

Idehen: Microsoft has come up with something they call the Web Matrix. It's

essentially a stripped-down version of Visual Studio .NET, and it's written in C#, so
it's all managed classes. It's the equivalent of a Java IDE built 100% in Java, so there
are no non-Java components. All I need is to take to my classes to wherever there is

a JVM, and my IDE will manifest itself.
A typical Linux developer may not touch Visual Studio.NET, let's say, because he

doesn't touch Windows -- period. But with Web Matrix, which is a VS.NET replica with

managed classes, you now have an IDE for both the Windows and the non-Windows
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world. All that will be needed is the completion of support for Windows Forms, which

will come from WINE, another Open Source project.

IDN: Let's talk specifically about Virtuoso 3.0. Will Virtuoso 3.0 have Mono bundled
with it from the outset? And will it be branded as "Mono" so developers will know you

have Open Source with your product?

Idehen: Virtuosos 3.0 will have Mono in it, and that's how it will be branded. Our
initial beta release is for Linux, and then we'll have the Windows bindings and then
Mac OS X. After that, we'll then take it to other platforms we've worked on for years,

such as Solaris and HP Itanium.

Virtuoso 3.0 with Mono/ASP.NET will be available in commercial beta in January 2003

from OpenLink Software.

Inside Mono's ASP.NET Support
"Although we had ASP.NET in the prototype version, we have now integrated the
System.Web classes," Mono creator Miguel de Icaza told IDN. "Now, we've done it

the way Microsoft has designed it."

In part, the new upgrade, called Mono 0.17, comes with "many new System.Data
providers and a more mature System.Web (ASP.NET), which can now be hosted in
any web server," according to de Icaza's release notes. A simple test web server to
host ASP.NET has been released, as well. The Mono version 0.17, which is the first
Open Source support for Microsoft's ASP.NET development environment, can be

downloaded here.
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