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Whati1s Phoenix?

& Phoenix is Microsoft’s next-generation, state
ofithe art infrastructure forprogram analysis
and transformation

® Phoenix Is used for
@ Compilers

® Tools

® Research

® Instruction PHOEIx

ﬁ




What Is Phoenix?

& Example Clients

Executable Reader/\Writer

C++ Compiler backend

PreFAST (static analysis)

JIT

N[€]=N

Many more (tiger, pasm, FxCop, AST, VSInstr)

¢ Example Compiler Backend Plug-Ins

® Static Analysis, Arithmetic strength reduction,
AnalysisiValidator, Instrumented Block Count

reader; .. (\
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PDL

PRI Is a C++/CLI-lTke language forheaders. |t
evolved from a solution ferpdual=-mode C++
compilation to much more:

Interesting Features:

® |\etaprogrammingrattributes on ehjects and
members

Partial classes

\Weaving

Bitpacking

Dual MGedE (\
We'll look further into the green ones. l
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PDILL - Attributes

¢ C(Class ¢ Element

® |ayout ¢ Sealed

¢ Align & [hunk

@ Extensible ® NoZerolnit

® Freelist ® NoReinit

® Cloneahle @ Ordered

® Dynamic ® List

® Visit ® NoClone

¢ Kind ® Owner
_ Coplieng _
< €

CustomFixuiI )



Example: Rectangle

public ref class Rectangle
: public class Object
{
public:
int HorizontallLength;

int VerticallLength;
};




Rectangle: Visitor Weaving

[visit]
public ref class Rectangle;

// Auto-generated
void Rectangle: :Accept(Visitor # wvisitor)

{

visitor->Visit (this) ;

void Visitor: :Visit (Rectangle #* rectangle)

{
// Default method: Do nothing or throw

‘ PHOENIX




Visiter Pattern

@ Good

® [Decouple unwanted/unpreaicted
concerns from basic classes.

® Implement distributed algorithm in one
place.

® \/isitornierarchy good way to provide
small'varations enrantalgorithm.

@ Bad

® Not extensible cross-assembly.

& VIS RINtanVIsitersTwhnen addin
ClaSSesornelds.




Rectangle: Cloning VISItor,

[visit, cloneable]
public ref class Rectangle;

// Auto-generated
void CloneVisitor: :Visit(Rectangle # rect)

{

if (Map[rect] !'= NULL) {
Result = Map|[rect];
} else {

Rectangle * newRect = gcnew Rectangle;
newRect->HorizontalLength =

rect->HorizontallLength;
newRect->VerticallLength = rect->Verticallength;
Result = Map[rect] = newRect;




Rectangle: Class Updates

[visit, cloneable]
public ref class Rectangle
: public class Object

{

public:
Color Shade;
int Horizontallength;
int Verticallength;

// Clone Visitor automatically (’\

// updates ‘ll;wwx




Rectangle: Cloning ISSUES

[visit, cloneable]

public ref class Rectangle
public class Object

{

public:
Color Shade;
int Horizontallength;
int Verticallength;
// What to do?
CartesianGrid * Grid;
Coordinate Position; (’\
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Rectangle: Cloning ISSUES

[visit, cloneable]
public ref class Rectangle
: public class Object

{

public:
Color Shade;
int HorizontallLength;
int VerticallLength;

// Try 1

[NoClone] CartesianGrid * Grid;

[NoClone]

Coordinate GridPosition; (#\
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Rectangle: Cloning ISSUES

[visit, cloneable]
public ref class Rectangle
: public class Object

{

public:
Color Shade;
int HorizontallLength;
int VerticallLength;
// Try 2
[Clone (Owner)] CartesianGrid * Grid;
[Clone (Context="Grid”) ]
Coordinate GridPosition;

y; "(\




Example: Cloning Phoenix’s
Intermediate Representation

Anr@perand might be clened
¢ By itself

@ As part of an instruction
@ As part of a Function

The more context, the more Is
cloned. “Context™ attribute
helpedishare code, and neatly
encapsulatedraloetioficomplex
10gIC




Complle-time refiection

@ Used to generate object walker,

¢ \Walker useful for. any;algoerthms that

need to walk all or most of objects’
fields.

® Cloning

® Serialization/deserialization
@ Comparison

® Diagnestic Dumper




Phoeenix Links

@ Early access RDKs or CDKs available to
Selected universities or commercial
partners; sample projectsiinciude AOP,
Obfuscation, and Profiling

® Contact phxap@micreseit.com for Academic

early access reguests, or
phxcp@microsoft.com for Commercial early
access reguests. No NDA must be signed.

® Or see
NtPH/ESEAGIIMIGCIOSOIt.Com/Phoenix

@ Cometothe Phoenix discussion on
Tuesday! 7y
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