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display this material, and to make derivative works and commercial use of
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Overview

e what Is clang?
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Clang

e open-source C, C++ compiler for [lvm

e actively developed by Apple and Google
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Clang Source

e http://clang.llvm.org
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http://clang.llvm.org
http://clang.llvm.org

Clang Goals

e fast compiles and low memory use
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Clang Interfaces

® [exer and preprocessor
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Creating a Plug-In

® pasic entry point to live within clang

® requires creation of a shared object




Basic Plug-In

class Plug : public PluginASTAction {

ASTConsumer*

CreateASTConsumer(Compilerinstance& ci,
IIvm Strlng?ef flle)
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Basic Consumer

typedef Compilerinstance CI;
struct Consumer: ASTConsumer {
Consumer(Cl& ci, std::string name) {}




Bullding a Plug-In

® requires a debug build of clang
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Running the Plug-In

e clang -cc1 -load nop.dylib \
, -plugin nop -plugin-arg-nop argument \
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Report #define

® demonstrate preprocessor events




Preprocessor

® cvents for preprocessor actions:

e changed the active file (start/end of include)




PPCallbacks

struct PP: PPCallbacks
{
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Register PPCallbacks

ASTConsumer”
Plug::CreateASTConsumer(
CompHerInstance& G
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Report a Macro

typedet DiagnosticsEngine DE;
void PP::MacroDefined(Token const& t,
Macrolnfo const™ Ml) {

SourceLocahon W(I\/II >geDef|n|tlonLoc())
@ ael ,9;7 S->C_.Qg€ ! agno Sl e i
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Example Output

In file iIncluded from tst.cpp:1:
Jtst.h:1:9:warning: macro-def: 'example’
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Diagnostics

e created from a registry to for translations

® |t IS possible to use custom diagnostics
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Abstract Syntax Iree

e represents all C++ constructs

e constructs can be navigated
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Declaration

e top-level of the AST

e contexts containing groups of declarations
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Declarations (part)

— Label

Named | .
f / \\ Namespace /

Decl * D, Fiald
Declarator e
/

Value 7 *
Function

EnumConst
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Statements

e represent the bodies of functions
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Statements (part)

DeclStmt

Compound ijitohCaSe — = Case
\ / “// ’ Labem Default
Stmt | TR

Switch
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EXpression

e represent the actually evaluated contexts
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EXpressions (part)

FloatLiteral  StringLiteral / ImplicitCast
CharLiteral Cast __
G ExplicitCast
IntLiteral ParenExpr N\
/ CStyleCast
DeclRef ~\ ’ — UnaryOp
Expr |
i e i et bl Bt s aa i R e L o BinaryOp <—— CompAss

CondOp
OffsetOf

Member

ArraySub
AbCondOp

BinCondOp
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Types

e types encode details of their typedef

e different types for different typedefs
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Types (part)

| ValueRef
Decltype Reference
Typ‘edef \ RValueRef
MemberPtr Auto
\ |
Pointer & TempITypeP

ConstArray

Builtin TemplSpeC

i

~_IncomArray

Type
/

FunNoProto
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QualType

e reference the actual type

e represents the different forms of types
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Example: Dodgy Casts

e for 32 bit systems int and long have same size

e for 64 bit system they do not

]
: ] g gl i) ' e fan) Q ' . el X v
- - . P A " -~ - - - E ' ) “a WGt g . e a v ]
i iy - 5 :-- . c ~ - "_,). A N .n:. A ‘,-__n = : v l., A 4 12 :‘.._'\—” 5 . = -t l.‘ e - e o o dah) e 2%
" LI ' & gl sl Tl S -t e e i e LAAE v . . [- N L b > A A MU
. a4 A_'."' A Ll ‘,'-v.'- LA N AP s S A e 3 ‘_..."r,f‘,t. 3 S RN ,."2"...-’--~ et et LSO o O P B -

Monday, 15 April 13



AST Entry Point

void doDecl(CI* ¢, Decl* d) {
Visitor(c). TraverseDecl(d);

N N _r‘- " edy
.
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Visiting the AST

struct Visitor: RecursiveASTVisitor<Visitor> {
(eiliucig
Visitor(Cl* ¢): c_(c) {}

L A S e g TR R T
e T Yeids 4 P ¥ ’
oo =

Monday, 15 April 13



Check Expression

bool Visitor: checkCast(Cast -Xpr const™ e) {
if (e->getCastKind() = K_BitCast
&& e- >getType() >|sPomterType()
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Extract Interesting lype

QualType getCanon(Expr const* e)

{
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Check for the Types

QualType to = getCanon(e);

QualType from = getCanon(e->getSubExpr());
typedet BuiltinType BT,

BT const™ bt0 = dyn_cast<BT>(to.getTypeP1tr());
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Sourcel.ocation w(e->get

Q)
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I'he Report

= &de(this->c_->get

Diagnost
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lest example

template <typename T> void use(T) {}
int main() {
typedet int |;

T TN T
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Test Output

tst.cpp:6:9:warning: dodgy cast from int * to const L *

use(reinterpret_cast<lL const™>(&i0));
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Sema

e semantic information beyond the AST
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Control Flow Graph

® can be obtained for any statement
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CFG Example

v0|d f(int 1) { 2 m!

for (; O < I; --1) { l
if (i % 2) | for(0<it — —i
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Cyclomatic Complexity

e measures the number of conditionals:
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Visitor for CFG

struct Visitor: RecursiveASTVisitor<Visitor> {
DE & de_; int I1d_;
Visitor(Cl* ¢):
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Get CFG Build

bool Visitor::VisitFunctionDecl(FunctionDecl* d) {
if (d->doesThisDeclarationHaveABody()) {
std::auto_ptr<CFG> cfg(
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Traverse the CFQG

/[ cfg->dump(LangOptions(), false);
int edges(0);
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Print the CFG Result

if (10 < edges - ctg->size() + 2) {
Sourcelocation w(d->getlLocStart());
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Clang Plug-ins

e all this is avallable to clang plug-ins
e available when C++ source analysis needed
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Static Analysis

e checking for coding guidelines

e detect common errors




Prototype Analyser

e check for certain coding guidelines
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Guideline Checks

® Use Oof anonymous namespace Iin header

e component header not included first




Code Generation

® hasis to generate type-information

e output default implementations




C++2011 to C++2003

e on some platforms C++2011 isn’t supported
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