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AM'CI’OSOft MVP C++ nnnnnnnnnnnnnnnnn Professional

AChicagobased, one daughter adopted from China (now 12!)
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class C

= 777
AWhat is Project Roslyn? ‘
AThe ".NET Compiler Platform"
AReplacemenbf existing .NET compilers with new ones
Acscfor C#
Avbcfor VB.NET ‘
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AWhy is this a big deal?

A RISky Microsoft® w

Aif they get this wrong, folks can't build their apps Visual Studio
Aif they get this wrong, MSFT can't build their apps
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AWhat's the benefit?

AFaster turnaround on new features
Ainside and outside MSFT

AGrow the Visual Studio ecosystem

AMUCH easier to build new tools
AMUCH easier to extend Visual Studio, C# and VB
AMUCH easier to try out new ideas
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Register | SignIn Q

CodePlex srec

Microsoft .
Open Technologies

NET Compiler Platform ("Roslyn")

m SOURCE CODE DOCUMENTATION DISCUSSIONS ISSUES PEOPLE LICENSE
v
A Statl lS Page Info | Change History (all pages) + Follow (768) Subscribe

Welcome to the .NET Compiler Platform ("Roslyn") E—— ¢

P . | ch Wi
L \p reVI eW re e aS e The .NET Compiler Platform ("Roslyn") provides open-source C# and Visual Basic compilers with rich code analysis ACTIVITY

APIs. You can build code analysis tools with the same APIs that Microsoft is using to implement Visual Studie!

AO p e n SO u rce ! PAGE VIEWS VISITS DOWNLOADS

Install the Preview
44901 13611 2198

A h tt p - // ro S Iv n C O d e D I eX CO m » Just want to provide feedback on potential language and IDE features? Check out the End User Preview. Days: 7 30 Al Details
. . . 2 30 etails

» Want to build code-aware tools that understand C# and Visual Basic? Get the SDK Preview.

» Get the MuGet Roslyn compiler package (from the NuGet package manager console):

Install-Package Microsoft.CodeAnalysis -Pre

Source Code
» Clone the sources:

git clone https://gitei.codeplex.com/roslyn
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http://roslyn.codeplex.com/

AOpen source?

AYes, open source!

AApache license 2.0
AYou are free to GIT, fork, modify, rebuild, deploy

AAnders did this on stage @ Build 2014

Open Source

We are now developing the C2 and Visual Basic compilers in the open on CodePlex.

Join us!

git clone https://git@l.codeplex.com/roslyn

Join us on CodePlex @
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Before Roslyn...
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class C

{

AC# and VB compilers were black boxes
Apredefined switches onl

> CSC.exe main.cs /o /warn:4

000101010
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0lo0l1e10160
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After Roslyn...
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class C

{

4 The compilers are now white boxe

Roslyn

AYou can:
Aobtain information about a program
Amodify a program syntactically / semantically
Aimpact the compilation process
Achange the compiler itself!

000101010
101010101
0lo0l1e10160
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class C

{

"Call me every time you see an

identifieré" (because } My,

renaming all global variables‘z

/] translate resource strings: g
foreach (Project p) o1
foreach (Document d)
foreach (Resource r)
replacdr, r');

000101010
101010101
0lo0l1e10160
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AWhat can we do with this capability?

ssssss

Alnfinite possibilities:
Abettertool®d r ef act oring, analy
Abetter enforcement of coding standards
Aadd scripting support to your app
Atarget new platforms
Alanguageresearchd DS L s, é lv

Acompiler research '

Aé

000101010
101010101
010101010
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Compiler Basics...
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Source
language

AFrontend vs. Baclend Compiler

AFrontend deal s with synt a @ Back-end

ABackend deal s with seman

v
Target
language
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/[l comment

SOUICe it (1>100) Typical Compiler Phases
language % = 100:
/ Lexical - \
Com p | | er lexical analysis
parsing
tokens| (A ¥ 63X EZ |BE manz 03X EI X X semantic analysis

HL optimizer

¥ code gen

Semantic Highlevel IR ..
Analysis Optimizer Code Gen LL optimizer
i IR'II

Lowlevel
\ Y — Optimizey

v \

IR IR’

v
syntax semantic Assembly
errors errors language
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int main() {
int i = getint(), j = getint();
while (i !'= j) {
if (1> 3j)i=1-3;
else j =3 - 1;

Y
) putint(i);
ARoslyn Intermediate Representation (IR) ' GCD program
AAbstract Syntax Tree (AST) ............................................................................ program

_F. =
ASymbol Table [}/\\ SN e

........................................ AN
Inth 2 ueLls > X (3) ; ’ 4 (5

,vaz 0eLlsSy 74z X
“I", var, type:n £ X

0

1|"voidbE G&8LIST [X /N N

2 | X (5) (6) > = =

3 | "getint", functz G @8 LISY nx X (5,/\[6} 5,/\_ /\_

4 "putint", funct GeLIPY m3 X /\

5 (5) (6) (B) (5)
6

X
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Roslyn Syntax Visualizer v 1 x

DatabaseApp ~| "%, DataccessTier.Data ~|®@ ExecuteScalarQueryistring sqi) -
I < f | Syntax Tree
= I =
[/ ExecuteScalarQuery: executes a scalar Select query, returning the s 4 Block [1195.1486) -
L, . OpenBraceToken [1195.1196)
// as an object. LocalDeclarationStatement [1204..1264)

1/ ExpressienStatement [1272.1282)

r
? LocalDeclarationStatement [1292.1330)
OW O e a r n O S y n n =] public object ExecuteScalarQuery(string sql) ExpressionStatement [1338..1358)

ExpressionStatement [1366.1388)

{ 4 LocalDeclarationStatement [1398..1434)
SqlCeConnection db = new SqlCeConnection(_DBConnectionInfo); 4 VariableDeclaration [1398.1433)
db.Open(); PredefinedType [1398.1404)

4 VariableDeclarator [1405..1433)

v d
. .
l IdentifierToken [1405.1411)
M U Se th e I aos Iyn Syntax VI S u al |Ze r . SqlCeCommand emd = new SqlCeCommand(); 0 4 EqualsValueClause [1412.1433)

cmd. Connection = db; EqualsToken [1412.1413)
_ . _. 4 InvocationExpression [1414.1433)
A - cmd. CommandText = sql; SimpleMemberAccessExpressic
AO en a ro eCt ArgumentList [1431.1433)
object result = cmd.ExecuteScalar(); e SemicolonToken [1433.1434) -

4 3
4 . db.Close(); Properties
AOpen a source tie Type ImecsionGpreonsyta
return result; Kind InvocationExpression

. } ContainsDiagnostics False a
: 4 ContainsDirectives False
I ew menué L, e

// ExecuteNonScalarQuery: executes a Select query that generates a tem Expression emd.ExecuteScalar
- // returning this table in the form of a Dataset. Fullspan [1414.1433)

> > e r I n OWS 7/ HasLeadingTrivia False
HasStructuredTrivia False
HasTrailingTrivia False

- public DataSet ExecuteNonScalarQuery(string sql)

>> Roslyn Syntax Visualizer { S

SqlCeConnection db = new SqlCeConnection(_DBConnectionInfo);

Language c#
db. OPEH( ) H - Parent = cmd.ExecuteScalar()
124% |4 » ParentTrivia =
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Working with Roslyn...
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Features APls - Refa ot orings Code Fixes

Code Formatting Find All References Expand/Reduce

LELEEREE e l Workspaces (Solutions/Projects/Documents)
. - Binding and
ARoslyn iBIG

AThere are many API sé
AThere is the source

a o o o

Open Source

We are now developing the C# and Visual Basic compilers in the open on CodePlax.
Join us!
class C

{

git clone https://git@l.codeplex.com/roslyn

),

Join us on CodePlex @
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Features APls -
Workspaces APls -

A Start smalld

Lo

5|

Qa ONEBI
b0 SYLJé

db.Close();

catch

17

U

'Catch block' is empty, app could be unknowningly missing exceptions

5 db.Clase();
)

catch

Project Roslyn
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AStep 1:
ACreate new projecté
>> Roslyn
>> Diagnostic with Code Fix

AName
>> EmptyCatchDiagnostic

I Recent |.NET Framework 4.5 v| Sort by: | Default

4 Installed

4 Templates
b Visual Basic
4 Visual C2
Windows
b Web
Extensibility
Office/SharePoint
Cloud
LightSwitch
Reporting

-

Console Application

Code Refactoring

Diagnostic with Code Fix

Roslyn R -
Silverlight
Test
WCF
Workflow
b Visual C++
b Visual F#
SQL Server
TypeScript
Python

b Other Proiect Tunes hd

b Online

Mame: EmptyCatchDiagnostic

Click here to go online and find templates.

Search Installed Templates (Ctrl+E) P~

Visual C& Type: Visual C&

Create a C# diagnostic that comes with a
Visual C# code fix
Visual C#

Location: | Ch\Temph,

- | Browse... |

Solution name: EmptyCatchDiagnostic

Create directory for solution
["] Add to source control

Cancel |
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AStep 2:
ACreateSyntax Node Analyzer
to detect empty catches

public class

{

DiagnosticAnalyzer ISyntaxNodeAnalyzer <SyntaxKind >

public ImmutableArray <SyntaxKind > SyntaxKindsOfinterest

{
get { return ImmutableArray.Create ( fSyntaxKind. CatchClause §); }
}

// only called for things of interest:
public void AnalyzeNode( SyntaxNode node, ...

{

var catchBlock =node as CatchClauseSyntax ;

if ( catchBlock.Block.Statements.Count ==0) /I empty!
{

var diagnostic = Diagnostic.Create  (...);
addDiagnostic (diagnostic);

}

/[ create warning:
/Il display:
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internal class CodeFixProvider : ICodeFixProvider

{

class C
{

: I/l only called for things of interest:

public async 4 A O E _GetFixesAsyn c(Document document, ...)

) {

var root = await document.GetSyntaxRootAsync (cancellationToken );
var token = root.FindToken (span.Start ); //catch  keyword:

if ! token.IsKind (SyntaxKind. CatchKeyword)) // sanity check:
return null;

AStep 3 var catchBlock = ( CatchClauseSyntax )token.Parent ;
ACreateCode Fix Provider var throwStmt = SyntaxFactory.ThrowStatement ();
t ti || var newStmts = new SyntaxList <StatementSyntax >(). Add(throwStmt );
0 0P 1 ona y ' var newBlock = SyntaxFactory.Block (). WithStatements (newStmts);
var newCatchBlock = SyntaxFactory.CatchClause ().
WithBlock (newBlock).
WithAdditionalAnnotations ( Formatter.Annotation );

var newRoot = root.ReplaceNode (catchBlock , newCatchBlock );

return new[]{ CodeAction.Create ("throw",
document.WithSyntaxRoot (newRoot) };

Project Roslyn
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AStep 4:
Run!

r

r

AOp e n

vsixinstaller is built
new instance of VS is started
The vsixis installed

a project

¢ EmptyCatchDiagnostic (Running) - Microsoft Vig

FILE EDIT VIEW PROJECT BUILD  DEBI
e-o|H-um|D -
Process: |[3980] devenv.exe

EmptyCatchDiagnostic

imerablel

B public async Taske

"
/1 grab the document: this
1 var root = await document.q

1
// Find the start of what uf

var token = root.FindToken(|

i (! token. TsKind(Syntaxkin)
return null;

System.Diagnostics.Debug. r|
System.Diagnostics.Debug. r|

System.Diagnostics.Debug.ir|
var catchBlock = (CatchClay
var trystmt = (TryStatement]

System.Diagnostics.Debug. r|
var throwStatement
var newstatements
var newdlock = SyntaxFactor]

100% ~]

Autos

1 k Launch (Ctri+Q) Pla
DatabaseApp - Microsoft Visual Studio 3 Y2 |QuickLaunch (Ctrl-Q) P - B x -
EDIT VEW PROJECT BULD DEBUG TEAM TOOLS TEST ARCHITECTURE ANALYZE WINDOW HELP sgnin [
o B R0 -Q | b st O - e
DataAccessTier.cs + X p 3 =
atabaseApp %, DataAccessTierData -[® BxecuteNonScalarQuery(string sql) -] @l o-enamlo &=
71 ExecutelonscalarQuery: executes a Select query that generates s temporary table, = = F o
/1 returning this table in the form of a Dataset [ Search Solution Explorer (Ctrl+;) P~
Vi e vifllintelliTrace data, you must break execttion of your
" 51 Solution ‘DatabaseApp! t project) ¥ W
El ublic Dataset ExecuteNonscalarQuery(string sql) 4 [ Databasehpp
o e ¥ € sa b £ Propeties ol o
DataSet ds = new DataSet(); b+ References |
¥ App.config orc Bl ions:
try b c* BusinessTierLogic.cs
t b Cv BusinessTierObjects.cs ool eliTrace settings.
Sqlceconnection db = new SqlCeConnection(_DBConnectionInfo); b c* DataAccessTier.cs |
db.open(); b Formles orrillore sbout InteliTrace
b cr Programees

SqLCeCommand cad = new SqlCeCommand();
emd.Connection = db;

SqlCeDataAdapter adapter = new SqlCeDataAdapter(cmd);

end. CommandText = sql;
adapter. Fill(ds);

go.Cloce();

catch
“Catch black' i empty, app could be unknowningly missing exceptions

return ds;

100 %

tionActionQuery: executes an Insert, Update or Delete query, and returns
runber of records modified

"
1 Exe
11 th

pubjfc int ExecuteActionQuery(string sql)

db.Clase();

}

catch

'Catch block' is empty, app could be unknowningly missing exceptions

Output

Solution Explorer

Team Explorer Class View
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Installing Roslyn...
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ALyadltt w2ateéey LINBOASG 2y (2L 2F +/{

AThat supports seems to be gone

Aw2z af ey LINBOASYG akKALA & LI NI 2F =/
ASo just install VS 14, or
ARun prebuilt VS 14 VM available in Azure VM gallery
ASee for more details

. Set up a box with Visual Studio "14" CTP 3. Either...

» Install Visual Studio "14" CTP 3, or...

» Grab a prebuilt Azure VM image.

. Install the Visual Studio "14" SDEK. You'll need to do this even if you're using the Azure VM image.

3. Install the SOK Templates VSIX package to get the Visual Studio project templates.
. Install the Syntax Visualizer VSIX package to get a Syntax Visualizer tool window to help explore the syntax
trees you'll be analyzing.
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