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Abstract Polyglot is a highly extensible compiler frontend framework, while avoiding code duplication. Users may extend the framework to
define any necessary changes on abstract syntax tree and semantic analysis for implementing language extensions. In order to direct users to work
with Polyglot fleetly, the main flow and class hierarchy of Polyglot are summarized, and the methodologies of the scalable extensibility are
anatomized, in which the delegation, visitors and abstract factories are employed. And the use steps of Polyglot and the related application are stated

in a nut shell.
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AST
Polyglot PPG(Polyglot parser generator)
Java 2003 Cornell CUP ppg
Polyglot Java PPG
1.4 8 .Ppg PPG
( AST ) .cup PPG CUP
Polyglot (scalable 1 AST PPG
extensibility) .cup
CUP
Polyglot 1 PPG
Polyglot
include “filename” PPo !
( .cup  .ppg )
1 POlyglOt precedence[ left | right | nonassoc] cup
tokenlist;
1 Polyglot precedence;
AST AST drop { symbol} symbol
Java AST javac drop {S ::= <productions>; } productions
override S ::= <productions>; S
JFlex extend S ::= <productions>; S
CUP[Z] transfer Sto A, { rhs; } to A, S rhs;
{rhs, } A
Java AST start with S, func, S;
— > AS P > —> start with s, func, func;
4
cup P opg Je——
Intel
1 Polyglot 1972 )
XML
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(type system) (node factory) Job(runToCompletion)
ExtensionInfo passes(
AST ) parser( )  createNodeFactory
Polyglot createTypeSystem
1) (2)AST (3) Compiler
compile ExtensionInfo
2 Polyglot Job Job
2006 5 Polyglot 2.2
1.3.3 2 polyglot AST Polyglot
"polyglot.” Polyglot (1)
2 polyglot AST (2)
AST (3) AST
main Main Options (1)
ast AST ( Node) Ext
Del NodeFactory, ExtFactory  DelFactory
types _ ( Type) (
TypeObject) TypeSystem ( 2)
lex Lexer ( Token) .
parse BaseParser 3) Visitor AST
frontend helper Visitor
visit -
ext Visitor ( 3)) AST
ext.jl Javal4 ( (2))
ext.coffer Visitor
ext.pao (Primitives as Objects)
ext.param 2.3
ext.skel Polyglot ext
2.1 Polyglot
2 Polyglot Job ( (1)
passes ext
Job Node ast AST Node AST
#extension
4 (override)
source%/#lang o
Ex[ensionmfoé #ext - (from frontend)
passes : Arrays H
(o frone R el Polyglot (delegation)
_extensionlinfo e status : boolean ( 3)
% initialErrorCount : int
%¢ reportedErrors : boolean
node
#eurrentJob ml(){...} del mi(){...}
SourceLoader Compiler Stats Hast g #exg m2(){...} . m2(){node.m2;}
(from frontend) (from frontend) (from frontend) &x
Node JobExt node del
. .
#Soumd-loader compile() #stats (fromast)  (from frontend) ‘ﬁ 2
#cgmpiler S ext1(){...} extl(){...}
i -options (2)?;';:?”) $global ext20{...} ext ext20{...}
AbstractExtensioninfo 3
(from frontend)
BaseP. Polyglot
*addJob() ﬁ@L ﬁiﬁ p::;e)r Y9
:%ﬁtt?:tgﬁoiler() " Hexer del Node
“parser() p! TypeSystem Lexer
Ad passes() (from types) (from lex)
* runAllPasses() anf L nf
* runToCompletion()
b T NodeFactory node
J/ #target_factory (from ast)
TargetFactory
(from frontend) del
del
2 Polyglot ext node
frontend.Extensioninfo
2.4
AbstractExtensioninfo frontend.Pass run
(initCompiler) Job (addJob) AbstractPass Pass



ParserPass Visitor
AST VisitorPass Job
Job  SpawnPass BarrierPass
OutputPass run
VisitorPass VisitorPass
Job job  NodeVisitor v job  AST v
NodeVisitor
AST
Polyglot
visitChildren VisitorPass  run
4
frontend.VisitorPass visit.NodeVisitor
boolean run(): Node visitEdge(Node parent, Node
1) Node ast = job.ast(); child):
Il job AST 1) Node n=override(parent, child);
2) NodeVisitor v_ = v.begin(); " flush
" AST 2) v_ = vl.enter(parent, child);
3) ast = ast.visit(v_); I* child
I ast
4) v_finish(ast); child
I AST */
5) job.ast(ast); 3) n = child.visitChildren(v_);
/I ast job " V_
Xt astN 4) n = leave(parent, child, n, v_);
Node visit(NodeVisitor v): i . n
T)return v.visitEdge(null, /
this): 5) return n;
4 VisitorPass
NodeVisitor begin enter leave finish
override visitChildren
visit 30 Visitor( 5)
HaltingVisitor
bypass(Node n) n
ErrorHandlingVisitor DataFlow
DataFlowltem (confluence)
(flow)
T 1
[Haltingvisitor H CodeCleaner ] [ConstantFoIder] [ ClassSerializer ]

[ I 1
[ ErrorHandlingVisitor ] [TypeBuiIder] [DeadCodeEIiminator.DerseFinder]
l

I
[ DataFlow ]

1
[ ExceptionChecker ]
AddMemberVisitor | CopyPropagator |

AmbiguityRemover ] DeadCodeEliminator ]

AscriptionVisitor ] ExitChecker ]
ConstructorCallChecker ] InitChecker ]
FwdReferenceChecker] ReachChecker ]
5 Polyglot  Visitor
3 Polyglot
3.1
XX
@)
(2) AST ext.XX.ast

3) ext.XX.extension
ast.Ext XXExt
XXExt_c
(4) ext.XX.types
XXTypeSystem XXTypeSystem_c
(5) JFlex Lexer_c
ppg PPG CUP Grm
Sym ext.XX.parse
(6) ext.XX.visit
7 ext.XX.ExtensionInfo
createNodeFactory,  createTypeSystem, parser, passes,
compilerName, defaultFileExtension
3.2 Polyglot
Polyglot Polyglot
(1)Java Soot  Java
Polyglot AST Jedd
Java
McGill Sable
(2) jCilk Java
- AtomJava
Washington
3) Jif
Java
(confidentiality) (integrity)
(4) Jmatch
DJ Java
(5) IXN&
Sable Java5  Polyglot
(6) J-LO
Java 5 Haskell
4
Polyglot
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