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Spirit is made up of:
@ Qi - Parsing Library

@ Karma - Generating Library
@ Lex- A Lexer
@ Classic - The Old Parsing Library
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Motivation Ad-hoc Solutions The Spirit Way

Temptation to create ad-hoc solutions are high

@ Your favorite lex/flex/yacc/bison are for big jobs
@ | bet | can write a simple regex to parse this

@ | don’t want additional libraries to link

@ A one-line scanf/istream will handle it

@ A one-line printf/ostream will handle it

@ std::stringandboost::lexical_cast are my best
friends
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Ad-hoc Solutions The Spirit Way

Motivation

Ad-hoc Parsing

std gin();
std::s argument.end() ;
while( iter != iter_end )
{
1f( xiter == "+" )
{
if( buildi ) { key += " }
else { value += " ’; }
}
else 1if( == 7 )
{
building_key = false;
}
else if( *iter == "4’ )
{
gument_map[ key ] = value;
key = "";
value = ""
key += }
else { value }
}
++iter;
}
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oc Parsing and Generatin

::regex expression( " ( 1 n) ) X ) ) | (
::smatch match;

if( boost::regex_search( product_data, match, expression ) )

{
if( match[ 1 ].matched )
{
send += char( STX );
+= char( 0x11 );
=nd += char( ETX );
}
else if( match[ 2 ].matched )
{
}
else 1if( match[ 3 ].matched )
{

boost::regex
if ( boost::re

{

! ) (\\d+ )i
duct_data, match, expression ) )

try
{

:lexical_cast< int >(
:lexical_cast< int >(

}
catch ( )
{
messc
}




Ad-hoc Solutions The Spirit Way

Motivation

Ad-hoc Generating

oducts.begin();
nd () ;

= all p

all_produ

iterator product_iter

~tor< boost:
iterator product_iter_end =

std::v
std:: < boost:
while ( uct_iter duct )
{
try
{
if ( contains< torageType >( xprod ) )
{
// unsaf y_cast is not part of the public interface. Our ’‘contains’ method knos
// have the right type. The standard ast uses type_info compares which wont
// library boundaries
rageTypex p_prod = boost:: afe_any_ orageType
rst;
irst;
i
}
}
catch ( )
{}
++product
}
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Motivation Ad-hoc Solutions  The Spirit Way

Loading a Table with Qi

A 2 A.M. hack to load calibration data.

std::pair< int, int > > table_container_t;

typedef
struct

t table;

table( const )
)i
yin_iter, end_iter,
gi::int_ >> *( gi::int_ >> gi::int_ )

, spirit::a :
, cal_table ) )i
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Motivation Ad-hoc Solutions  The Spirit Way

Is This Syntax Valid?

start =
ic( "/7 )
>> —( +( ~char_( "/2" ) ) )
>> ="/ >> +( ~char_( "?" ) ) )
>> = ( 2 >> ( query_pair & &’ ) )

’

query_pair =
+( ~char_( =" ) )

>> =
>> 4+ ( ~char_( "&" ) )

’
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Wisdom

“Sometimes | think I'll never really know C++”

Eric Niebler
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Power of Expression Templates

Spirit implements a Domain Specific Embedded Language for
parsing and generating.
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Parsers Attributes / Actions Skipping Tid-bits

Parser?

Data Stream — Qi — Abstract Syntax Tree (AST)
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Qi 101

A First, Simple Example

Parsers Attributes / Actions Skipping Tid-bits

A parser for integers is simply:

Example (Integer Parser)

int

A parser for doubles:

Example (Double Parser)
double__

A literal string parser:

Example (Parse literal string ‘fo0’)
lit ( “foo” )
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Qi 101 Parsers Attributes / Actions Skipping Tid-bits

A First, Simple Example

We can use the parser with the gi : :parse APL.

std::string input ( "1234" )
std::string::iterator iter input.begin();
std::string::iterator end_iter = input.end();
parse( iter, end_iter,

int_ );

” ~e
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Qi 101 Parsers Attributes / Actions Skipping Tid-bits

A First, Simple Example

We can use the parser with the gi : :parse APL.

std: :string input( "1234" );

std::string::iterator iter = input.begin();
std::string::iterator end_iter = input.end();
parse( iter, end_iter,

int_ );
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A First, Simple Example

We can use the parser with the gi : :parse APL.

std::string input ( "1234" )
std::string::iterator iter input.begin();
std::string::iterator end_iter = input.end();
parse( iter, end_ iter,

int_ );

” ~e
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Qi 101 Parsers Attributes / Actions Skipping Tid-bits

A First, Simple Example

We can use the parser with the gi : :parse APL.

std::string input ( "1234" )
std::string::iterator iter input.begin();
std::string::iterator end_iter = input.end();
parse( iter, end_iter,

int_ );

” ~e
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Qi 101 Parsers Attributes / Actions Skipping Tid-bits

A First, Simple Example

Parsing the double in just as simple.

std::string input( "1234.56" );

std::string::iterator iter = input.begin();
std::string::iterator end_iter = input.end();
parse( iter, end_iter,

double_ );

Michael Caisse Using Spirit



Qi 101 Parsers Attributes / Actions Skipping Tid-bits

Some of the Available Parsers

Type | Parser | Example

signed short_, int_, long_, long_long, 578, -1865, 99301
int_ (-42)

unsigned bin, oct, hex, ushort_, ulong_, 01101, 24, 7af2, 243
uint_, ulong_long, uint_ (82)

real float_, double_, long_double, -1.9023, 9328.11928
double_ (123.5)

boolean bool_, true_, false_ true, false

binary byte_, word, dword, gword,
word (Oxface)

big endian big_word, big_dword, big_gword,
big_dword (0xdeadbeef)

litte litte_word, litte_dword,

Rrcs litte_gword, little_dword (0Oxefbeadde)
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Some of the Available Parsers

Type | Parser | Example

signed short_, int_, long_, long_long, 578, -1865, 99301
int_ (-42)

unsigned bin, oct, hex, ushort_, ulong_, 01101, 24, 7af2, 243
uint_, ulong_long, uint_ (82)

real float_, double_, long_double, -1.9023, 9328.11928
double_(123.5)

boolean bool , true_, false_ true, false

binary byte_, word, dword, gword,
word (Oxface)

big endian big_word, big dword, big_gword,
big_dword (0xdeadbeef)

litte litte_word, litte_dword,

Rrcs litte_gword, little_dword (0Oxefbeadde)
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Qi 101 Parsers Attributes / Actions Skipping Tid-bits

Some of the Available Parsers

Type | Parser | Example

signed short_, int_, long_, long_long, 578, -1865, 99301
int_ (-42)

unsigned bin, oct, hex, ushort_, ulong_, 01101, 24, 7af2, 243
uint_, ulong_long, uint_ (82)

real float_, double_, long_double, -1.9023, 9328.11928
double_ (123.5)

boolean bool_, true_, false_ true, false

binary byte_, word, dword, gword,
word (Oxface)

big endian big_word, big_dword, big_gword,
big_dword (0Oxdeadbeef)

litte litte_word, litte_dword,

Rrcs litte_qgword, little_dword (Oxefbeadde)
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Qi 101 Parsers Attributes / Actions Skipping Tid-bits

Some of the Available Parsers

Type | Parser | Example
character char_, char_('x"), char_(x), abe$1}
char_("a’,’z’), char_(“a-z8A-2"),
~char_("a’")

lit('a’"), ’a’ a
string string (“foo”), string(s), 1lit (“bar”),
“pbar”, 1lit (s)

classification | alnum, alpha, blank, cntrl, digit,
graph, lower, print, punct, space,
upper, xdigit
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Qi 101 Parsers Attributes / Actions Skipping Tid-bits

Some of the Available Parsers

Type | Parser | Example

character char , char_('x’), char_(x), abe$1}
char_("a’,’z’), char_(“a-z8A-2"),
~char_('a’)

lit("a"), ’a’ a

string string (“foo”), string(s), 1lit (“bar”),
“pbar”, 1lit (s)

classification | alnum, alpha, blank, cntrl, digit,
graph, lower, print, punct, space,
upper, xdigit

Michael Caisse Using Spirit



Qi 101 Parsers Attributes / Actions Skipping Tid-bits

Some of the Available Parsers

Type | Parser | Example
character char_, char_('x"), char_(x), abe$1}
char_("a’,’z’), char_(“a-z8A-2"),
~char_("a’")

lit(’a’), ’'a’ a
string string(“foo”), string(s), lit (“bar”),
“bar”, 1lit(s)

classification | alnum, alpha, blank, cntrl, digit,
graph, lower, print, punct, space,
upper, xdigit
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Some of the Available Parsers

Type | Parser | Example

character char_, char_('x"), char_(x), abe$1}
char_('a’,’z’), char_(“a-z8A-2"),
~char_('a’)

lit('a’"), ’a’ a

string string (“foo”), string(s), 1lit (“bar”),
“pbar”, 1lit (s)

classification | alnum, alpha, blank, cntrl, digit,
graph, lower, print, punct, space,
upper, xdigit
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Qi 101 Parsers Attributes / Actions Skipping Tid-bits

Some of the Available Parsers

Type | Parser | Example
character char_, char_('x"), char_(x), abe$1}
char_('a’,’z"), char_ (“a-z8A-Z2"),
~char_("a’")

lit('a’"), ’a’ a
string string (“foo”), string(s), 1lit (“bar”),
“pbar”, 1lit (s)

classification | alnum, alpha, blank, cntrl, digit,
graph, lower, print, punct, space,
upper, xdigit
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Qi 101 Parsers Attributes / Actions Skipping Tid-bits

Some of the Available Parsers

Type | Parser | Example
character char_, char_('x"), char_(x), abe$1}
char_("a’,’z’), char_(“a-z8A-2"),
~char ('a’)

lit('a’"), ’a’ a
string string (“foo”), string(s), 1lit (“bar”),
“pbar”, 1lit (s)

classification | alnum, alpha, blank, cntrl, digit,
graph, lower, print, punct, space,
upper, xdigit
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Qi 101 Parsers Attributes / Actions Skipping Tid-bits

Sequence of Parsers

Combining parsers allows us to build more complex parsers.

std::string input ( "876 1234.56" );
std::string::iterator iter = input.begin();
std::string::iterator end_iter = input.end();
parse( iter, end_iter,

int_ >> ' ’ >> double_ );
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Sequence of Parsers

Combining parsers allows us to build more complex parsers.

std::string input( "876 1234.56" );
std::string::iterator iter = input.begin();
std::string::iterator end_iter = input.end();
parse( iter, end_iter,

int. >> ' 7 >> double_ );
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Sequence of Parsers

Combining parsers allows us to build more complex parsers.

std::string input ( "876 1234.56" );
std::string::iterator iter = input.begin();
std::string::iterator end_iter = input.end();
parse( iter, end_iter,

int_ >> 7 7 >> double_ );
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Sequence of Parsers

Combining parsers allows us to build more complex parsers.

std::string input( "876 1234.56" );
std::string::iterator iter = input.begin();
std::string::iterator end_iter = input.end();
parse( iter, end_iter,

int_ >> 7’ ’ >> double_);
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Qi 101 Parsers Attributes / Actions Skipping Tid-bits

Sequence of Parsers

Combining parsers allows us to build more complex parsers.

std::string input ( "876 1234.56" );
std::string::iterator iter = input.begin();
std::string::iterator end_iter = input.end();
parse( iter, end_iter,

int_ >> 7’ ' >> double_ );
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Qi 101

Operators

Parsers Attributes / Actions Skipping Tid-bits

Description PEG | Spirit Qi
Sequence ab a>>b
Alternative alb alb
Zero of more (Kleene) | a* *a
One or more (Plus) a+ +a
Optional a? -a
And-predicate &a &a
Not-predicate la la
Difference a-b
Expectation a>b
List a%b
Permutation a™b
Sequential Or allb

Michael Caisse Using Spirit 2.3 : Qi and Karma



Parsers Attributes / Actions Skipping Tid-bits

Description PEG | Spirit Qi

Sequence ab a>>b

Alternative alb alb

zero of more (Kleene) a a Read as a is followed by b
One or more (Plus) a+ +a

Optional a? -a int_ >> ' ’ >> double_
And-predicate &a &a w42 —g89.3”
Not-predicate la la

Difference a-b char >> ’':’ >> int_
Expectation a>b “a:19”

List a%b

Permutation a™b

Sequential Or allb
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Qi 101

Parsers Attributes / Actions Skipping Tid-bits

Operators

Description PEG | Spirit Qi
Sequence ab a>>b
Alternative alb alb
Zero of more (Kleene) | a* *a
One or more (Plus) a+ +a
Optional a? -a
And-predicate &a &a
Not-predicate la la
Difference a-b
Expectation a>b
List a%b
Permutation a™b
Sequential Or allb

Michael Caisse

Either a or b are allowed.
Evaluated in listed order.

alpha | digit | punct
war
\\9//

w., o
’

“+" fails to parse

Using Spirit 2.3 :



Qi 101

Parsers At

tributes / Actions  Skipping Tid-bits

Operators

Description PEG | Spirit Qi
Sequence ab a>>b
Alternative alb alb
Zero of more (Kleene) a* *a
One or more (Plus) a+ +a
Optional a? -a
And-predicate &a &a
Not-predicate la la
Difference a-b
Expectation a>b
List a%b
Permutation a™b
Sequential Or allb

Michael Caisse

Using Spirit

*alpha >> int_
“Z86"
“abcde99”

\\99[’

+alpha >> int_
“Z86"

“abcde99”

“99” parse fails

—alpha >> int_

\\Z86II

“abcde99” parse fails
\\99"



Parsers Attributes / Actions Skipping Tid-bits

Description PEG | Spirit Qi

Sequence ab a>>b

Alternative alb alb

éenré) g: rrﬂng:: ((FP:ISSe)ne) :+ +2 Anq-predicate can provide
" basic look-ahead. It matches a

Optional ] a? E without consuming a.

And-predicate &a &a

Not-predicate la la int_ >> &char_ (’;’)

Difference a-b “86; "

Expectation a>b “-99"” fails to parse

List a%b

Permutation a™b

Sequential Or allb

Michael Caisse Using Spirit 2.3 : Qi and Karma



Parsers Attributes / Actions Skipping Tid-bits

Description PEG | Spirit Qi

Sequence ab a>>b

Alternative alb alb

Zero of more (Kleene) | a* *a Not-predicate can provide
One or more (Plus) a+ +a basic look-ahead. If a does
Optional a? -a match the parse is successful
And-predicate &a &a without consuming a.
N_ot-predlcate la la "for" >> 1 (alnum|’_’)
Difference a-b “for ()7

Expectation a>b “forty” fails to parse
List a%b

Permutation a™b

Sequential Or allb
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Qi 101 Parsers Attributes / Actions Skipping Tid-bits

Operators

Description PEG | Spirit Qi

Sequence ab a>>b Match a but not b.
Alternative alb alb -

Zero of more (Kleene) | a* *a o */(:har gy
One or more (Plus) a+ +a > Ma/n

Optional a? -a

And-predicate &a &a “/% comment /"
Not-predicate la la

Difference a-b

Expectation a>b Always falils.

List a%b

Permutation a’b lit ("obiwatanabe") -
Sequential Or allb "obiwa"

Michael Caisse Using Spirit 2.3 : Qi and Karma



Parsers Attributes / Actions Skipping Tid-bits

Description PEG | Spirit Qi

Sequence ab a>>b

Alternative alb alb a must bg followed by b. No
Zerooimore (Keene) | &' | a  ocmdiodoned A
Ong or more (Plus) a+ i an Expectation throws ,
Optional . a? -a expectation_falure<iter>
And-predicate &a &a

Not-predicate la la char_('o’)
Difference a-b > char_('k’)
Expectation a>b

List a%b tok”

Permutation a’b “ox" throws exception
Sequential Or allb

Michael Caisse Using Spirit 2.3 : Qi and Karma



Qi 101 Parsers Attributes / Actions Skipping Tid-bits

Operators

Description PEG | Spirit Qi

Sequence ab a>>b

Alternative alb alb

Zero of more (Kleene) | a* *a Shortcut for:

One or more (Plus) a+ +a a> +(b > a)
Optional a? -a

And-predicate &a &a

Not-predicate la la int_ % ’,’
Difference a-b

Expectation a>b “9,2,42,-187,76"
List a%b

Permutation a™b

Sequential Or allb
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Qi 101

Parsers At

tributes / Actions  Skipping Tid-bits

Operators

Description PEG | Spirit Qi
Sequence ab a>>b
Alternative alb alb
Zero of more (Kleene) | a* *a
One or more (Plus) a+ +a
Optional a? -a
And-predicate &a &a
Not-predicate la la
Difference a-b
Expectation a>b
List a%b
Permutation a”b
Sequential Or allb

Michael Caisse

Using Spirit

Parse a, b, c, ... in any order.
Each element can occur 0:1
times.

ATl ATl

char ('a’)
“abc
\\ball
w Cba"
“bb”

”

second b fails

*( char_('A’') ~ 'C’
A ITI A IGI)

“ACTGGCTAGACT”



Qi 101 Parsers Attributes / Actions Skipping Tid-bits

Operators

Description PEG | Spirit Qi

Sequen_ce ale genle Shortcut for:
Alternative alb alb 2> b | b
Zero of more (Kleene) | a* *a

One or more (Plus) a+ +a Mind your order!
Optional a? -a

And-predicate &a &a

Not-predicate la la int_ || ('.’ >> int )
Difference a-b

Expectation a>b “123.456"
List a%b N, 456"
Permutation a™b “123”
Sequential Or al|b
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Qi 101 Parsers Attributes / Actions Skipping Tid-bits

Combining Parsers - Parse key/value pairs

1 |std::string input( "foo : bar "

2

3 frenchman\" "
4

5

6 |std::string::iterator iter = input.begin();

7 |std::string::iterator iter_end = input.end();

8

9 [phrase_parse( iter, iter_end,

10 /] —————= start parser ——————-

11 * ( (alpha >> xalnum)

12 >>

13 >> (/"7 >> % ( ~char_(""7) ) >> ")
14 |

15 (alpha >> xalnum)

16 )

17 [/ —=m== end parser ——-—-—-——--—

18 , space );

Michael Caisse Using Spirit



Qi 101 Parsers Attributes / Actions Skipping Tid-bits

Combining Parsers - Parse key/value pairs refined

1 |std::string input( "foo : bar "

2

3 frenchman\" "
4

5

6 |std::string::iterator iter = input.begin();

7 |std::string::iterator iter_end = input.end();

8

9 [phrase_parse( iter, iter_end,

10 /] —————= start parser ——————-

11

12

13 *( name >> ’:’7 >> ( quote | name ) )
14

15

16

17 [/ —=m== end parser ——-—-—-——--—

18 , space );

Michael Caisse Using Spirit



Qi 101 Parsers Attributes / Actions Skipping Tid-bits

Combining Parsers - Rules

Rules allow us to organize parsers into named units. They
provide a few facilities:

@ Allows us to name parsers

@ Specify synthesized attribute type

@ Specify inherited attribute types

@ Specify local variables

Michael Caisse Using Spirit 2.3 : Qi and Karma



Qi 101 Parsers Attributes / Actions Skipping Tid-bits

Combining Parsers - Rules

Assign our parsers to rules.

name = alpha >> xalnum;

quote = rMros> % ( ~char_('"7) ) >> v,

Michael Caisse Using Spirit 2.3 :



Qi 101 Parsers Attributes / Actions Skipping Tid-bits

Combining Parsers - Rules

Assign our parsers to rules.

gi::rule<iter_t, space_type> namne;
name = alpha >> xalnum;

gi::rule<iter_t, space_type> quote;
quote = '"" >> % ( ~char_('"") ) >> '"/;

Michael Caisse Using Spirit 2.3 : Qi



Qi 101 Parsers Attributes / Actions Skipping Tid-bits

Combining Parsers - Rules

The iterator type to be used by the rule.

gi::rule<iter_t, space_type> name;
name = alpha >> xalnum;

gi::rule<iter_t, space_type> quote;
quote = '"" >> % ( ~char_('"") ) >> '"/;

Michael Caisse Using Spirit 2.3 : Qi



Qi 101 Parsers Attributes / Actions Skipping Tid-bits

Combining Parsers - Rules

The skipper type to be used by the rule.

gi::rule<iter_t, space_type> name;
name = alpha >> xalnum;

gi::rule<iter_t, space_type> quote;
quote = '"’ >> % ( ~char_('"’") ) >> '"’/;

Michael Caisse Using Spirit



Qi 101 Parsers Attributes / Actions Skipping Tid-bits

Combining Parsers - Parse key/value pairs refined

1 |std::string input ( "f bar "

2 "gory mart "

3 "crazy frenchman\" "
4 "a ri ")

5

6 [typedef std::string::iterator iter_t;

7 |iter_t iter = input.begin();

8 [iter_t iter_end = input.end();

9

10 | rule<iter_t, space_type> name = alpha >> xalnum;
11 |rule<iter_t, space_type> quote = r

12 >> % (~char_("""))
13 >> s,

14

15 |phrase_parse( iter, iter_end,

16 /] —————= start parser —-—————-—

17 *( name >> ’:" >> ( quote | name ) )
18 /] = end parser ———————-

19 , Space );
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Qi 101 Parsers Attributes / Actions Skipping Tid-bits

Combining Parsers - Grammars

Grammars:

@ Group rules into higher level abstractions
@ Expose an attribute

@ Are just structures

@ Specify local variables

Michael Caisse Using Spirit 2.3 : Qi and Karma



Qi 101 Parsers Attributes / Actions Skipping Tid-bits

Combining Parsers - Grammars

struct key_value_list : grammar
{
key_value_list ()
{
// rule assignment here

}i

// rule definitions here
rule start;

rule item;

rule key;

- O © 0 N O o &~ W N

n

rule value;

}i

w
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Qi 101 Parsers Attributes / Actions Skipping Tid-bits

Combining Parsers - Grammars

1

template <typename Iter>

struct key_value_list : grammar<Iter, space_type>

{
key_value_list () : key_value_list::base_type(start)
{

start = *item;
item = key >> ':7 >> value;

key = alpha >> xalnum;

value = (""" >> x(~char_(""7)) >> 7"")

*alnum;

o © O N o g ~ W N

N o=

}i

)

rule<Iter, space_type> start;
rule<Iter, space_type> item;
rule<Iter, space_type> key;

rule<Iter, space_type> value;

}i

N o o

©
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Qi 101 Parsers Attributes / Actions Skipping Tid-bits

Combining Parsers - Parse key/value with grammar

1 |std::string input ( pbar "

2 smart "

3 1 "crazy frenchman\" "
4 "a risc " );
5

6 [typedef std::string::iterator iter_t;
7 |iter_t iter = input.begin();

8 |[iter_t iter_end = input.end();

9

10 |key_value_list<iter_t> list_grammar;
11

12 |phrase_parse( iter, iter_end,

13 list_grammar,

14 space );
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Outline

Q ai1o1

@ Attributes and Actions
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Getting Parse Results

How do we get at the parsed results?

std::string input (

risc " );

std::map< std::string, std::string > key_value_map;

0 N o o » WO N =

Michael Caisse Using Spirit
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Parsers Expose Attributes - Synthesized Attributes

| Qi Parser Type | Attribute Type
Literals l "a’”, "abc", int_ (42), .. l No attribute
Primitives int_, char , double_, ... int, char, double, ...
bin, oct, hex unsigned
byte_, word, dword, ... uint8_t, uint16_t, uint32_t, ...
string ("abc") "abc"
symbol<A, B> specified (B)
Non-terminal ‘ rule<A () >, grammar<A()> ‘ specified (A)
Operators a >> Db (sequence) fusion::vector<A, B>

a | Db (alternative)
*a (zero or more)

+a (one or more)

—a (optional, zero or one)
&a,
a % Db (ist)

a ” b (permutation)

! a (predicates)

boost::variant<A,B>
std::vector<A>
std::vector<A>
boost::optional<A>
No attribute
std::vector<A>

fusion::vector<optional<A>, optional<B> >

Michael Caisse
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A First Attribute Example

We can simply provide a reference to the parse API and get the
Synthesized Attribute.

std::string input ( "1234" )
std::string::iterator iter input.begin () ;
std::string::iterator end_iter = input.end();
int result;
parse( iter, end_iter,

int_,

result );

” ~e

Michael Caisse Using Spirit 2.3 : Qi and Karma
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A First Attribute Example

We can simply provide a reference to the parse API and get the
Synthesized Attribute.

std::string input ( "1234" )
std::string::iterator iter input.begin () ;
std::string::iterator end_iter = input.end();
int result;
parse( iter, end_iter,

int_,

result );

” ~e
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A First Attribute Example

We can simply provide a reference to the parse API and get the
Synthesized Attribute.

std::string input ( "1234" )
std::string::iterator iter input.begin () ;
std::string::iterator end_iter = input.end();
int result;
parse( iter, end_iter,

int_,

result );

” ~e

Michael Caisse Using Spirit 2.3 : Qi and Karma



Qi 101 Parsers Attributes / Actions Skipping  Tid-bits

Parse a string into a std::string

Attribute parsing can produce compatible attributes

std::string input ( "pizza" );
std::string::iterator iter = input.begin();
std::string::iterator end_iter = input.end();
std::string result;
parse( iter, end_iter,

*char_,

result );

Michael Caisse Using Spirit
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Parse a string into a std::string

Attribute parsing can produce compatible attributes

std::string input( "pizza" );
std::string::iterator iter = input.begin();
std::string::iterator end_iter = input.end();
std::string result;
parse( iter, end_iter,

*char_,

result );
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Parse a string into a std::string

Attribute parsing can produce compatible attributes

std::string input ( "pizza" );
std::string::iterator iter = input.begin();
std::string::iterator end_iter = input.end();

std: :string result;
parse( iter, end_iter,
*char_,
result );

std: :string is compatible with std: : vector<char>
attribute of the xchar__ parser.

Michael Caisse Using Spirit 2.3 : Qi and Karma
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Attribute Parsing - Sequence Parse API

std::string input ( "cosmic pizza" );
std::string::iterator iter = input.begin();
std::string::iterator end_iter = input.end();

std::string resultl;
std::string result2;

parse( iter, end_iter,
* (~char_(" ’)) >> " ' >> xchar_,
resultl,
result?2 );

Michael Caisse Using Spirit 2.3 :
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Attribute Parsing - Sequence Parse API

std::string input( "cosmic pizza" );
std::string::iterator iter = input.begin();
std::string::iterator end_iter = input.end();
std: :string resultl;

std::string result2;

parse( iter, end_iter,
* (~char (' ")) >> ' ' >> «xchar_,
resultl,
result?2 );

Michael Caisse Using Spirit 2.3 :
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Attribute Parsing - Sequence Parse API

std::string input ( "cosmic pizza" );
std::string::iterator iter = input.begin();
std::string::iterator end_iter = input.end();

std::string resultl;
std::string result2;

parse( iter, end_iter,
* (~char_(" ’)) >> " ' >> xchar_,
resultl,
result2 );

Michael Caisse Using Spirit 2.3 :
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Attribute Parsing - Sequence Parse API

Comepatible attributes to the rescue!

std::string input ( "cosmic pizza" );
std::string::iterator iter = input.begin();
std::string::iterator end_iter = input.end();

std: :pair<std::string, std::string> result;

parse( iter, end_iter,
* (~char_(" ")) >> " ' >> xchar_,
result );

Michael Caisse Using Spirit
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Attribute Parsing - Sequence Parse API

Comepatible attributes to the rescue!

std::string input ( "cosmic pizza" );
std::string::iterator iter = input.begin();
std::string::iterator end_iter = input.end();

std: :pair<std: :string, std::string> result;

parse( iter, end_iter,
* (~char (' ")) >> '’ ' >> xchar_,
result );
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Attribute Parsing - Sequence Parse API

Comepatible attributes to the rescue!

std::string input( "cosmic pizza" );
std::string::iterator iter = input.begin();
std::string::iterator end_iter = input.end();

std: :pair<std::string, std::string> result;

parse( iter, end_iter,
* (~char_(" ’)) >> " ' >> xchar_,
result );

Michael Caisse Using Spirit
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Parsing - Compatibility

Attribute parsing is where the Spirit Magic lives. |

std::string input ( "foo : bar ,"
"gorp : smart ,"
"falcou : \"crazy frenchman\" " );

typedef std::string::iterator iter_t;
iter_t iter = input.begin();
iter_t iter_end = input.end();

rule<iter_t, std::string(), space_type> name = alpha >> *alnum;
rule<iter_t, std::string(), space_type> quote = rmr
>> lexeme[ *(~char_(""")) ]
S

rule<iter_t, std::pair<std::string, std::string>(), space_type>
item = name >> ’:’ >> ( quote | name );

std::map< std::string, std::string > key_value_map;

phrase_parse( iter, iter_end,
item % ’,’,
space,
key_value_map );
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Parsing - Compatibility

Synthesized attributes are formulated as C++ function types. J
std::string input ( "foo : bar ,"

"gorp : smart ,"

"falcou : \"crazy frenchman\" " );

typedef std::string::iterator iter_t;
iter_t iter = input.begin();
iter_t iter_end = input.end();

rule<iter_t, std
rule<iter_t, std::string(), space_type> quote =

tring(), space_type> name = alpha >> *xalnum;

s
>> lexeme[ *(~char_('"’))
S

rule<iter_t, std::pair<std::string, std::string>(), space_type>
item = name >> ’:’ >> ( quote | name );

std::map< std::string, std::string > key_value_map;

phrase_parse( iter, iter_end,
item % ’,’,
space,
key_value_map );

Michael Caisse
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Parsing - Compatibility

a: char, b: std::vector<char> — (a >> b ): std::vector<char> J
std::string input ( "foo : bar ,"

"gorp : smart ,"

"falcou : \"crazy frenchman\" " );

typedef std::string::iterator iter_t;
iter_t iter = input.begin();
iter_t iter_end = input.end();

rule<iter_t, tring (), space_type> name = alpha >> *alnum;

rule<iter_t, tring(), space_type> quote = T
>> lexeme[ *(~char_(""’)) ]
S
rule<iter_t, std::pair<std::string, std::string>(), space_type>
item = name >> ’:’ >> ( quote | name );

std::map< std::string, std::string > key_value_map;

phrase_parse( iter, iter_end,
item % ’,’,
space,
key_value_map );
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Parsing - Compatibility

a: char, b: std::vector<char> — (a >> b ): std::vector<char> )
std::string input ( "foo : bar ,"

"gorp : smart ,"

"falcou : \"crazy frenchman\" " );

typedef std::string::iterator iter_t;
iter_t iter = input.begin();
iter_t iter_end = input.end();

rule<iter_t, tring (), space_type> name = alpha >> *alnum

rule<iter_t, tring(), space_type> quote = T
>> lexeme[ *(~char_("""))
S

rule<iter_t, std::pair<std::string, std::string>(), space_type>

item = name >> ’:’ >> ( quote | name );
std::map< std::string, std::string > key_value_map;

phrase_parse( iter, iter_end,
item % ’,’,
space,
key_value_map );
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Parsing - Compatibility

a: char, b: std::vector<char> — (a >> b ): std::vector<char> )
std::string input ( "foo : bar ,"

"gorp : smart ,"

"falcou : \"crazy frenchman\" " );

typedef std::string::iterator iter_t;
iter_t iter = input.begin();
iter_t iter_end input.end();

rule<iter_t, tring(), space_type> name = alpha >> xalnum;

rule<iter_t, tring(), space_type> quote = T
>> lexeme[ *(~char_("""))
S

rule<iter_t, std::pair<std::string, std::string>(), space_type>

item = name >> ’:’ >> ( quote | name );
std::map< std::string, std::string > key_value_map;

phrase_parse( iter, iter_end,
item % ’,’,
space,
key_value_map );
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Parsing - Compatibility

a: unused, b: vector<char>, c: unused — (a >> b >> c): std::vector<char> J

std::string input ( "foo : bar ,"
"gorp : smart ,"
"falcou : \"crazy frenchman\" " );

typedef std::string::iterator iter_t;
iter_t iter = input.begin();
iter_t iter_end = input.end();

rule<iter_t, std::string(), space_type> name = alpha >> xalnum;
rule<iter_t, std tring (), space_type> quote = rn
>> lexeme[ *(~char_('"’')) 1]
S>> rnr.
;

rule<iter_t, std::pair<std::string, std::string>(), space_type>
item = name >> ’:’ >> ( quote | name );

std::map< std::string, std::string > key_value_map;

phrase_parse( iter, iter_end,
item % ’,’,
space,
key_value_map );
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Parsing - Compatibility

a: unused, b: vector<chars, c: unused — (a >> b >> c): std::vector<char> J

std::string input ( "foo : bar ,"
"gorp : smart ,"
"falcou : \"crazy frenchman\" " );

typedef std::string::iterator iter_t;
iter_t iter = input.begin();
iter_t iter_end = input.end();

rule<iter_t, std::string(), space_type> name = alpha >> xalnum;
rule<iter_t, std tring (), space_type> quote = ror
>> lexeme[ *(~char_ ('"")) 1]
>> e,
rule<iter_t, std::pair<std::string, std::string>(), space_type>

item = name >> ’:’ >> ( quote | name );
std::map< std::string, std::string > key_value_map;

phrase_parse( iter, iter_end,
item % ’,’,
space,
key_value_map );
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Parsing - Compatibility

a: unused, b: vector<char>, c: unused — ( a >> b >> ¢): std::vector<char> J

std::string input ( "foo : bar ,"
"gorp : smart ,"
"falcou : \"crazy frenchman\" " );

typedef std::string::iterator iter_t;
iter_t iter = input.begin();
iter_t iter_end = input.end();

rule<iter_t, std::string(), space_type> name = alpha >> xalnum;
rule<iter_t, std::string(), space_type> quote = e
>> lexeme[ x(~char_('"’)) 1]
>> e,
rule<iter_t, std::pair<std::string, std::string>(), space_type>
item = name >> ’:’ >> ( quote | name );

std::map< std::string, std::string > key_value_map;

phrase_parse( iter, iter_end,
item % ’,’,
space,
key_value_map );
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Parsing - Compatibility

a: string, b: string — (a | b): variant<string, string> — string J
std::string input( "foo : bar ,"

"gorp : smart ,"

"falcou : \"crazy frenchman\" " );

typedef std::string::iterator iter_t;
iter_t iter = input.begin();
iter_t iter_end = input.end();

rule<iter_t, std::string(), space_type> name = alpha >> *alnum;
rule<iter_t, std tring (), space_type> quote = e

>> lexeme[ #(~char_('"’")) ]
S

rule<iter_t, std::pair<std::string, std::string>(), space_type>
item = name >> ':’ >> ( quote | name );

std::map< std::string, std::string > key_value_map;
phrase_parse( iter, iter_end,
item % ’,’,

space,
key_value_map );
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Parsing - Compatibility

a: string, b: string — ( a | b): variant<string, string> — string J
std::string input( "foo : bar ,"

"gorp : smart ,"

"falcou : \"crazy frenchman\" " );

typedef std::string::iterator iter_t;
iter_t iter = input.begin();
iter_t iter_end = input.end();

rule<iter_t, std::string(), space_type> name = alpha >> *alnum;
rule<iter_t, std tring (), space_type> quote = e

>> lexeme[ #(~char_('"’")) ]
S

rule<iter_t, std::pair<std::string, std::string>(), space_type>
item = name >> ':’ >> ( quote | name );

std::map< std::string, std::string > key_value_map;

phrase_parse( iter, iter_end,
item % ’,’,
space,
key_value_map );
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Parsing - Compatibility

a: string, b: string — ( a | b): variant<string, string> — string J
std::string input( "foo : bar ,"

"gorp : smart ,"

"falcou : \"crazy frenchman\" " );

typedef std::string::iterator iter_t;
iter_t iter = input.begin();
iter_t iter_end = input.end();

rule<iter_t, std::string(), space_type> name = alpha >> *alnum;
rule<iter_t, std tring (), space_type> quote = e

>> lexeme[ #(~char_('"’")) ]
S

rule<iter_t, std::pair<std::string, std::string>(), space_type>
item = name >> ':’ >> ( quote | name );

std::map< std::string, std::string > key_value_map;

phrase_parse( iter, iter_end,
item % ’,’,
space,
key_value_map );
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Parsing - Compatibility

a: string, b: unused, c: string — (a >> b >> ¢): tuple<string, string> )
std::string input( "foo : bar ,"

"gorp : smart ,"

"falcou : \"crazy frenchman\" " );

typedef std::string::iterator iter_t;
iter_t iter = input.begin();
iter_t iter_end = input.end();

rule<iter_t, std::string(), space_type> name = alpha >> *alnum;
rule<iter_t, std tring (), space_type> quote = e

>> lexeme[ #(~char_('"’")) ]
S

rule<iter_t, std::pair<std::string, std::string>(), space_type>
item = name >> ':’ >> ( quote | name );

std::map< std::string, std::string > key_value_map;
phrase_parse( iter, iter_end,
item % ’,’,

space,
key_value_map );
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Parsing - Compatibility

a: string, b: unused, c: string — ( a >> b >> c): tuple<string, string> )
std::string input( "foo : bar ,"

"gorp : smart ,"

"falcou : \"crazy frenchman\" " );

typedef std::string::iterator iter_t;
iter_t iter = input.begin();
iter_t iter_end = input.end();

rule<iter_t, std::string(), space_type> name = alpha >> *alnum;
rule<iter_t, std tring (), space_type> quote = e

>> lexeme[ #(~char_('"’")) ]
S

rule<iter_t, std::pair<std::string, std::string>(), space_type>
item = name >> ':’ >> ( quote | name );

std::map< std::string, std::string > key_value_map;

phrase_parse( iter, iter_end,
item % ’,’,
space,
key_value_map );
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Parsing - Compatibility

a: string, b: unused, c: string — (a >> b >> c): tuple<string, string> )
std::string input( "foo : bar ,"

"gorp : smart ,"

"falcou : \"crazy frenchman\" " );

typedef std::string::iterator iter_t;
iter_t iter = input.begin();
iter_t iter_end = input.end();

rule<iter_t, std::string(), space_type> name = alpha >> *alnum;
rule<iter_t, std tring (), space_type> quote = e

>> lexeme[ #(~char_('"’")) ]
S

rule<iter_t, std::pair<std::string, std::string>(), space_type>
item = name >> ':’ >> ( quote | name );

std::map< std::string, std::string > key_value_map;

phrase_parse( iter, iter_end,
item % ’,’,
space,
key_value_map );
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Parsing - Compatibility

a: std::pair<string, string> — (a % b ): vector< std::pair<string, string> > )

std::string input( "foo : bar ,"
"gorp : smart ,"
"falcou : \"crazy frenchman\" " );

typedef std::string::iterator iter_t;
iter_t iter = input.begin();
iter_t iter_end = input.end();

rule<iter_t, std::string(), space_type> name = alpha >> *alnum;
rule<iter_t, std tring (), space_type> quote = e

>> lexeme[ #(~char_('"’")) ]
S

rule<iter_t, std::pair<std::string, std::string>(), space_type>
item = name >> ’:’ >> ( quote | name );

std::map< std::string, std::string > key value_map;
phrase_parse( iter, iter_end,

item % ’,’,

space,

key_value_map );
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Attribute Parsing - Compatibility

a: std::pair<string, string> — (a % b ): vector< std::pair<string, string> > )

std::string input( "foo : bar ,"
"gorp : smart ,"
"falcou : \"crazy frenchman\" " );

typedef std::string::iterator iter_t;
iter_t iter = input.begin();
iter_t iter_end = input.end();

rule<iter_t, std::string(), space_type> name = alpha >> *alnum;
rule<iter_t, std tring (), space_type> quote = e

>> lexeme[ #(~char_('"’")) ]
S

rule<iter_t, std::pair<std::string, std::string>(), space_type>
item = name >> ’:’ >> ( quote name ) ;

std::map< std::string, std::string > key value_map;

phrase_parse( iter, iter_end,
item % ’,’,
space,
key_value map );
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Complete Example

int main()

{

:string input( "£ : ’

©ONOUTAWN =

e_type> name = alpha >> xalnum;

18 falcou : crazy frenchman

19 std::map< std::string, std::string > key_value_map; foo : bar

20 gorp : smart
:phrase_parse ( i

lue_map.end(),
<< v oo
<< '\n’ );

_each( ke

30 return 0;

Michael Caisse



Attribute Parsing : Fusio aptio

struct

<std::string>
<std::string>
<std: or< std::string > > librari

RUCT (
author,
onal<std: tring>, name)

vector<std::

©CoONOOOHAWN =

string> >, libraries)

12 int main ()
13 | ¢{
14 typede

£
15 std::ve

17 std::string input ( (name : rtmut i (libraries: spirit,wave)

20 iter_t iter = input.begin();
21 iter_t end = input.end();

:rule<iter_t, tring(), space_type>
24 name = lit (’ () >> "name" >> ’:’ >> lexeme[ x(~char_(’)’)) 1 >> ’)’;

ector<s
it (7 (")

rule<iter_t,
27 librar

>hrase_parse( iter, end,

30 * (77 >> (n ~

34 return 0;
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Attribute Parsing : Top - Down

1 int main ()

2 |

3 typedef std::string::iterator iter_t;

4

5 std::string input ( " : psS" ) ;

6 = input.begin();

7 i = input.end();

8

9 ule<iter_t, std: next_rule = % (~char_('$'));
10 ule<iter_t, std: top_rule = x 7iry) >> 77 >> next_rule;
11

12 std: tor< char > r

13

14 gi::parse(

15

16

17

18 ring, result );
19

20 return 1;

21 }

foo bar kaaal gorp
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Semantic Actions

When more control is required... Semantic Actions

@ Can be attached to any non-terminal in the grammar

@ Executes after a successful parse
@ Provides access to:

Synthesized attribute value
Inherited attribute values

Local variables

Ability to force parser to fail

Michael Caisse Using Spirit 2.3 : Qi and Karma
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Semantic Actions - Example 1

The rule synthesizes one int but parses two ints

std::string input( "12 % 8" );

rule<iter_t, int (), space_type> mult =

int_ [ _val = _1 ]
>> r !
>>  int_ [ _val %= _1 ]

int result = 100;

phrase_parse( iter, end,
mult,
space,
result );

Michael Caisse Using Spirit 2.3 :
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Semantic Actions - Example 1

Actions are attached to non-terminals with [ ]

std::string input( "12 % 8" );

rule<iter_t, int (), space_type> mult =

int_ [ _val = _1 1]
>> Ikt
>>  int_ [ _val %= _1 1]

int result = 100;

phrase_parse( iter, end,
mult,
space,
result );

Michael Caisse Using Spirit
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Semantic Actions - Example 1

Phoenix placeholder for rule’s Synthesized Attribute

std::string input( "12 % 8" );

rule<iter_t, int (), space_type> mult =

int_ [ _val = _1 ]
>> rx!
>>  int_ [ _wval *= _1 ]

int result = 100;

phrase_parse( iter, end,
mult,
space,
result );

Michael Caisse Using Spirit 2.3 :
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Semantic Actions - Example 1

Phoenix placeholder for attached parser’s attribute

std::string input( "12 % 8" );

rule<iter_t, int (), space_type> mult =

int_ [ _val = _1 ]
>> r !
>>  int_ [ _val = _1 ]

int result = 100;

phrase_parse( iter, end,
mult,
space,
result );

Michael Caisse Using Spirit 2.3 :
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Semantic Actions - Example 1

After semantic action result is 12

std::string input( "12 % 8" );

rule<iter_t, int (), space_type> mult =

int_ [ _val = _1 ]
>> rx!
>>  int_ [ _val %= _1 ]

int result = 100;

phrase_parse( iter, end,
mult,
space,
result );

Michael Caisse Using Spirit 2.3 : Qi
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Semantic Actions - Example 1

After semantic action result is 96

std::string input( "12 % 8" );

rule<iter_t, int (), space_type> mult =

int_ [ _val = _1 ]
>> rx!
>> int_ [ _val *= _1 ]

int result = 100;

phrase_parse( iter, end,
mult,
space,
result );

Michael Caisse Using Spirit 2.3 : Qi
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Semantic Actions - Example 1

What if fails after parsing the first int: result =12

std::string input( "12 + 8" );

rule<iter_t, int (), space_type> mult =

int_ [ _val = _1 ]
>> r !
>>  int_ [ _val = _1 ]

int result = 100;

phrase_parse( iter, end,
mult,
space,
result );

Michael Caisse Using Spirit



Qi 101 Parsers Attributes / Actions Skipping  Tid-bits

Semantic Actions - Example 2

We can introduce phoenix local variables to a rule

std::string input( "12 % 8" );

rule<iter_t, int (), locals<int>, space_type> mult =

int_ [ _La=_11]
>> r !
>>  int_ [ _val = _a = _1 ]

int result = 100;

phrase_parse( iter, end,
mult,
space,
result );

Michael Caisse Using Spirit



Qi 101 Parsers Attributes / Actions Skipping  Tid-bits

Semantic Actions - Example 2

After semantic action result is 100

std::string input( "12 % 8" );

rule<iter_t, int (), locals<int>, space_type> mult =

int_ [ La=_11]
>> rx!
>>  int_ [ _val = _a = _1 ]

int result = 100;

phrase_parse( iter, end,
mult,
space,
result );

Michael Caisse Using Spirit 2.3 : Qi



Qi 101 Parsers Attributes / Actions Skipping  Tid-bits

Semantic Actions - Example 2

After semantic action result is 96

std::string input( "12 % 8" );

rule<iter_t, int (), locals<int>, space_type> mult =

int_ [ La=_11]
>> rx!
>> int_ [ _val = _a » _1 ]

int result = 100;

phrase_parse( iter, end,
mult,
space,
result );

Michael Caisse Using Spirit 2.3 : Qi



Semantic Actions - Inherited Attributes -Example 3

Inherited Attributes: the arguments in the C++ function type

int result = 100;
std::string input( "12 - 8" );

rule<iter_t, int (int), space_type> mult, div, add, sub;
rule<iter_t, int (), locals<int>, space_type> binary_op;

mult = '+’ >> int_ [ _val = _rl x _1 1 ;
div = /" >> int_ [ _val = _rl / _1 1 ;
add = '+’ >> int_ [ _val = _rl + _1 ] ;
sub = -’ >> dint_ [ _val = _rl - _1 1 ;
binary_op = int_ [ _a=_11]
>> add (_a)

| sub(_a)

| mult(_a)

| div(_a) ) [ _val = _1 1;

phrase_parse( iter, end,
binary_op,
space, result );



Semantic Actions - Inherited Attributes -Example 3

Synthesized Attribute: return part of the C++ function type

int result = 100;
std::string input( "12 - 8" );

rule<iter_t, int(int), space_type> mult, div, add, sub;
rule<iter_t, int (), locals<int>, space_type> binary_op;

mult = '+’ >> int_ [ _val = _rl » _1 1 ;
div = 7/’ >> int_ [ _val = _rl / _1 1 ;
add = '+’ >> int_ [ _val = _rl + _1 ] ;
sub = -’ >> dint_ [ _val = _rl - _1 1 ;
binary_op = int_ [ _a=_11]
>> add (_a)

| sub(_a)

| mult(_a)

| div(_a) ) [ _val = _1 1;

phrase_parse( iter, end,
binary_op,
space, result );



Semantic Actions - Inherited Attributes -Example 3

Passed as if an argument to the rule.

int result = 100;
std::string input( "12 - 8" );

rule<iter_t, int(int), space_type> mult, div, add, sub;
rule<iter_t, int (), locals<int>, space_type> binary_op;

mult = '+’ >> int_ [ _val = _rl » _1 1 ;
div = /" >> int_ [ _val = _rl1l / _1 1 ;
add = '+’ >> int_ [ _val = _rl + _1 ] ;
sub = -’ >> dint_ [ _val = _rl - _1 1 ;
binary_op = int_ [ _a=_11]
>> add (_a)

| sub(_a)

| mult(_a)

| div(_a) ) [ _val = _1 1;

phrase_parse( iter, end,
binary_op,
space, result );



Semantic Actions - Inherited Attributes -Example 3

Use Phoenix placeholder _rn to access inherited attribute

int result = 100;
std::string input( "12 - 8" );

rule<iter_t, int(int), space_type> mult, div, add, sub;
rule<iter_t, int (), locals<int>, space_type> binary_op;

mult = 'x’ >> int_ [ _val = _rl x _1 1 ;
div = 7/’ >> int_ [ _val = _rxrl1 / _1 1 ;
add = '+’ >> int_ [ _val = _rl + _1 ] ;
sub = -’ >> dint_ [ _val = _rxl - _1 1 ;
binary_op = int_ [ _a=_11]
>> add (_a)

| sub(_a)

| mult (_a)

| div(_a) ) [ _val = _1 1;

phrase_parse( iter, end,
binary_op,
space, result );



Semantic Actions - Inherited Attributes -Example 3

Let’s parse....

int result = 100;
std::string input( "12 - 8" );

rule<iter_t, int(int), space_type> mult, div, add, sub;

rule<iter_t, int (), locals<int>, space_type> binary_op;
mult = 'x’ >> int_ [ _val = _rl » _1 1 ;
div = "/’ >> int_ [ _val = _rl / _1 1 ;
add = '+’ >> int_ [ _val = _rl + _1 1 ;
sub = -’ >> dint_ [ _val = _rl - _1 1 ;
binary_op = int_ [ _a=_11]
>> add (_a)

| sub(_a)

| mult (_a)

| div(_a) ) [ _val = _1 1;

phrase_parse( iter, end,
binary_op,
space, result );



Semantic Actions - Inherited Attributes -Example 3

Let’s parse....

int result = 100;
std::string input( "12 - 8" );

rule<iter_t, int(int), space_type> mult, div, add, sub;

rule<iter_t, int (), locals<int>, space_type> binary_op;
mult = 'x’ >> int_ [ _val = _rl » _1 1 ;
div = "/’ >> int_ [ _val = _rl / _1 1 ;
add = '+’ >> int_ [ _val = _rl + _1 1 ;
sub = -’ >> dint_ [ _val = _rl - _1 1 ;
binary_op = int_ [ _a=_11]
>> add (_a)

| sub(_a)

| mult (_a)

| div(_a) ) [ _val = _1 1;

phrase_parse( iter, end,
binary_op,
space, result );



Semantic Actions - Inherited Attributes -Example 3

Let’s parse....

int result = 100;
std::string input( "12 - 8" );

rule<iter_t, int(int), space_type> mult, div, add, sub;
rule<iter_t, int (), locals<int>, space_type> binary_op;

mult = 'x’ >> int_ [ _val = _rl » _1 1 ;
div = "/’ >> int_ [ _val = _rl / _1 1 ;
add = '+’ >> int_ [ _val = _rl + _1 1 ;
sub = ’'='/ >> int_ [ _val = _rl - _1 1] ;
binary_op = int_ [ _a=_11]
>> add (_a)

| sub(_a)

| mult (_a)

| div(_a) ) [ _val = _1 1;

phrase_parse( iter, end,
binary_op,
space, result );



Semantic Actions - Inherited Attributes -Example 3

The value of result is 4 after semantic action

int result = 100;
std::string input( "12 - 8" );

rule<iter_t, int(int), space_type> mult, div, add, sub;
rule<iter_t, int (), locals<int>, space_type> binary_op;

mult = '+’ >> int_ [ _val = _rl x _1 1 ;
div = /" >> int_ [ _val = _rl1l / _1 1 ;
add = '+’ >> int_ [ _val = _rl + _1 ] ;
sub = -’ >> dint_ [ _val = _rl - _1 1 ;
binary_op = int_ [ _a=_11]
>> add (_a)

| sub(_a)

| mult(_a)

| div(_a) ) [ _val = _1 ];

phrase_parse( iter, end,
binary_op,
space, result );



Qi 101 Parsers Attributes / Actions Skipping  Tid-bits

Semantic Actions - Auto Rule - Example 4

Parse string of characters and print the string and count

int count = 0;

std::string result;

std::string input( "I love Boost.Phoenix" );
iter_t iter = input.begin();

iter_t end = input.end();

gi::rule<iter_t, std::string()>
count_rule = *( char_[ ++ref(count) ] ) ;

gi::parse( iter, end,
count_rule,
result );

std::cout >> result >> " has "
>> count >> " characters" >> std::endl;

Michael Caisse Using Spirit



Qi 101

Parsers Attributes / Actions Skipping  Tid-bits

Semantic Actions - Auto Rule - Example 4

Parse string of characters and print the string and count

int count = 0;

std::string result;

std::string input( "I love Boost.Phoenix" );
iter_t iter = input.begin();

iter_t end = input.end();

gi::rule<iter_t, std::string()>
count_rule = x( char_|[ ++ref(count) ] ) ;

gi::parse( iter, end,
count_rule,
result );

std::cout >> result >> " has

>> count >> " characters" >> std::endl;

Michael Caisse

Using Spirit



Qi 101

Parsers Attributes / Actions Skipping  Tid-bits

Semantic Actions - Auto Rule - Example 4

Parse string of characters and print the string and count

int count = 0;

std::string result;

std::string input( "I love Boost.Phoenix" );
iter_t iter = input.begin();

iter_t end = input.end();

gi::rule<iter_t, std::string()>
count_rule = *( char_[ ++ref(count) ] ) ;

gi::parse( iter, end,
count_rule,
result );

std::cout >> result >> " has

>> count >> " characters" >> std::endl;

Michael Caisse

Using Spirit



Qi 101 Parsers Attributes / Actions Skipping  Tid-bits

Semantic Actions - Auto Rule - Example 4

Parse string of characters and print the string and count

int count = 0;

std::string result;

std::string input( "I love Boost.Phoenix" );
iter_t iter = input.begin();

iter_t end = input.end();

gi::rule<iter_t, std::string()>
count_rule = x( char_[ ++ref(count) ] ) ;

gi::parse( iter, end,
count_rule,
result );

std::cout >> result >> " has "
>> count >> " characters" >> std::endl;

Michael Caisse Using Spirit 2.3 : Qi



Qi 101 Parsers Attributes / Actions Skipping  Tid-bits

Semantic Actions - Auto Rule - Example 4

Output: “ has 20 characters”... Gack!

int count = 0;

std::string result;

std::string input( "I love Boost.Phoenix" );
iter_t iter = input.begin();

iter_t end = input.end();

gi::rule<iter_t, std::string()>
count_rule = x( char_[ ++ref(count) ] ) ;

gi::parse( iter, end,
count_rule,
result );

std: :cout >> result >> " has "
>> count >> " characters" >> std::endl;

Michael Caisse Using Spirit



Qi 101 Parsers Attributes / Actions Skipping  Tid-bits

Semantic Actions - Auto Rule - Example 4

Rules with semantic actions require explicit auto rule

int count = 0;

std::string result;

std::string input( "I love Boost.Phoenix" );
iter_t iter = input.begin();

iter_t end = input.end();

gi::rule<iter_t, std::string()>
count_rule %= % ( char_[ ++ref(count) 1 ) ;

gi::parse( iter, end,
count_rule,
result );

std::cout >> result >> " has "
>> count >> " characters" >> std::endl;

Michael Caisse Using Spirit 2.3 : Qi



Qi 101 Parsers Attributes / Actions Skipping  Tid-bits

Semantic Actions - Auto Rule - Example 4

Output: “I love Boost.Phoenix has 20 characters”

int count = 0;

std::string result;

std::string input( "I love Boost.Phoenix" );
iter_t iter = input.begin();

iter_t end = input.end();

gi::rule<iter_t, std::string()>
count_rule %= x( char_|[ ++ref(count) ] ) ;

gi::parse( iter, end,
count_rule,
result );

std::cout >> result >> " has "
>> count >> " characters" >> std::endl;

Michael Caisse Using Spirit



Qi 101 Parsers Attributes / Actions Skipping  Tid-bits

Phoenix Place Holders in Qi

Placeholder | Note

21, 2, ... Nth attribute of the parser.

_val The enclosing rule’s synthesized attribute.
_rl, _r2, ... The enclosing rule’s Nth inherited attribute.
_a, b, ..., _3 The enclosing rule’s local variables.
_pass Assign false to force parser failure.

Michael Caisse Using Spirit



Qi 101 Parsers Attributes / Actions Skipping  Tid-bits

Semantic Actions - Final bit of advice

@ Favor attribute parsing
@ Learn Boost.Phoenix
@ Auto rule compatibility is your friend

rule = some_cool_expresion

[

_val = _1

1;

_val assignment is not the same as auto attribute propagation

rule %= some_cool_expresion;
rule = some_cool_expresion;

Michael Caisse Using Spirit 2.3 : Qi and Karma



Parsers Attributes / Actions Skipping Tid-bits

Outline

Q ai1o1

@ To Skip or Not To Skip

Michael Caisse Using Spirit



Qi 101 Parsers Attributes / Actions Skipping Tid-bits

Parser API

|| No Skip | Skip
lterator Based || parse | phrase_parse
Stream Based || match | phrase_match

Michael Caisse Using Spirit 2.3 : Qi and Karma



Qi 101 Parsers Attributes / Actions Skipping Tid-bits

Provided Skippers

@ A skipper can be any parser
@ Two most common skippers used:

space

0x09(HT), 0x0a(NL), 0x0b(VT), 0xOc(NP),
0x0d(CR), 0x20(SP)
blank || 0x09(HT), 0x20(SP)

Michael Caisse Using Spirit 2.3 : Qi and Karma
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Custom Skipper Example - List of ints

Parse a list of integers.

1,2,3.,4,5 1,23,

phrase_parse( iter, end,
int_ % ’,’,
space ) ;

Michael Caisse Using Spirit 2.3 : Qi and Karma



Qi 101 Parsers Attributes / Actions Skipping Tid-bits

Custom Skipper Example - List of ints

Parse a list of integers.

1,2,3,4,5 1,23,

phrase_parse( iter, end,
int._ % ’,’,
space );

Michael Caisse Using Spirit 2.3 : Qi and Karma
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Custom Skipper Example - List of ints w/ comments

Parse a list of integers out of the comments.

Example

| spirit is awesome

|4,

1,] joel de guzman

2,3| and hartmut kaiser
| perform

,4,5 | magic

Michael Caisse Using Spirit 2.3 : Qi and Karma



Qi 101 Parsers Attributes / Actions Skipping Tid-bits

Custom Skipper Example - List of ints w/ comments

Parse a list of integers out of the comments.

Example

| spirit is awesome

|4,

1,| joel de guzman

2,3| and hartmut kaiser
| perform

,4,5 | magic

Michael Caisse Using Spirit 2.3 : Qi and Karma
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Custom Skipper Example - List of ints w/ comments

Parse a list of integers out of the comments.

Michael Caisse Using Spirit 2.3 : Qi and Karma
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Custom Skipper Example - List of ints w/ comments

Parse a list of integers out of the comments.

phrase_parse( iter, end,
int_ % ’,’,

Michael Caisse Using Spirit 2.3 : Qi and Karma



Qi 101 Parsers Attributes / Actions Skipping Tid-bits

Custom Skipper Example - List of ints w/ comments

Parse a list of integers out of the comments.

phrase_parse( iter, end,
int_ % ’,’,
222222 );

Michael Caisse Using Spirit 2.3 : Qi and Karma
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Custom Skipper Example - Skipping Grammar

template <typename Iterator>
struct skipper : gi::grammar< Iterator >
{
skipper () : skipper::base_type(skip_it)
{
comment = rr
>> x( char_ - eol )
>> eol ;

skip_it =
comment
| char_( " \x09\x0a\0x0d" );

gi::rule<Iterator> skip_it;
gi::rule<Iterator> comment;

i

Michael Caisse Using Spirit 2.3 :



Qi 101 Parsers Attributes / Actions Skipping Tid-bits

Custom Skipper Example - Skipping Grammar

template <typename Iterator>
struct skipper : gi::grammar< Iterator >

{

skipper () : skipper::base_type(skip_it)
{
comment = o
>> x( char_ - eol )
>> eol ;
skip_it =
comment
| char_( " \x09\x0a\0x0d" );

gi::rule<Iterator> skip_it;
gi::rule<Iterator> comment;

i

Michael Caisse Using Spirit



Qi 101 Parsers Attributes / Actions Skipping Tid-bits

Custom Skipper Example - Skipping Grammar

template <typename Iterator>
struct skipper : gi::grammar< Iterator >
{
skipper () : skipper::base_type(skip_it)
{
comment = rr
>> x( char_ - eol )
>> eol ;

skip_it =
comment
| char_( " \x09\x0a\0x0d" );

gi::rule<Iterator> skip_it;
gi::rule<Iterator> comment;
}i

Michael Caisse Using Spirit



Qi 101 Parsers Attributes / Actions Skipping Tid-bits

Custom Skipper Example - Skipping Grammar

template <typename Iterator>
struct skipper : gi::grammar< Iterator >
{
skipper () : skipper::base_type(skip_it)
{
comment = o
>> x( char_ - eol )
>> eol ;

skip_it =
comment
| char_ ( " \x09\x0a\0x0d" );

gi::rule<Iterator> skip_it;
gi::rule<Iterator> comment;
}i

Michael Caisse Using Spirit



Qi 101 Parsers Attributes / Actions Skipping Tid-bits

Custom Skipper Example - Skipping Grammar

template <typename Iterator>
struct skipper : gi::grammar< Iterator >
{
skipper () : skipper::base_type(skip_it)
{
comment = "
>> x( char_ - eol )
>> eol ;

skip_it =
comment
| char_( " \x09\x0a\0x0d" );

gi::rule<Iterator> skip_it;
gi::rule<Iterator> comment;

i

Michael Caisse Using Spirit 2.3 :



Qi 101 Parsers Attributes / Actions  Skipping

Custom Skipper Example - Using Grammar

© © 00 N O g b~ 0N =

N o A W N =

typedef std::string::iterator iter_t;

"

std::string input (

de guzman\n
" 2,3 and hartmut ka

perform\n"

",4,5 | magic\n" );
iter_t iter = input.begin();
iter_t end = input.end();

std::vector<int> result;

phrase_parse( iter, end,
int_ % 7,7,
skipper<iter_t>(),

result );

Michael Caisse

Tid-bits
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Custom Skipper Example - Changing Comment Start

Parse a list of integers out of the comments.
The start character for comments can change with a directive.

Example

| spirit is awesome

|4,

1,| joel de guzman

[Comment Char] %_char 2,3% and hartmut kaiser
% perform

4,5 % magic

Michael Caisse Using Spirit 2.3 : Qi and Karma



Qi 101 Parsers Attributes / Actions Skipping Tid-bits

Custom Skipper Example - Changing Comment Start

Parse a list of integers out of the comments.
The start character for comments can change with a directive.

Example

| spirit is awesome

|4,

1,| joel de guzman

[Comment Char] %_char 2,3% and hartmut kaiser
% perform

4,5 % magic

Michael Caisse Using Spirit 2.3 : Qi and Karma
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Custom Skipper Example - Changing Comment Start

Parse a list of integers out of the comments.
The start character for comments can change with a directive.

Example

2,3

Michael Caisse Using Spirit 2.3 : Qi and Karma
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Custom Skipper Example - Adaptable Comment Start

template <typename Iterator>
struct skipper : gi::grammar< Iterator >
{

typedef skipper<Iterator> my_type;

skipper (char comment_char) : skipper::base_type (skip_it),
comment_start_char (comment_char)

{

comment = char_ ( phx::ref( comment_start_char ) )
>> x( char_ - eol
>> eol ;
comment_directive = " [Comment Char] "
> char_[ phx::bind( &my_type::set_comment_char, this,
qgqi::_1) 1
> "_char" ;
skip_it =
comment_directive
| comment

| char_( " \x09\x0a\0x0d" );
}

void set_comment_char( char value ){ comment_start_char = value; }

char comment_start_char;
::rule<Iterator> skip_it;
rule<Iterator> comment;
::rule<Iterator> comment_directive;

Michael Caisse



Qi 101 Parsers Attributes / Actions Skipping Tid-bits

Custom Skipper Example - Adaptable Comment Start

template <typename Iterator>
struct skipper : gi::grammar< Iterator >
{

typedef skipper<Iterator> my_type;

skipper (char comment_char) : skipper::base_type (skip_it),
comment_start_char (comment_char)

{

comment = char_ ( phx::ref( comment_start_char ) )
>> x( char_ - eol
>> eol ;
comment_directive = " [Comment Char] "
> char_[ phx::bind( &my_type::set_comment_char, this,
qgqi::_1) 1
> "_char" ;
skip_it =
comment_directive
| comment

| char_( " \x09\x0a\0x0d" );
}

void set_comment_char( char value ){ comment_start_char = value; }

char comment_start_char;
::rule<Iterator> skip_it;
rule<Iterator> comment;
::rule<Iterator> comment_directive;

Michael Caisse



Qi 101 Parsers Attributes / Actions Skipping Tid-bits

Custom Skipper Example - Adaptable Comment Start

template <typename Iterator>
struct skipper : gi::grammar< Iterator >
{

typedef skipper<Iterator> my_type;

skipper (char comment_char) : skipper::base_type (skip_it),
comment_start_char (comment_char)

{

comment = char_ ( phx::ref( comment_start_char ) )
>> x( char_ - eol
>> eol ;
comment_directive = " [Comment Char] "
> char_[ phx::bind( &my_type::set_comment_char, this,
qgqi::_1) 1
> "_char" ;
skip_it =
comment_directive
| comment

| char_( " \x09\x0a\0x0d" );
}

void set_comment_char( char value ){ comment_start_char = value; }

char comment_start_char;
::rule<Iterator> skip_it;
rule<Iterator> comment;
::rule<Iterator> comment_directive;

Michael Caisse



Qi 101 Parsers Attributes / Actions Skipping Tid-bits

Custom Skipper Example - Adaptable Comment Start

template <typename Iterator>
struct skipper : gi::grammar< Iterator >
{

typedef skipper<Iterator> my_type;

skipper (char comment_char) : skipper::base_type (skip_it),
comment_start_char (comment_char)

{

comment = char_ ( phx::ref( comment_start_char ) )
>> x( char_ - eol
>> eol ;
comment_directive = " [Comment Char] "
> char_[ phx::bind( &my_type::set_comment_char, this,
qgqi::_1) 1
> "_char" ;
skip_it =
comment_directive
| comment

| char_( " \x09\x0a\0x0d" );
}

void set_comment_char( char value ){ comment_start_char = value; }

char comment_start_char;
::rule<Iterator> skip_it;
rule<Iterator> comment;
::rule<Iterator> comment_directive;
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Custom Skipper Example - Adaptable Comment Start

template <typename Iterator>
struct skipper : gi::grammar< Iterator >
{

typedef skipper<Iterator> my_type;

skipper (char comment_char) : skipper::base_type (skip_it),
comment_start_char (comment_char)

{

comment = char_ ( phx::ref( comment_start_char ) )
>> x( char_ - eol
>> eol ;
comment_directive = " [Comment Char] "
> char_[ phx::bind( &my_type::set_comment_char, this,
qgqi::_1) 1
> "_char" ;
skip_it =
comment_directive
| comment

| char_( " \x09\x0a\0x0d" );
}

void set_comment_char( char value ){ comment_start_char = value; }

char comment_start_char;
::rule<Iterator> skip_it;
rule<Iterator> comment;
::rule<Iterator> comment_directive;
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Custom Skipper Example - Adaptable Comment Start

template <typename Iterator>
struct skipper : gi::grammar< Iterator >
{

typedef skipper<Iterator> my_type;

skipper (char comment_char) : skipper::base_type (skip_it),
comment_start_char (comment_char)

{

comment = char_ ( phx::ref( comment_start_char ) )
>> x( char_ - eol
>> eol ;
comment_directive = " [Comment Char] "
> char_[ phx::bind( &my_type::set_comment_char, this,
qgqi::_1) 1
> "_char" ;
skip_it =
comment_directive
| comment

| char_( " \x09\x0a\0x0d" );
}

void set_comment_char( char value ){ comment_start_char = value; }

char comment_start_char;
::rule<Iterator> skip_it;
rule<Iterator> comment;
::rule<Iterator> comment_directive;
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Custom Skipper Example - Adaptable Comment Start

template <typename Iterator>
struct skipper : gi::grammar< Iterator >
{

typedef skipper<Iterator> my_type;

skipper (char comment_char) : skipper::base_type (skip_it),
comment_start_char (comment_char)

{

comment = char_ ( phx::ref( comment_start_char ) )
>> x( char_ - eol
>> eol ;
comment_directive = " [Comment Char] "
> char_[ phx::bind( &my_type::set_comment_char, this,
qgqi::_1) 1
> "_char" ;
skip_it =
comment_directive
| comment

| char_( " \x09\x0a\0x0d" );
}

void set_comment_char( char value ){ comment_start_char = value; }

char comment_start_char;
::rule<Iterator> skip_it;
rule<Iterator> comment;
::rule<Iterator> comment_directive;

Michael Caisse
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Custom Skipper Example - Adaptable Comment Start

template <typename Iterator>
struct skipper : gi::grammar< Iterator >
{

typedef skipper<Iterator> my_type;

skipper (char comment_char) : skipper::base_type (skip_it),
comment_start_char (comment_char)

{

comment = char_ ( phx::ref( comment_start_char ) )
>> x( char_ - eol
>> eol ;
comment_directive = " [Comment Char] "
> char_[ phx::bind( &my_type::set_comment_char, this,
gi::_1) 1
> "_char" ;
skip_it =
comment_directive
| comment

| char_( " \x09\x0a\0x0d" );
}

void set_comment_char( char value ){ comment_start_char = value; }

char comment_start_char;
::rule<Iterator> skip_it;
rule<Iterator> comment;
::rule<Iterator> comment_directive;
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Qi 101 Parsers Attributes / Actions Skipping Tid-bits

Custom Skipper Example - Adaptable Comment Start

template <typename Iterator>
struct skipper : gi::grammar< Iterator >
{

typedef skipper<Iterator> my_type;

skipper (char comment_char) : skipper::base_type (skip_it),
comment_start_char (comment_char)

{

comment = char_ ( phx::ref( comment_start_char ) )
>> x( char_ - eol
>> eol ;
comment_directive = " [Comment Char] "
> char_[ phx::bind( &my_type::set_comment_char, this,
qgqi::_1) 1
> "_char" ;
skip_it =
comment_directive
| comment

| char_( " \x09\x0a\0x0d" );
}

void set_comment_char( char value ){ comment_start_char = value; }

char comment_start_char;
::rule<Iterator> skip_it;
rule<Iterator> comment;
::rule<Iterator> comment_directive;

Michael Caisse



Qi 101 Parsers Attributes / Actions

Custom Skipper Example - Using Grammar

Skipping  Tid-bits

1 |typedef const charx iter_t;

2 |iter_t iter =

3 "| spirit is a e\n"

4 "14,\n"

5 " Zman "

6 " %_char 2,3 an lartmut kai
7 "

8 ",4,5 1gic\n" ;

9

10 |iter_t end = iter + std::strlen(iter);
11

12 | std::vector<int> result;

13 |phrase_parse( iter, end,

14 int_ % 7,7,

15 skipper<iter_t>("|"),

16 result );

Michael Caisse
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Qi 101 Parsers Attributes / Actions Skipping Tid-bits

Expectation Exceptions

In the adaptable skipper we had:

1 | comment_directive =

2 "[Comment Char] "

3 > char_[ phx::bind( &my_type::set_comment_char, this,
4 gi::_1 ) 1]

5 > "_char"

What if our input is (notice _chr):

iter_t iter =

"| coffee\n"

"1, | and\n"

N o g b~ 0N =

Michael Caisse Using Spirit 2.3 :



Qi 101 Parsers Attributes / Actions Skipping Tid-bits

Expectation Exception - Output

terminate called after throwing an instance of
"boost::exception_detail::clone_impl<
boost::exception_detail::error_info_injector<
boost::spirit::gi::expectation_failure<
char constx> > >’

what () : boost::spirit::gi::expectation_failure
Aborted

Michael Caisse Using Spirit 2.3 : Qi and Karma



Expectation Exceptio dd Error Handler

template <typename Iterator>
struct skipper : gi::grammar< Iterator >

{
typedef skipper<Iterator> my_type;

skipper (char comment_char) : skipper::base_type (skip_it),
comment_start_char (comment_char

{

comment = lexeme[ char_( phx::ref( comment_start_char ) )
>> % ( char_ - eol )
>> eol ] ;
comment_directive = " [Comment Char] "
> char_[ phx::bind( &my_type::set_comment_char, this, gi::_1 )
> "_char" ;
skip_it =
comment_directive
| comment

| char_( " \x09\x0a\0x0d" );
comment_directive.name ("comment_directive");
gi::on_error<qgi::fail>( comment_directive,
std::cout << val("Error! Expecting ") << _4
<< val(" here: \"") << construct<std::string>(_3,_2)
<< val("\"\n") );

void set_comment_char ( char value ){ comment_start_char = value; }

char comment_start_char;
gi::rule<Iterator> skip_it, comment, comment_directive;



Qi 101 Parsers Attributes / Actions Skipping Tid-bits

Expectation Exception - Error Handler Output

Much more useful output.

Error! Expecting "_char" here: "_chr 2,3
!codding cookies
! make the world go

"

Michael Caisse Using Spirit 2.3 : Qi and Karma



Qi 101 Parsers Attributes / Actions Skipping Tid-bits

Expectation Exception - Error Handler - Closer Look

Registering an error handler.

on_error<fail>
(
comment_directive,
std::cout << val("Error! Expecting ")
<< _4
<< val (" here: \"")
<< construct<std::string>(_3,_2)

<< val (n\u\nn)

Michael Caisse Using Spirit 2.3 :



Qi 101 Parsers Attributes / Actions Skipping Tid-bits

Expectation Exception - Error Handler - Closer Look

Callgi: :on_error<Action> (rule, handler)

on_error<fail>
(
comment_directive,
std::cout << val("Error! Expecting ")
<< _4
<< val (" here: \"")
<< construct<std::string>(_3,_2)
<< val ("\"\n")
)

Action | Description

fail Quit and fail. Returns no_match.

retry Attempt error recovery, possibly moving the iterator position.
accept | Force success, moving the iterator position appropriately.
rethrow | Rethrow the error.

Michael Caisse Using Spirit 2.3 : Qi and Karma



Qi 101 Parsers Attributes / Actions Skipping Tid-bits

Expectation Exception - Error Handler - Closer Look

Callgi::on_error<Action> (rule, handler)

on_error<fail>
(
comment_directive,
std::cout << val("Error! Expecting ")
<< _4
<< val (" here: \"")
<< construct<std::string>(_3,_2)

<< val (n\u\nn)

Michael Caisse Using Spirit 2.3 : Qi



Qi 101 Parsers Attributes / Actions Skipping Tid-bits

Expectation Exception - Error Handler - Closer Look

Callgi::on_error<Action> (rule, handler)

on_error<fail>
(
comment_directive,
std::cout << val("Error! Expecting ")
<< _4
<< val(" here: \"")
<< construct<std::string>(_3,_2)
<< val("\"\n")

)

Argument | Description

first The position of the iterator when the rule was entered.

last The end of input.

error-pos | The actual position of the iterator where the error occurred.
what What failed: a string describing the failure.

Michael Caisse Using Spirit 2.3 : Qi and Karma



Qi 101 Parsers Attributes / Actions Skipping Tid-bits

Expectation Exception - Error Handler - Closer Look

Callgi::on_error<Action> (rule, handler)

on_error<fail>
(
comment_directive,
std::cout << val ("Error! Expecting ")
<< _4
<< val(" here: \"")
<< construct<std::string>(_3,_2)
<< val("\"\n")

)

Argument | Description

first The position of the iterator when the rule was entered.

last The end of input.

error-pos | The actual position of the iterator where the error occurred.
what What failed: a string describing the failure.
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Qi 101 Parsers Attributes / Actions Skipping Tid-bits

Expectation Exception - Error Handler - Closer Look

Callgi::on_error<Action> (rule, handler)

on_error<fail>
(
comment_directive,
std::cout << val ("Error! Expecting ")
<< _4
<< val(" here: \"")
<< construct<std::string>(_3,_2)
<< val("\"\n")

)

Argument | Description

first The position of the iterator when the rule was entered.

last The end of input.

error-pos | The actual position of the iterator where the error occurred.
what What failed: a string describing the failure.
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Profit !

@ Learn Spirit
@ Key / Value Grammar
Q Profit !!!!

Michael Caisse Using Spirit 2.3 : Qi and Karma



Qi 101 Parsers Attributes / Actions  Skipping

Debugging - Key / Value Revisited

O©CoONOOOH»WN =

foo : Dbar

WL

)i

int main()
{
typedef const charx iter_t;
iter_t iter = "f i
fa . crazy f o
iter_t iter_end = iter + s rlen(iter);
std::map< std::string, std g > key_value_map;
key_value_ mmar<iter_t> grammar;
phrase_pa iter, iter_end,
std::for_each( key_value_mar key_value_map.end(),
std::cout << ph -_c<0>(argl) <<
<< phx:rat_c<l>(argl) << 7’
return 1;
}

Tid-bits

Michael Caisse




Qi 101 Parsers Attributes / Actions Skipping Tid-bits

Debugging - Key / Value as a Grammar

1 template <typename Iterator>
2 grammar
3 erator, std::map<std::string,std::string>(), ce_type>
4 1
5 key_value_grammar () : key_value_grammar:
6 {
7 start = item % ’,’;
8
9 item = name >> ':’ >> ( | name );
10
11 name = alpha >> *alnum;
12
13 quote %= omit[ char_("\"’" )[_a = _1] 1
14 >> lexeme[ *( char_ - char_(_a) ) 1]
15 >> omit[ char_(_a) 1;
ule<Iterat

Michael Caisse



Qi 101 Parsers Attributes / Actions Skipping Tid-bits

Debugging - Key / Value as a Grammar - Add Debug

template <typename Iterator>
struct key_valu
gi::grammar

std::map<std::string,std::string>(),

{

rammar () : key_value start)

key_value_g
{

start = item % ’,’;

item = name >> ":’ >> (

QOWoONOOHWN =

name = alpha >> xalnum;

n

w

quote %= omit [ char_(
lexeme|[ *( char_ - c
omit[ char_(_a) 1;

S
v
v

NN N = — o
WN =200 ~NOO
v
v

n
s~

rule<Iter _type> item;

ule<Iter

tring(), als<char>,
:string(), space_type> name

n
o

N
o
28as

n
J
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Qi 101 Parsers Attributes / Actions Skipping Tid-bits

Debugging - Debug Support Requireme

Enable debug support

1 ‘ #define BOOST_SPIRIT_DEBUG // before including Spirit

Ensure we can stream the synthesized attributes.

1 // provided in std namespace for ADL

2 | namespace std

3 |

4 template< typename T1l, typename T2 >

5 std::ostream& operator<<( std::ostream& stream, const std::pair<T1,T2> & value )
6 {

7 stream << ’ (/ << value.first << ":" << value. ond << ")’;
8 return st n

9 }

10

11

12 template< typename T1, typename T2 >

13 std::ostream& operator<<( stc ream& stream, const std:: )
14 {

15

16 or_each( value.begin(), 1e.end(),

17 stream << phx::val(’ (') << phx::at_c<0>(argl)
18 << ’:’ << phx:zat_c<1>( << )Ty
19 stream << ' }’;

20

21 }

22 }

Michael Caisse



Qi 101 Parsers Attributes / Actions Skipping Tid-bits

Debugging - Failure Output

Debug Output Grammar Rules

1 <start> 1 start = item % ’,’;

2 <try>foo : bar, falcou </try> 2 |item = name >> ’:’ >> ( quote | name );
3 | <item> 3 | name lpha >> xalnum;

4 <try>foo : bar,falcou </try> 4 | quote

5 | <name> 5 nit [ char_ ("\"’" ]

6 <try>foo : bar, falcou </try> 6 >> lexeme[ *( char_ - c ) ]
7 <success> r,falcou : ‘</success> 7 >> omit [ char_(_a) ]

8 <attributes> (foo)</attributes>

9 | </name>

10 | <quote>

11 <try> bar, falcou azy</try>

12 <fail/>

13 | </quote>
14 | <name>

15 <try> bar, fal azy</try>

16 <success>, u azy fre</success>
17 <attributes> (bar)</attributes>

18 | </name>

19 <success>, fal 1 : ‘crazy fre</success>

20 <attributes> ((foo:bar))</attributes>
21 </item>

Michael Caisse



Qi 101 Parsers Attributes / Actions Skipping Tid-bits

Debugging - Failure Output Continued

Debug Output Continued Grammar Rules
1 <item> 1
2 <try>falcou : ‘crazy fren</try> 2 )i
3 | <name> 3
4 <try>falcou : azy fren</try> 4
5 <success> : y frenchman’ 5 omit[ char_("\""" 1
6 e e 6 >> lexeme| *( char_ ) ]
7 - 7 >> omit [ char_(_a) 1;
8 e
9 N " </try>
10 <fail/>

11 </quote>
12 | <name>
13 <try> ‘crazy frenchman’ try

Michael Caisse



Qi 101 Parsers Attributes / Actions Skipping Tid-bits

Debugging - Success Output

Debug Output Fixed Grammar Rules

1 <item> 1 start = item % ’,’;

2 <try>falcou : ’crazy frer r 2 item = name >> ’:’ >> ( quote | name );
3 e 3 | name lpha >> xalnum;

4 ry>fal : ’crazy fren</try> 4 | quote

5 <success> : ' ' </success> 5 ¢ 111
6 <attributes>(falcou)</attributes> 6 >> _a) ) ]
7 | </name> 7 >> omi

8 | <quote>

9 <try> ' zy f " </try>

10 <success> </success>

11 <attributes> (crazy frenchman)</attributes><locals> ('

12

13

14

15

16

17

18

Michael Caisse
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Compile Errors

On occassion you may encounter a compilation error
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Compile Errors

On occassion you may encounter a compilation error

@ Rewarded with hundreds of thousands of lines of giberish
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Qi 101 Parsers Attributes / Actions Skipping Tid-bits

Compile Errors

On occassion you may encounter a compilation error

@ Rewarded with hundreds of thousands of lines of giberish
@ Log onto IRC and see if Hartmut is in the room
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Qi 101 Parsers Attributes / Actions Skipping Tid-bits

Compile Errors

On occassion you may encounter a compilation error

@ Rewarded with hundreds of thousands of lines of giberish
@ Log onto IRC and see if Hartmut is in the room
@ Check for compile time asserts (******)

Michael Caisse Using Spirit 2.3 : Qi and Karma



Qi 101 Parsers Attributes / Actions Skipping Tid-bits

Compile Errors

On occassion you may encounter a compilation error

@ Rewarded with hundreds of thousands of lines of giberish
@ Log onto IRC and see if Hartmut is in the room
@ Check for compile time asserts (******)

@ Look for the first occurrance of your source file(s), follow to
the line of the spirit file just above.

Michael Caisse Using Spirit 2.3 : Qi and Karma
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Compile Errors - Compile-time Asserts

While changing over to the grammar had this:

1 quote %= omit [ vy fLa = (1]

2 >> lexeme[ *( ~char_(_a) ]

3 >> omit[ char_(_a) ];

Searched for my filename:

parsing_strings_map.cpp:62: instantiated from key_value_grammar<Iterator>::key_value_gramma

parsing_strings_map.cpp:88: instantiated from here
./boost/spirit/home/qgi/char/char_parser.hpp:141: error: no matching function for call to

assertion_failed (mpl_::failedsxxxxxxxxxxx (boost::spirit::qgi::make_composite

In char_parser.hpp

template <typename Elem
struct make_

{

typename Modifiers>

mplement, Elements, Modifiers>

typedef typename
sion::result_of::value_at_c<Elements, 0>::type

QOWoONOOTAhWN =




Qi 101 Parsers Attributes / Actions Skipping Tid-bits

Compile Errors - Follow the Erro

1 template <typename Expr>

2 rule& operator=(Expr consté& expr)

3 |

4 // Report invalid expression error as early as possible.

5 // If you got an error_invalid_expression error mes here,
6 // then the expression (expr) is not a valid spirit gi expression.
7 B! T_SPIRIT_AS : 1, Expr);

8

9 f = detail::k compile<
10 return xthis;
11 }

1 // 1If you are s a compilation error here, you are probably
2 // trying to us e or a grammar which has inherited

3 // attributes, passing values for them.

4 ext_type context (attr_);

1 // 1f you are s 1g a compilation error here stating that the
2 // forth paran cant b nverted to a gi::referen

3 // then you obably trying to use a rule or a grammar with
4 skipper type.

5 context, skipper))
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Generator?

AST — Karma — Data Stream
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Getting Started Generators and Attributes Semantic Actions

Everything you need to know

Qi

| Karma

Consumes streams and generates
attributes

Consumes attributes and generates
streams
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Karma 101 Getting Started Generators and Attributes Semantic Actions

Everything you need to know

Qi | Karma

Consumes streams and generates | Consumes attributes and generates
attributes streams

Uses >> to tie parsers together Uses << to tie generators together
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Karma 101 Getting Started Generators and Attributes Semantic Actions

Everything you need to know

Qi | Karma

Consumes streams and generates | Consumes attributes and generates

attributes streams
Uses >> to tie parsers together Uses << to tie generators together
Skippers Dilimeters
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Karma 101

Qi

Getting Started Generators and Attributes Semantic Actions

Everything you need to know

| Karma

Consumes streams and generates
attributes

Consumes attributes and generates
streams

Uses >> to tie parsers together

Uses << to tie generators together

Skippers

Dilimeters

Executes semantic actions after
successful parse

Executes semantic actions before
generation

Michael Caisse

Using Spirit



Motivation - List of ints

1
2

3

4 !_char 2,3 !codding cookies\n"
5 d go\n"

6

7 |iterator_t end = iter + std::strlen(iter);

8 |std::vector<int> result;

9

10 |bool r = phrase_parse( iter, end,

11 gi::int_ % ",’,

12 skipper<iter_t>( " |’ ),

13 result);

14

15 | std::cout << karma::format ( karma::int_ % ’,’

16 , result )

17 << std::endl;




ivation - Boost Aut - Classic

Boost Library Author AST

boost_author > result;

Generate via Classical lterating over Containers

1 std ~tor< boost_author >::iterator authors_iter = r egin();

2 std:: ctor< boost_. hor >::iterator authors_iter_end lt.end();

3 while( authors_iter != authors_iter_end )

4 ||

5 ::icout << me: ";

6 1thors ){ std::cout << x(authors_iter->name); }

7 ut << s: ";

8 authors_iter->libraries )

9 {

10 erator lib_iter = (authors_iter->libraries)->begin();
11 s :vector< ring>:: or lib_iter_end = (z s_iter->libraries)->end();
12 while( lib_i = 1ib_iter_end )

13 {

14 std::cout << xlib_iter;

15 if( ++1lib_iter != lib_iter_end ){ std::cout << ", "; }

16 }

17 }

18 std::cout << "\n";

19 ++authors_iter;

20 }




NOoO oA~ WD =

N OO WN =

tivation - Boost

name: Hartmut Kaiser
libraries: spirit, wave

name: Joel de Guzman

rs - Classic

libraries: spirit, phoenix, fusion,

name: Steven Watanabe
libraries: units

phoenix

struct boost_.

1thor{

ring>

std::vector< boost_author > result;




Motivation - Boost Authors - Karma

Boost Library Author AST

struct boost_author{

O©CoONOOOA~WN =

string> >, libraries)

13 std::vector< boost_author > result;

Karma Approach

1 std::cout << karma::format ( *( karma::1lit (" n")

2 << "name: " << -karma::string << ’\n’

3 << "librari " << -( karma::string % ", " ) << "\n’
4 )

5 , result );



O©CoONOOOAWN =

tivation - Boost

name: Hartmut Kaiser

libraries: spirit, wave

name: Joel de Guzman

libraries: spirit, phoenix, fusion, phoenix
name: Steven Watanabe

libraries: units

struct boost_.

1thor{
1 :string> n
ring>

tring> >, libraries)

std::vector< boost_author > result;

Karma Approach

std::cout << karma:: rmat ( * ( karma::1lit (" 1)
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@ Generators Types and Attributes

Michael Caisse Using Spirit 2.3 :



Karma 101 Getting Started Generators and Attributes Semantic Actions

Some of the Available Generators

Numeric/Binary Generators look like Qi Parsers

Type | Generator

signed lit (num), short_, int_, long_, long_long,
int_(-42)

unsigned lit (num), bin, oct, hex, ushort_, ulong_,
uint_, ulong_long, uint_ (82)

real lit (num), float_, double_, long_double,
double_ (123.5)

boolean lit (b), bool_, bool_(b), true_, false_

binary byte_, word, dword, gword, word(Oxface)

bigendian | big_word, big_dword, big_gword,
big_dword (0Oxdeadbeef)

litte litte_word, litte_dword, litte_gword,

B2y little_dword (Oxefbeadde)

Michael Caisse Using Spirit 2.3 : Qi



Karma 101 Getting Started Generators and Attributes Semantic Actions

Some of the Available Generators

Generators without arguments consume a compatible attribute while

generating.

Type | Generator

signed lit (num), short_, int_, long_, long_long,
int_ (-42)

unsigned lit (num), bin, oct, hex, ushort_, ulong_,
uint_, ulong_long, uint_ (82)

real lit (num), float_, double_, long_double,
double_ (123.5)

boolean lit (b), bool_, bool_(b), true_, false_

binary byte_, word, dword, gword, word(Oxface)

bigendian | big_word, big dword, big_gword,
big_dword (0Oxdeadbeef)

litte litte_word, litte_dword, litte_gword,

GREIEN little_dword (Oxefbeadde)

Michael Caisse Using Spirit 2.3 : Qi



Karma 101 Getting Started Generators and Attributes Semantic Actions

Some of the Available Generators

Numeric Generators with arguments consume compatible attributes while
generating. The attribute value must match the generator’s argument.

Type | Generator

signed lit (num), short_, int_, long_, long_long,
int_ (-42)

unsigned lit (num), bin, oct, hex, ushort_, ulong_,
uint_, ulong_long, uint_ (82)

real lit (num), float_, double_, long_double,
double_ (123.5)

boolean lit (b), bool_, bool_(b), true_, false_

binary byte_, word, dword, gword, word(Oxface)

bigendian | big_word, big_dword, big_gword,
big_dword (0Oxdeadbeef)

litte litte_word, litte_dword, litte_gword,

GREIEN little_dword (Oxefbeadde)
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Karma 101 Getting Started Generators and Attributes Semantic Actions

Some of the Available Generators

Use 1it to generate literal values for Numeric Generators. Binary
Generators that take an argument will produce the literal.

Type | Generator

signed lit (num), short_, int_, long_, long_long,
int_ (-42)

unsigned lit (num), bin, oct, hex, ushort_, ulong_,
uint_, ulong_long, uint_ (82)

real lit (num), float_, double_, long_double,
double_ (123.5)

boolean lit (b), bool_, bool_ (b), true_, false_

binary byte_, word, dword, gword, word(Oxface)

bigendian | big_word, big_dword, big_gword,
big dword (Oxdeadbeef)

litte litte_word, litte_dword, litte_gword,

Sodian little_dword (0Oxefbeadde)

Michael Caisse Using Spirit 2.3 : Qi



Karma 101 Getting Started Generators and Attributes Semantic Actions

Some of the Available Generators

Type | Generator

character char_, char_(’'x"), char_(_a),
char_("a’",’z"), char_(“a-z8A-2"),
~char_("a’")

lit("a”"), ’'a’

string string (“foo”), string(s), lit (“bar”), “bar”,
1it (s)
classification alnum, alpha, blank, cntrl, digit, graph,

lower, print, punct, space, upper, xdigit

Michael Caisse Using Spirit



Karma 101 Getting Started Generators and Attributes Semantic Actions

Some of the Available Generators

Generate any character while consuming the compatible

attribute.

Type | Generator

character char , char_('x"), char_(_a),
char_('a’,’z’), char_(“a-z8A-2"),
~char_("a'")
lit('a’"), ’'a’

string string (“foo”), string(s), lit (“bar”), “bar”,
1lit (s)

classification alnum, alpha, blank, cntrl, digit, graph,
lower, print, punct, space, upper, xdigit

Michael Caisse Using Spirit



Karma 101 Getting Started Generators and Attributes Semantic Actions

Some of the Available Generators

Only generate the matching character while consuming the
compatible attribute.

Type | Generator

character char_, char_('x’), char_(_a),
char_("a’,’z"), char_(“a-z8A-2"),
~char_("a’")

lit("a"), ’'a’

string string (“foo”), string(s), 1lit (“bar”), “bar”,
1it (s)
classification alnum, alpha, blank, cntrl, digit, graph,

lower, print, punct, space, upper, xdigit

Michael Caisse Using Spirit 2.3 :



Karma 101 Getting Started Generators and Attributes Semantic Actions

Some of the Available Generators

Generate characters that are within the range while consuming
the compatible attribute.

Type | Generator

character char_, char_('x"), char_(_a),
char ('a’,’z’), char_(“a-z8A-7"),
~char_("a’)

lit("a"), ’'a’

string string (“foo”), string(s), 1lit (“bar”), “bar”,
1it (s)
classification alnum, alpha, blank, cntrl, digit, graph,

lower, print, punct, space, upper, xdigit

Michael Caisse Using Spirit 2.3 :



Karma 101 Getting Started Generators and Attributes Semantic Actions

Some of the Available Generators

Generate characters that match the character set definition
while consuming the compatible attribute.

Type | Generator

character char_, char_('x"), char_(_a),
char_('a’,’z"), char_ (“a-z8a-72"),
~char_("a’")

lit('a’"), ’'a’

string string (“foo”), string(s), lit (“bar”), “bar”,
1lit (s)
classification alnum, alpha, blank, cntrl, digit, graph,

lower, print, punct, space, upper, xdigit

Michael Caisse Using Spirit 2.3 :



Karma 101 Getting Started Generators and Attributes Semantic Actions

Some of the Available Generators

Negating the character generator’s test condition works in
Karma too.

Type | Generator

character char_, char_('x"), char_(_a),
char_('a’",’z"), char_(“a-z8A-2"),
~char ('a’)

lit('a’"), ’'a’

string string (“foo”), string(s), lit (“bar”), “bar”,
1lit (s)
classification alnum, alpha, blank, cntrl, digit, graph,

lower, print, punct, space, upper, xdigit

Michael Caisse Using Spirit



Karma 101 Getting Started Generators and Attributes Semantic Actions

Some of the Available Generators

Literals are generated via 1it.

Type | Generator

character char_, char_('x"), char_(_a),
char_('a’,’z’"), char_(“a-z8A-2"),
~char_("a’")

lit('a’), 'a’

string string (“foo”), string(s), lit(“bar”), “bar”,
1lit (s)
classification alnum, alpha, blank, cntrl, digit, graph,

lower, print, punct, space, upper, xdigit

Michael Caisse Using Spirit



Karma 101 Getting Started Generators and Attributes Semantic Actions

Some Simple Examples

Using a character set definition.

1 |std::string value( "foo bar" );

2 |std::cout << karma::format ( *( karma::char_("boa") )
3 , value )

4 << std::endl;

ooba

Michael Caisse Using Spirit



Karma 101 Getting Started Generators and Attributes Semantic Actions

Some Simple Examples

A negated character generator

1 |std::string value( "foo bar" );

2 |std::cout << karma::format( *( ~karma::char_(’o’) )
3 , value )

4 << std::endl;

f bar

Michael Caisse Using Spirit 2.3 : Qi



Karma 101 Getting Started Generators and Attributes Semantic Actions

Some Simple Examples

An integer generator with immediate value

1 |std::string generated;
2 [std::back_insert_iterator<std::string> sink (generated);
3
4 |int value = 40;
5 |karma::generate( sink,
6 karma::int_ (42),
7 value );
8
9 |std::cout << "’" << generated << "’" << std::endl;
AW 4
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Karma 101 Getting Started Generators and Attributes Semantic Actions

Some Simple Examples

Using a binary generator

1 |std::icout << """
2 << karma::format ( karma::byte_(0x30) )

3 << "/" << std::endl;

Michael Caisse Using Spirit



Karma 101

Getting Started Generators and Attributes

Semantic Actions

Generators Consume - Consumed Attributes

Karma Generator Type

Attribute Type

Literals ‘ ra’, "abc", 1lit_ (42), ... ‘ No attribute
Primitives int_, char_, double_, ... int, char, double, ...
bin, oct, hex unsigned
byte_, word, dword, ... uint8_t, uint16_t, uint32_t, ...
int_(42), char_("a’), attribute with specified value
string ("abc")
string std::string
symbol<A, B> specified (A)
Nonterminal | Tule<a () >, grammar<A()> | specified (3)
Operators a << Db (sequence) fusion::vector<A, B>
a | Db (alternative) boost::variant<A,B>
*a (zero or more) std::vector<A>
+a (one or more) std::vector<A>
—a (optional, zero or one) boost::optional<A>
&a, !a (predicates) No attribute
a % b (ist) std::vector<A>

Michael Caisse




Karma 101 Getting Started Generators and Attributes Semantic Actions

Generator Examples

1 | fusion::vector<int,std::string>
fusion_magic( 42, " IS the number" );
std::cout << karma::format ( karma::int_ << karma::string
, fusion_magic )

a B~ W N

<< std::endl;

42 IS the number

1 | std::vector<int> numbers;

2 |numbers.push_back (1) ;

3 [numbers.push_back (8);

4 [numbers.push_back (16);

5 |std::cout << karma::format( int_ % -’

6 , fusion_fun )
7 << std::endl;

1-8-16

Michael Caisse



Karma 101

Directives

Directive

Getting Started Generators and Attributes Semantic Actions

| Note

left_alignl(],
center|[],
right_alight[]

Aligns output from generator expression within column.

repeat []

Repeats an generator expression with optional lower and upper counts.

verbatiml]

Disable automatic delimiting for embedded generator. Performs post

delimiting.

no_delimit[]

Disable automatic delimiting for embedded generator.

delimit [] Enable automatic delimiting for the embedded generator.  Allows
specification of the delimiting generator.

upper[], lower[] Force generation as upper or lower case.

maxwidthl] Limit the overall length of the emmitted output.

buffer(] The embedded generator is invoked but the output is buffered. If the
embedded generator fails the buffer will be discarded, otherwise it will be
emitted.

omit [] The embedded generator is invoked and attributes consumed but no output

is generated. Always succeeds.

columns|[]

Seperates the ouput of the embedded generator into columns.

Michael Caisse



Karma 101 Getting Started Generators and Attributes Semantic Actions

Directive examples

1 ‘ std::cout << format ( << right_align]| ] << ) ;
| boost | J

1 ‘ std::cout << format ( maxwidth (5) [ 1)

boost )

1 |std::string city( )i

2 |std::cout << format ( repeat(2,4) [char_]

3 , city )

4 << std::endl;

Aspe J
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Karma 101 Getting Started Generators and Attributes Semantic Actions

Karma Does Rules

1 typedef std: iterator<std::string> iter_t;

2 | std tring ge

3 er_t sink(ge

4

5 karma::rule<iter_t, std::pair<std::string,std::string>()> item;
6 item = %char_ << " : " << xchar_;

7

8 std::pair< ring> val = std::make_pa " v, "y
9

10 karma: :gener

11

12 )i

13

14 std out << "’" << generated << "’" << std::endl;

Michael Caisse



Karma 101

Karma Does Grammars

Getting Started

Generators and Attributes  Semantic Actions

1 | template <typename Iter>

2 struct key_value n

3 karn grammar< :string, std
4 1

5 key_value_generator () : key_x nerator:

6 {

7 start = item % ’,’;

8

9 item = karma: ":’ << karma::string;
10 }

11

12 karma::rule<I

13 karma::rule<I

14 }i

Michael Caisse

19> (), karma::space_type>

:base_type (start)
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item;




Karma 101 Generators and Attributes

Karma Does Grammars - Output

Getting Started

Semantic Actions

1 std::map< std::string, std::string > key_value_map;
2 key_value_map[ " "] =" vy

3 | key_value_map[ " m] = v

4

5 typedef std::back_insert_iterator<std::string> iter_t;
6 std ing generat

7 sink (generated) ;

8

9 key_value_generator<iter_t> generator;

10

11 karma::generate_delimited( sink,

12 generator,

13 karma: :space,

14 key_value )

15

16 std::cout << ge ated << std:

foo :

floop

bar , quark :

Michael Caisse



Karma 101 Getting Started Generators and Attributes Semantic Actions

Example of Key/Value Output

Generate the key/value AST back for profit !

iter_t iter =

std:::map< std::string, std::string > key_value_map;

// magic profitable parsing

© 00 N o O » W N =

Michael Caisse Using Spirit 2.3 : Qi



Karma 101 Getting Started Generators and Attributes Semantic Actions

Example of Key/Value Output - Generator

type>

item =

ring << ’:’ << ( name | quoted );

COWONOUOH»WN =

name = karma::verbatim[ karme ~rict[ alpha << =%alnum 1 15

n

w

quoted = karma::verbatim[

oo

::rule<Iter, std::
:rule<Iter, std::

© ~

name;

©

n
o
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Example of Key/Value Output - Generator

1 template <typename

2 struct key_value

3 karma::gr ing,std::string>(), space_type>
4 |

5 key_value_ge rator::base_type (start)

6 {

7 start = s 7,

8

9 item = ;7 << ( name | quoted );

10

11 name = karma:: trict[ alpha << *alnum ] ];
12

13 quoted = karma /" << karma tring << """ 1;

14 }

15

16 string>(), spac

17 ring>(),

18 ;

19

20 }i

falcou : "crazy frenchman" , foo : Dbar ,

gorp : snork

Michael Caisse
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Karma 101 Getting Started Generators and Attributes

sion Adapted

Can only adapt once... need something else to help

L

::string > > libraries;

string>, name

::vector<s ring> >, libraries)

sirule< iter_t

author () > author_email_generator;

email

- = —karma::string

<< v "

Michael Caisse

Semantic Actions




Karma 101 Getting Started Generators and Attributes Semantic Actions

Fusion Adapted - Named

Give your adaptions unigue names.

1 RUC 1ED (

2 o suthor const, _author

3 (

4 ::string> >, libraries
5

6

7

8 -

9
10
11 )

1 ::fusion:

2 karma it ("

3 << " : " << -karma::st
4 << " o< —( << 7 ;
5

6

7 | karma::rule< iter_- t::fusion::adapted: :boost
8 author_email_« —-karma tring

9 << " "
10 << ( karma:
11 |
12 ' '
13 )
14 << " "
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Fusion Adapted - Class Named

Deep Magic

1 class rete_storage

2 | {

3 public:

4 o _storage ( int value ) ) {}
5 () const { return valu

6 void set( int value ){ value_

7 private:

8 int value_;

9 |}

10

11 PT_CLASS_NAMED (

12 secrete_storage const,

13 (int, int, obj.obj.get (), obj.obj.set (val) )
14 )

15

16 int main()

17 {

18 typedef std:: insert_iterator<std:

19 std ring ge d;

20 iter_t sink(g ated) ;

21

22 secrete_storage value( 42 );

23

24 karma::rule<iter_t, boost::fusion::adapted::secrete_view()> s_rule = karma::int_;
25

26 karma: :generate (

27

28

29

30 std::cout << " : " << generated << std::endl;
31 return 1;

32 }



O©CoONOOH»WN =

the secrete is: 42

class secrete_storage
{
_storage( int value )
() const { return value
void set( int value ){ value_ =
private:

int value_;

}i

PT_CLASS_NAMED (
const, secr

)

int main()

{

typedef st inse
std: ring generated;
iter_t sink(generated);

secrete_storage value( 42 );
karma::rule<it

karma::generate( s

va

;

>rt_iterator<std::

e (

}

alue;

j.get (), obj.obj.set (val)

value

}

)

)

{}

string> iter_t;
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Outline

e Karma 101

@ Semantic Actions
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Karma 101 Getting Started Generators and Attributes Semantic Actions

Provides control before generation

@ Can be attached to any non-terminal in the grammar

@ Executes before generation

@ Provides access to:

Generated attribute value
Inherited attribute values

Local variables

Ability to force generator failure

Michael Caisse Using Spirit 2.3 : Qi and Karma



Karma 101 Getting Started Generators and Attributes Semantic Actions

Phoenix Place Holders in Karma

Placeholder | Note

_1, 2, ... Nth attribute of the generator.

_val The enclosing rule’s synthesized attribute.
_rl, _r2, ... The enclosing rule’s Nth inherited attribute.
_a, b, ..., _3 The enclosing rule’s local variables.
_pass Assign false to force generator failure.

VeXocide: urgh, we have too many _1’s

a.k.a. Jeroen Habraken

Michael Caisse Using Spirit



Karma 101 Getting Started Generators and Attributes Semantic Actions

Example - Generate Even Numbers

If a value is odd, increment it to be even.

1 |std::vector<int> value;

2 |value.push_back( 1 );

3 [value.push_back( 4 );

4 |value.push_back( 171 );

5 [value.push_back( 192 );

6

7 |cout << format_delimited( *( int_[ 1f_( _1 % 2 == )
8 [

9 1 =_1+1

10 ]

11 1)

12 , boost::spirit::ascii::space
13 , value )

14 << std::endl;

2 4 172 192

Michael Caisse Using Spirit 2.3 : Qi
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Outline

e Karma 101

@ Delimeters / No-delimeters
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Karma 101 Getting Started Generators and Attributes Semantic Actions

Generator AP

| No Delimination Deliminate
Iterator Based generate generate_delimited
Stream Based format format_generated

Michael Caisse Using Spirit



Karma 101 Getting Started Generators and Attributes Semantic Actions

Delimiters Are Just Karma Expressions

1 [ std::vector<int> wvalue;

2 |value.push_back( 1 );

3 |value.push_back( 4 );

4 (value.push_back( 171 );

5 |value.push_back( 192 );

6

7 |std::cout << karma::format_delimited
8 ( *karma::int_

9 , karma::1it (" :7)
10 , value )

11 << std::endl;

1:4:171:192:

Michael Caisse Using Spirit
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Protocol Translator Problem Solution

Outline

e Protocol Translator
@ The Problem
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Protocol Translator Problem Solution

Translator

Data Type A — Data Type B

Michael Caisse Using Spirit



Protocol Translator Problem Solution

The Incomming Protocol

Oxbabe Oxfb0c O0x1 0x4 0x3 Oxdead
N— —_—— ——— ——

Start of Message Command Data Payload = End of Message

Michael Caisse Using Spirit



Protocol Translator Problem Solution

The Outgoing Protocol

1 | <update>
2 <product path=’version’>1.4.3</product>
3 | </update>

@ XML format
@ path attribute is the command
@ command specific data in product node data

Michael Caisse Using Spirit 2.3 : Qi and Karma



Protocol Translator Problem  Solution

Outline

e Protocol Translator

@ The Solution
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Protocol Translator Problem  Solution

Translator

Data Type A — AST — Data Type B

Michael Caisse Using Spirit 2.3 : Qi and Karma



Protocol Translator Problem  Solution

Translator

Data Type A — Qi — AST — Karma — Data Type B

Michael Caisse Using Spirit 2.3 : Qi and Karma



Protocol Translator Problem  Solution

Attribute

Start of Message Command Data Payload End of Message
Oxbabe 0xfal5 0x01 0x54 Oxdead

struct message_t
{
uintl6_t command;
std::vector< uint8_t > data;
}i

BOOST_FUSION_ADAPT_STRUCT (
message_t,
(uintl6_t, command)
(std::vector< uint8_t >, data)

Michael Caisse Using Spirit 2.3 :



Protocol Translator Problem  Solution

Attribute

Start of Message Command Data Payload End of Message
Oxbabe 0xfal5 0x01 0x54 Oxdead

struct message_t
{
uintl6_t command;
std::vector< uint8_t > data;
}i

BOOST_FUSION_ADAPT_STRUCT (
message_t,
(uintl6_t, command)
(std::vector< uint8_t >, data)
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Protocol Translator Problem  Solution

Attribute

Start of Message Command Data Payload End of Message
Oxbabe 0xfal5 0x01 0x54 Oxdead

struct message_t
{

uintl6_t command;

std: :vector< uint8_t > data;
}i

BOOST_FUSION_ADAPT_STRUCT (
message_t,
(uintl6_t, command)
(std::vector< uint8_t >, data)
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Protocol Translator Problem  Solution

Attribute

Start of Message Command Data Payload End of Message
Oxbabe 0xfal5 0x01 0x54 Oxdead

struct message_t
{
uintl6_t command;
std::vector< uint8_t > data;
}i

BOOST_ FUSION_ADAPT STRUCT (
message_t,
(uintl6_t, command)
(std::vector< uint8_t >, data)
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Protocol Translator Problem  Solution

Attribute

Start of Message Command Data Payload End of Message
Oxbabe 0xfal5 0x01 0x54 Oxdead

struct message_t
{
uintl6_t command;
std::vector< uint8_t > data;
}i

BOOST_FUSION_ADAPT_STRUCT (
message_t,
(uintl6_t, command)
(std::vector< uint8_t >, data)
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Protocol Translator Problem  Solution

Attribute

Start of Message Command Data Payload End of Message
Oxbabe 0xfal5 0x01 0x54 Oxdead

struct message_t
{
uintl6_t command;
std::vector< uint8_t > data;
}i

BOOST_FUSION_ADAPT_STRUCT (
message_t,
(uintl6_t, command)
(std::vector< uint8_t >, data)
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Protocol Translator Problem  Solution

Attribute

Start of Message Command Data Payload End of Message
Oxbabe 0xfal5 0x01 0x54 Oxdead

struct message_t
{

uintl6_t command;

std: :vector< uint8_t > data;
}i

BOOST_FUSION_ADAPT_STRUCT (
message_t,
(uintl6_t, command)
(std: :vector< uint8 t >, data)
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Protocol Translator Problem  Solution

Qi : Parsing Rule

SOM Command Data Payload EOM
Oxbabe wuintlé6_t std::vector<uint8_t> Oxdead
typedef gi::rule< iter_t, message_t () > parse_rule_t;

parse_rule_t read_rule =

big_word (0Oxbabe)
» little_word
» *( byte_ - big_word( Oxdead ) )
» big_word( Oxdead )

14
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Protocol Translator Problem  Solution

Qi : Parsing Rule

SOM Command Data Payload EOM
Oxbabe wuintlé6_t std::vector<uint8_t> Oxdead

typedef gi::rule< iter_t, message_t () > parse_rule_t;
parse_rule_t read_rule =

big_word (0Oxbabe)
» little_word
» *( byte_ - big_word( Oxdead ) )
» big_word( Oxdead )

14
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Protocol Translator Problem  Solution

Qi : Parsing Rule

SOM Command Data Payload EOM
Oxbabe wuintl6_t std::vector<uint8 t> Oxdead

typedef gi::rule< iter_t, message_t () > parse_rule_t;
parse_rule_t read_rule =

big_word (0Oxbabe)
» little_word
» *( byte_ - big_word( Oxdead ) )
» big_word( Oxdead )

14
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Protocol Translator Problem  Solution

Qi : Parsing Rule

SOM Command Data Payload EOM
Oxbabe wuintl6_t std::vector<uint8_t> O0xdead

typedef gi::rule< iter_t, message_t () > parse_rule_t;
parse_rule_t read_rule =

big_word (0Oxbabe)
» little_word
» *( byte_ - big_word( Oxdead ) )
» big_word( Oxdead )

14
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Protocol Translator Problem  Solution

Qi : Parsing Rule

SOM Command Data Payload EOM
Oxbabe uintl6 t std::vector<uint8_t> O0Oxdead
typedef gi::rule< iter_t, message_t () > parse_rule_t;

parse_rule_t read_rule =

big_word (0Oxbabe)
» little_word
» *( byte_ - big_word( Oxdead ) )
» big_word( Oxdead )

14
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Protocol Translator Problem  Solution

Qi : Parsing Rule

SOM Command Data Payload EOM
Oxbabe wuintlé6_t std::vector<uint8 t> Oxdead
typedef gi::rule< iter_t, message_t () > parse_rule_t;

parse_rule_t read_rule =

big_word (0Oxbabe)
» little_word
» *( byte_ - big word( Oxdead ) )
» big_word( Oxdead )

14
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Protocol Translator Problem  Solution

Qi : Parsing Rule

SOM Command Data Payload EOM
Oxbabe wuintl6_t std::vector<uint8_t> Oxdead

typedef gi::rule< iter_t, message_t () > parse_rule_t;
parse_rule_t read_rule =

big_word (0Oxbabe)
» little_word
» *( byte_ - big_word( Oxdead ) )
» big _word( Oxdead )

14
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Protocol Translator Problem  Solution

Qi : Parsing Rule

SOM Command Data Payload EOM
Oxbabe wuintlé6_t std::vector<uint8_t> Oxdead
typedef gi::rule< iter_t, message_t () > parse_rule_t;

parse_rule_t read_rule =
omit[ *( 'big_word(Oxbabe) » byte_ ) ]
» big_word (0Oxbabe)
» little_word
» *( byte_ - big_word( Oxdead ) )
» big_word( Oxdead )
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Protocol Translator Problem  Solution

Karma : Generating Warm-up

SOM Command Data Payload EOM
uintl6_t std::vector<uint8_t>
Oxbabe 0xfal5 0x01 0x54 Oxdead
typedef karma::rule< iter_t, message_t () > write_rule_t;

write_rule_t write_rule =
big_word (Oxbabe)
» little_word
» *xbyte_
» big_word( Oxdead )

14
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Protocol Translator Problem  Solution

Karma : Generating Warm-up

SOM Command Data Payload EOM
uintl6_t std::vector<uint8_t>
Oxbabe 0xfal5 0x01 0x54 Oxdead

typedef karma::rule< iter_t, message_t () > write_rule_t;
write_rule_t write_rule =
big_word (Oxbabe)
» little_word
» *xbyte_
» big_word( Oxdead )

14
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Protocol Translator Problem  Solution

Karma : Generating Warm-up

SOM Command Data Payload EOM
uintl6é t std::vector<uint8 t>
Oxbabe 0xfal5 0x01 0x54 Oxdead

typedef karma::rule< iter_t, message_t () > write_rule_t;

write_rule_t write_rule =
big_word (Oxbabe)
» little_word
» *xbyte_
» big_word( Oxdead )

14

Michael Caisse Using Spirit 2.3 : Qi and Karma



Protocol Translator Problem  Solution

Karma : Generating Warm-up

SOM Command Data Payload EOM
uintl6_t std::vector<uint8_t>
Oxbabe 0xfal5 0x01 0x54 Oxdead
typedef karma::rule< iter_t, message_t () > write_rule_t;

write_rule_t write_rule =
big_word (0xbabe)
» little_word
» *xbyte_
» big_word( Oxdead )

14
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Protocol Translator Problem  Solution

Karma : Generating Warm-up

SOM  Command Data Payload EOM
uintl6é t std::vector<uint8_t>
Oxbabe 0xfa05 0x01 0x54 Oxdead
typedef karma::rule< iter_t, message_t () > write_rule_t;

write_rule_t write_rule =
big_word (Oxbabe)
» little_word
» *xbyte_
» big_word( Oxdead )

14
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Protocol Translator Problem  Solution

Karma : Generating Warm-up

SOM Command Data Payload EOM
uintl6e_t std::vector<uint8 t>
Oxbabe 0xfal5 0x01 0x54 Oxdead
typedef karma::rule< iter_t, message_t () > write_rule_t;

write_rule_t write_rule =
big_word (Oxbabe)
» little_word
» xbyte_
» big_word( Oxdead )

14
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Protocol Translator Problem  Solution

Karma : Generating Warm-up

SOM Command Data Payload EOM
uintl6_t std::vector<uint8_t>
Oxbabe 0xfal5 0x01 0x54 Oxdead
typedef karma::rule< iter_t, message_t () > write_rule_t;

write_rule_t write_rule =
big_word (Oxbabe)
» little_word
» *xbyte_
» big _word( Oxdead )

14
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eautiful Symmet

The Ying and the Yang

Qi : Parser

using gi::omit;

using gi::big_word;
using gi::little_word;
using gi::byte_;

read_rule_t read_rule =
omit [+ (!big_word(0Oxbabe) » byte_)]
» big_word (0Oxbabe)
» little_word
» *( byte_ - big_word(0Oxdead) )
» big_word (0Oxdead)

Karma : Generator

using karma::big_word;
using karma::little_word;
using karma::byte_;

write_rule_t write_rule =

big_word (0xbabe)
« little_word
« xbyte_
« big_word (0Oxdead)

i



Protocol Translator Problem  Solution

Karma : Generation Rule

struct{ uintl6é_t command; vector<uint8_t> data; } J

Simple Response

<update>
<product path= >ok</product>
</update>
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Protocol Translator Problem  Solution

Karma : Generation Rule

struct{ uintl6é_t command; vector<uint8_t> data; } J

Simple Response

<update>
<product path= >ok</product>
</update>

Version

<update>
<product path= >1.4.3</product>
</update>
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Protocol Translator Problem  Solution

Karma : Generation Rule

struct{ uintl6é_t command; vector<uint8_t> data; } J

Simple Response

<update>
<product path= >ok</product>
</update>

Version

<update>
<product path= >1.4.3</product>
</update>

w

erial Number

<update>
<product path= >826</product>
</update>

Michael Caisse Using Spirit



Karma : Generation Rule : response

1 <update>
2 <product path=" ">ok</product>
3 bi </update>

karma::rule< Iterator, message_t () > response;

response =
lit ( “<update><product path=\"" )
« |
simple_response
| version
| serial_number
)
« “</product></update>”

4



Karma : Generation Rule : response

<update>
<product path=" ">ok</product>
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karma::rule< Iterator, message_t () > response;

response =
lit ( “<update><product path=\"" )
« |
simple_response
| version
| serial_number
)
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4



Karma : Generation Rule : response

1 struct message_t { <update>
2 uintl6_t command; <product path="sct cal'">ok</product>
3 std: :vector<uint8_t> data; J¥; </update>

karma::rule< Iterator, message_t () > response;

response =
lit ( “<update><product path=\"" )
« |
simple_response
| version
| serial_number
)
« “</product></update>”
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Karma : Generation Rule : response

1 <update>
2 <product path="set cal">ok</product>
3 bi </update>

karma::rule< Iterator, message_t () > response;

response =
lit ( “<update><product path=\"" )
« |
simple_response
| version
| serial_number
)
« “</product></update>”
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Karma : Generation Rule : response

1 <update>
2 <product path="version">1.4.3</product>
3 i </update>

karma::rule< Iterator, message_t () > response;

response =
lit ( “<update><product path=\"" )
« |
simple_response
| wversion
| serial_number
)
« “</product></update>”

4



Karma : Generation Rule : response

i </update>

<update>
<product path="serial number">826</product> J

karma::rule< Iterator, message_t () > response;

response =
lit ( “<update><product path=\"" )
« |
simple_response
| version
| serial_ number
)
« “</product></update>”

4



Karma : Generation Rule : response

1 <update>
2 <product path=" -r">826</product>
3 i </update>

karma::rule< Iterator, message_t () > response;

response =
lit ( “<update><product path=\"" )
« |
simple_response
| version
| serial_number
)

« “</product></update>”

4



Karma : Generation Rule : simple_response

struct message_t{
uintl6_t command;

vector<uint8_t> data;

i

<update><product path="se

t_cal">fail</product></update>

J

karma::rule< Iterator,

simple_response

(

%]
e
-
=}
=2

)

« omit [

14

0xfb01
O0xfb02
0x£fb07
O0xfb08
O0xfb0b

suint_ ]

message_t ()

—_— — — — —

«
«
«
«
«

"set_cal\">ok"
"set_cal\">fail"
"store_table\">ok"
"store_table\">fail"

"ping\">"

)

)

)

)

)

> simple_response;



Karma : Generation Rule : simple_response

struct message_t{
uintl6_t command;

vector<uint8_t> data;

}i

<update><product path="se

t_cal">fail</product></update>

karma::rule< Iterator,

simple_response

(

%]
e
-
=}
=2

)
« omit [

14

0xfb01
O0xfb02
0xfb07
O0xfb08
O0xfb0b

suint_ ]

message_t () > simple_response;

—_— — — — —

«
«
«
«
«

"set_cal\">ok"
"set_cal\">fail"
"store_table\">ok"
"store_table\">fail"

"ping\">"

)

)

)

)

)



Karma : Generation Rule : simple_response

struct message_t{
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vector<uint8_t> data;

}i

<update><product path="se

t_cal">fail</product></update>

J

karma: :rule< Iterator,

simple_response

(

[>a]
e
-
=}
=

)

« omit [

14

0xfb01
0xfb02
O0xfb07
0xfb08
0xfb0b

*uint_ ]

message_t ()

—_— — — — ~—

«
«
«
«
«

"set_cal\">ok"
"set_cal\">fail"
"store_table\">ok"
"store_table\">fail"

"ping\">"

)

)

)

)

)

> simple_response;



Karma : Generation Rule : simple_response

struct message_t{
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=
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Karma : Generation Rule : simple_response

struct message_t{
uintl6_t command;

vector<uint8_t> data;

}i

<update><product path="set_cal">fail</product></update>

J

karma: :rule< Iterator,

simple_response

(

[°g]
c
[
=}
o+

)

« omit [

4

O0xfb01
O0xfb02
O0xfb07
0xfb08
O0xfb0b

suint_ ]

message_t ()

—_— — — — —

«
«
«
«
«

"set_cal\">ok"
"set _cal\">fail"
"store_table\">ok"
"store_table\">fail"

"ping\">"

)

)

)

)

)

> simple_response;



Karma : Generation Rule : simple_response

struct message_t{
uintl6_t command; wvector<uint8_t> data;

}i

<update><product path="se

t_cal">fail</product></update>

J

karma: :rule< Iterator,

simple_response

(

)

Py

0xfb01
0xfb02
O0xfb07
O0xfb08
0xfb0b

« omit[ *uint_ ]

14

message_t ()

—_— — — — —

«
«
«
«
«

"set_cal\">ok"
"set_cal\">fail"
"store_table\">ok"
"store_table\">fail"

"ping\">"

)

)

)

)

)

> simple_response;



Karma : Generation Rule : version

struct message_t{

uintl6_t command; vector<uint8_t> data; ¥ J
<update>

<product path="version">1.4.3</product>
</update>

karma::rule< Iterator, message_t () > version;

version =
suint_ (OxfbO0c)
« "version\">"
o " n

« (uint_ % "." )

4



Karma : Generation Rule : version

struct message_t{

uintl6_t command; vector<uint8_t> data; ¥ J
<update>

<product path="version">1.4.3</product>
</update>

karma::rule< Iterator, message_t () > version;

version =
s&uint_ (Oxfb0c)
« "version\">"
o " n

« (uint_ % "." )

4



Karma : Generation Rule : version

struct message_t{

uintl6_t command; vector<uint8_t> data; ¥ J
<update>

<product path="version">1.4.3</product>
</update>

karma::rule< Iterator, message_t () > version;

version =
&uint_ (0x£fbOc)
« "version\">"
« (uint_ % "." )

4



Karma : Generation Rule : version

struct message_t{
uintl6_t command; vector<uint8_t> data; ¥ J

<update>
<product path="version">1.4.3</product>
</update>

karma::rule< Iterator, message_t () > version;

version =
suint_ (OxfbO0c)
« "version\">"
o " n

« (uint_ % "." )

4



Karma : Generation Rule : version

struct message_t{
uintl6_t command; wvector<uint8_t> data; ¥ J

<update>
<product path="version">1.4.3</product>
</update>

karma::rule< Iterator, message_t () > version;

version =
suint_ (0xfbO0c)
« "version\">"
« (uint_ & "." )

4



Karma : Generation Rule : serial number

struct message_t{

uintl6_t command; vector<uint8_t> data; ¥
<update>

<product path="serial number">826</product>
</update>

karma: :rule< Iterator,

locals<int>, message_t () > serial_number;

[o)

serial_number %=
sguint_ (0xfb03)
« "serial_number\">"
« omit [ eps [_
« * (int_ [_

= val(0)]

= _a * val(256)
]

« int_ [L1 = _a]

7



Karma : Generation Rule : serial number

struct message_t{
uintl6_t command; vector<uint8_t> data; Y J

<update>
<product path="serial number">826</product>
</update>

karma: :

serial__

«
«

«

14

rule< Iterator,
locals<int>, message_t () > serial_number;
number %=
sguint_ (0xfb03)
"serial_number\">"
omit [ eps [_
« * (int_ [

= val (0)]

= _a * val(256) + _1] )
]

int_ [L1 = _a]



Karma : Generation Rule : serial number

struct message_t{

uintl6_t command; vector<uint8_t> data; ¥
<update>

<product path="serial number">826</product>
</update>

karma: :rule< Iterator,

locals<int>, message_t () > serial_number;

[o)

serial_number %=
sguint_ (0xfb03)
« "serial_number\">"
« omit [ eps [_
« * (int_ [_

= val(0)]

= _a * val(256)
]

« int_ [L1 = _a]
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Karma : Generation Rule : serial number

struct message_t{
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<update>

<product path="serial number">826</product>
</update>

karma: :rule< Iterator,

locals<int>, message_t () > serial_number;

serial_number %=
sguint_ (0xfb03)
« "serial_number\">"
« omit [ eps [_
« * (int_ [_

= val(0)]

= _a * val(256)
]

« int_ [L1 = _a]
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Karma : Generation Rule : serial number

struct message_t{

uintl6_t command; vector<uint8_t> data; Y J
<update>

<product path="serial number">826</product>
</update>

karma: :rule< Iterator,
locals<int>, message_t () > serial_number;
serial_number %=
&uint_ (0x£fb03)
« "serial_number\">"
« omit [ eps [
« * (int_ [

= val(0)]

= _a * val(256) + _1] )
]

« int_ [_L1 = _a]

4



Karma : Generation Rule : serial number

struct message_t{
uintl6_t command; wvector<uint8_ t> data; g J
<update>
<product path="serial number">826</product>
</update>
karma: :rule< Iterator,

locals<int>, message_t () > serial_number;

[o)

serial_number %=

guint_ (0xfb03)

« "serial number\">"

« omit [ eps [

= val(0)]
« * (int_ [La = _a = val(256) + _1] )

]

« int_ [L1 = _a]

4



Karma : Generation Rule : serial number

struct message_t{

uintl6_t command; vector<uint8_t> data; Y J
<update>

<product path="serial number">826</product>
</update>

karma: :rule< Iterator,
locals<int>, message_t () > serial_number;
serial_number %=
sguint_ (0xfb03)
« "serial_number\">"
« omit [ eps
« *(int_

val (0)]
= _a * val(256) + _11 )

[V ]
|

1
« int_ [L1 = _a]

7



Karma : Generation Rule : serial number

struct message_t{

uintl6_t command; vector<uint8_t> data; ¥
<update>

<product path="serial number">826</product>
</update>

karma: :rule< Iterator,

locals<int>, message_t () > serial_number;

serial_number %=
sguint_ (0xfb03)
« "serial_number\">"
« omit [ eps [_
« * (int_ [_

a = val(0)]
a = _a x val(256)
]

« int_ [L1 = _a]

7



a : Generation

1 template <typename Iterator>

2 struct xml_message_grammar : karma::grammar< Iterator, message_t () >
3 |

4 xml_message_grammar () :base_type ( response )
5 {

6 =

7 ( ) << " ")

8 [ ( ) << _ " L)

9 | ( &uint_(0xfb07) << " e e\" ")
10 | ( &uint_(0xfb08) << " re_ le\">fail" )
11 | ( &uint_(0xfb0b) << "pir ")

12 )

13 << omit[ *uint_ ] ;

14

15 cal_value =

16 &uint_( 0xfb03 )

17 << " v

18 << (uint_ % " ") ;

19

20 version =

21 suint_( OxfbOc )

22 << "ver n>n

23 << (uint_ % "." ) ;

24

25 response =

26 lic( " e L ")

27 << (

28 |

29 |

30 )

31 << " 1 o

32 }

33

34 karma::rule< Iterator, message_t () > simple_response, cal_value, version, response;
35 |}




1
2
3
4
5
6
7
8
9

sla

int main()

{

_iter_t input_iter = " p x " // trash to be flushed
"\> xbe" // start of message
"\ xfb" // command is little endian
" " // data

end of message

pa

parse_iter_t input_iter_end = input_iter + std::strlen(input_iter);

parse_rule_t read_rule =
it [ *( !big_word(0Oxbabe) >> byte_ )
rd (Oxbabe)

>> big_word(Oxdead)

age_t mes

gi::parse( input_iter, read_rule, message );

std::string xml_messag
gen_iter_t sink( xml_m

xml_message_grammar<gen_iter_t> output_grammar;

if( karma

{

nerate( sink, output_grammar, message ) )

std::cout << " € ¢ " << xml_me

ge << std

return 0;
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HTTP Request The Request The URI

Our Data Structure

1
2
3
4
5
6
7
8
9

namespace omd{ namespace http{ namespace request({

enum method_t
{
REQUEST_OPTIONS,

}i

struct message
{
typedef -«

requ

i
1)
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HTTP Request The Request The URI

The Rules

CQOWONOOHAWN =

MNMOROMNDRONRN = = - =
OO RWN—-L0OONDUOH»WN =

>>
>>

;

request_line

method 1 >> 7
>> uri >>
>> http_version
>> crlf
;
f = lexeme[ lit( ’ oy o>> it (7 D I

" >> raw[ int_ >> .’ >> int_ ] 1;

>> lws >> field_value >> crlf ;

crlf );
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HTTP Request The Request The URI

Parsing the Request Line

NOoO O~ ON =

QWOWOoONOOAWN =

o=

_line_t() > request_lir

>>
>> http_version

>> crlf

;

enum method_t

{
OPTIONS, R ST_GET, REQCU HEAD,
PUT, REQU DELETE, REQUEST_TRACE,
}i
struct request_line_t
{
i
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HTTP Request

The Symbol Table

The Request The URI

table to

method_symbol_ ()
{
add

COWONOUOH»WN =

©oo~NOOOH~WN

n
o

describe

the valid request methods

gi::symbols< char, omd: thod_t >

_OPTIONS )
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HTTP Request The Request The URI

ring,
ring,

OCoONOOOAWN =

QWOWOoONOOHWN =
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HTTP Request The Request The URI

Our Data Structure

namespace omd{ namespace http{ namespace request{

struct uri_parts

{

O OVWONOUH»WN =

0 WONOO A~ WN =

Michael Caisse



What is in a name?

Outline

Q xmL

@ Whatis in a name?

Michael Caisse Using Spirit



What is in a name?

?ML Example

Michael Caisse Using Spirit



What is in a name?

?ML Example

This is an XML Example.
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What is in a name?

?ML Example

T=3

This is an XML Example.
Let’s call it an MXL Example (Michael’s eXchange Language)

Michael Caisse Using Spirit 2.3 : Qi and Karma
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