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Qi and Karmarlhe Yin and Yang Barsing Input and Generating
Output

A Scheme the MinimalisticPower
The Spirit RABramework
Parsing and GeneratingEXxpressions
Scheme Compiler and Interpreter
Parsing and Generating Qi
Interpreting Qi
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7 E A 8@ Spirit?

A A object oriented, recursivdescent parser and output
generationlibrary forC++

Implemented using template mefarogramming techniques

Syntax ofParsing Expression Grammérs9 Ddéctlyin C++, used
for input and output formatpecification

A A format driven input/output library

A Target grammars written entirely in C++
No separatdoolsto compile grammar
Seamless integration with other C++ code
Immediatelyexecutable

A Domain Specific Embeddéanguages for
Token definition(spirit:lex )
Parsingspirit::.qi )
Output generation(spirit::.karma)
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Where to get the stuff

A Current version: Spirit V2.3
Fully integrated with Boost SVN::trunk, released since V1.40

Code for this talk: Boost::SVN needed (or Spirit V2.4, to be
released with Boost V1.44)

A Mailing lists

Spirit mailing listhttp://sourceforge.net/mail/group id=28447
A Web:

http://boost -spirit.com/home
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Grammar
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A Provides two independent but well integrated
components of the text processing transformation
chain: Parsing (Qi) and Output generation (Karma
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Library Structure

Classic Qi
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A Spirit Classicspirit::classic )
ACreate lexical analyzerspfrit::  lex )
Token definition (patterns, valuelgxerstates)
Semantic actions, i.e. attach code to matched tokens
AParsingnput (spirit  ::qi )
Grammarspecification
Token sequence definition
Semantic actions, i.e. attaching code to matched sequences
Parsingexpressiorrammar (PEG)
Errorhandling
AGenerating Outpuspirit:karma )
Format specification
Token sequence definition

Semantic actions, i.e. attaching codeseqguences
Inverse Parsing Expression Grammars (JPEG

Formattingdirectives
Alignment, whitespace delimiting, line wrapping, indentation
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ParsingExpression Grammars

AFormal grammar for describing a formal language in
terms of a set of rules used to recognize strings of this
language

ADoes not require a tokenization stage

.dzi A0 R2Say Qi LINBOSY Ul Al

A Similar to regular expressions being added to the

Extended BackuSlaur Form (EBNF)

AlYEALS 090. bCZ t9DQa | NB
Exactly one valid parse tree for each PEG

AAny PEG can be directly represented as a recursive
descent parser
A Different Interpretation than EBNF
Greedy Loops
First come first serve alternates
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Parsing Input

A Qi is a library allowing to flexibly parse input based on a given
grammar (PEG)
Ot F NESNI ASYSNYF G2NWE Ay GKS @SA
Currently generates recursive descent parsers, which perfectly map
onto PEG grammars

A recursive descent parser is a fdpwn parser built from a set of
mutually-recursive procedures, each representing one of the grammar
elements

Thus the structure of the resulting program closely mirrors that of the
grammar it recognizes

Elements: Terminalgrimitives, i.e. plain characters, integer, gfaon
terminals, sequences, alternatives, modifigkéelene plus,etc.)

A Qi defines a DSEtlomain specific embedded languadmsted
directly in C++

Using operator overloading, expressitamplates andemplate
meta-programming

A Inlinegrammar specifications can mix freely with otherGode,
allowing excellent integration of your data types
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Infix Calculator Grammar

Using Parsing Expression Grammars.

fact a integer/ (¢ expr '
term a fact (("*** fact) [ (" fact))*
expr a term ((‘+' term) [ (-' term )
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Infix Calculator Grammar

S

: : 3

Using Q!:
using namespace boost::spirit;

typedef qi ::rule<std::string:: iterator > rule; =

0p)

rule fact, term, expr ; Q

o

fact = Int _ | '(" >> expr >>Y'; %

term = fact>>*((*' >> fact )| (¢ >> fact)) ; g

expr = term >>*(('+'>>term I (¢ - >>term)); =

[22])




Generating Output

A Karma is dibrary allowing to flexibly generate arbitrary character
(byte) sequences
Based on the idea, that a grammar usable to parse an input sequenc

may as well be used to generate the very same sequence in the
output

For parsing of some input most programmers use hand written code
or parser generator tools

bSSR &A Y ArpdrshdE § ¢ 8 NB ¥ 2 NE O
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A Karma is such a tool
Inspired by theStringTemplatdibrary (ANTLR)
Allows strict modeliew separation$eparation of format and data)

Defines a DSEL (domain specific embedded language) allowing to
specify the structure of the output to generate in a language derived
from PEG

A Framework for RAD Spirit
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RPN Expression Format

BoostCon 2010

Using Inverse Parsing Expression Grammar

ast node A integer [/ bin_node / u_node §
bin node A ast node ast_node bin_code =
unode A '( ast_node u_code ) >
bin code A B R B B Y

u_code A '+ -
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RPNEXpressionFormat
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Using Karma:

using namespace boost::spirit;
typedef karma::rule< output iterator > rule;

rule ast node, bin_node, u node, bin _code, u_ code; é
ast node = int | bin_node | u_node; §
bin_ node = ast node << ast node << bin_code ; =
u_node = '('<< ast_node << u_code <<')j -
bin.code = lit( '+)| ‘-" | "* | '/,

u_code = it ("+) |' -4
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Spirit versus PEG Operators

Description
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