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1 binembed.cabal

Name : binembed
Vers ion : 0 . 1 . 0 . 3
Synops is : Embed data in to ob j e c t f i l e s .
Des c r ip t i on : Given a l i s t o f f i l e s and d i r e c t o r i e s to inc lude ,

5 binembed gene ra t e s assembly source to in c lude the data
in to an ob j e c t f i l e that can be l i nked to a l i b r a r y or
executable , a long with i n t e r f a c e modules f o r h igher
l e v e l a c c e s s from languages such as C, Haske l l , . . .
.

10 See the package ’ binembed−example ’ f o r a conc re t e
example .

Homepage : http :// code . mathr . co . uk/binembed
License : BSD3
License − f i l e : LICENSE

15 Author : Claude Heiland −Allen
Maintainer : claude@mathr . co . uk
Category : D i s t r i bu t i on
Build−type : Simple
Cabal−ve r s i on : >=1.6

20 Extra−source − f i l e s : i n c lude /binembed . h

Library
Build−depends : base >= 4 && < 4 . 9 ,

by t e s t r i n g >= 0.9 && < 0 . 11 ,
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binembed Data/BinEmbed.hs

25 Cabal >= 1.8 && < 1 .23
Exposed−modules : Data . BinEmbed

D i s t r i bu t i on . Simple . BinEmbed
inc lude −d i r s : i n c lude
i n s t a l l − i n c l ud e s : binembed . h

30 GHC−opt ions : −Wall

Executable binembed
Build−depends : base >= 4 && < 4 . 9 ,

c on ta i n e r s >= 0 && < 0 . 6 ,
35 d i r e c t o r y >= 1 && < 1 . 3 ,

d l i s t >= 0.4 && < 0 . 8 ,
f i l e p a t h >= 1 && < 1 .5

Main− i s : s r c /binembed . hs
GHC−opt ions : −Wall

40

Source− r e po s i t o r y head
type : g i t
l o c a t i o n : http :// code . mathr . co . uk/binembed . g i t

45 Source− r e po s i t o r y t h i s
type : g i t
l o c a t i o n : http :// code . mathr . co . uk/binembed . g i t
tag : v0 . 1 . 0 . 3

2 Data/BinEmbed.hs

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−

−− |
−− Module : Data . BinEmbed
−− Copyright : Claude Heiland −Allen 2010

5 −− Maintainer : claude@mathr . co . uk
−−

−− Support code used by the output o f @binembed −−output−hs=@.
−−

−− For example , g iven @MyData . binembed@ l i s t i n g some f i l e s , you might
10 −− get at the contents embedded in to your executab l e us ing :

−−

−− > import MyData −− which re −export s t h i s module
−− > main = do
−− > myData ’ <− unBinEmbed myData

15 −− > . . .
−−

−− See the ’ binembed−example ’ package f o r a more d e t a i l e d example .

module Data . BinEmbed
20 ( Node ( F i l e , Dir )

, unBinEmbed
, unBinEmbedFile
) where

25 import Prelude h id ing ( sequence )

import Fore ign . Ptr ( Ptr , castPtr , minusPtr )
import Data . ByteStr ing ( ByteStr ing )
import Data . ByteStr ing . Unsafe ( unsafePackCStringLen )

30 import Data . Foldable ( Foldable , foldMap )
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import Data . Traversab le ( Traversable , t rave r s e , sequence )
import Data .Map (Map)

−− | A d i r e c t o r y t r e e
35 data Node a

= F i l e a −− ˆ A f i l e has contents .
| Dir (Map St r ing (Node a ) ) −− ˆ A d i r e c t o r y has named @Node@s .
d e r i v i ng (Show , Read , Eq , Ord)

40 i n s t ance Functor Node where
fmap f ( F i l e a ) = F i l e ( f a )
fmap f ( Dir a ) = Dir ( fmap ( fmap f ) a )

i n s t ance Foldable Node where
45 foldMap f ( F i l e a ) = f a

foldMap f ( Dir a ) = foldMap ( foldMap f ) a

in s t ance Traversab le Node where
t r av e r s e f ( F i l e a ) = F i l e ‘ fmap ‘ f a

50 t r a v e r s e f ( Dir a ) = Dir ‘ fmap ‘ t r av e r s e ( t r av e r s e f ) a

−− | Unpack embedded data .
unBinEmbed : : Node ( IO ByteStr ing ) −> IO (Node ByteStr ing )
unBinEmbed = sequence

55

−− | Repack the contents between two po in t e r s . Your code probably
−− doesn ’ t need to c a l l th i s , but i t ’ s needed in generated code .
{− The usage in the code output by @binembed −−output−hs=@ i s sa f e ,
−− because the embedded f i l e data i s in a . rodata s e c t i o n ( ie , i t i s

60 −− immutable ) .
−}
unBinEmbedFile : : Ptr ( ) −> Ptr ( ) −> IO ByteStr ing
unBinEmbedFile s e = unsafePackCStringLen ( cas tPtr s , e ‘ minusPtr ‘ s )

3 Distribution/Simple/BinEmbed.hs

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−

−− |
−− Module : D i s t r i bu t i on . Simple . BinEmbed
−− Copyright : Claude Heiland −Allen 2010

5 −− Maintainer : claude@mathr . co . uk
−−

−− Support code to use @binembed@ as a pre−proc e s s o r in Cabal . For
−− example , your @Setup . hs@ might look l i k e :
−−

10 −− > import D i s t r i bu t i on . Simple
−− > import D i s t r i bu t i on . Simple . BinEmbed
−− > main = defaultMainWithHooks (withBinEmbed simpleUserHooks )
−−

−− See the ’ binembed−example ’ package f o r a more d e t a i l e d example .
15

module D i s t r i bu t i on . Simple . BinEmbed (withBinEmbed ) where

import D i s t r i bu t i on . Simple
import D i s t r i bu t i on . Simple . Loca lBu i ld In fo

20 import D i s t r i bu t i on . Simple . PreProcess
import D i s t r i bu t i on . Simple . Program

4
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import D i s t r i bu t i on . Simple . Setup
import D i s t r i bu t i on . PackageDescr ipt ion
import Data .Maybe (maybeToList )

25 import System . Fi lePath ((</>) , dropExtension )

−− | Add hooks to use @binembed@ as a pre−proces sor , with input f i l e s
−− having the f i l e name extens i on @. binembed@ . These hooks a l s o
−− handle bu i l d i ng the assembly output o f @binembed@ , as we l l as

30 −− c l e an ing i t up a f t e rwards .
withBinEmbed : : UserHooks −> UserHooks
withBinEmbed hooks = hooks

{ hookedPreProcessors = (” binembed ” , binembedPreProcessor ) :
hookedPreProcessors hooks

35 , hookedPrograms = binembedProgram : hookedPrograms hooks
, buildHook = binembedBuild ( buildHook hooks )
, cleanHook = binembedClean ( cleanHook hooks )
}

40 −− @binembed@ executab l e .
binembedProgram : : Program
binembedProgram = simpleProgram ”binembed”

−− The pre−proc e s s o r invokes @binembed@ with s e n s i b l e opt ions , in
45 −− pa r t i c u l a r the output assembler source needs to be next to the data

−− f i l e s that i t r e f e r e n c e s .
binembedPreProcessor : : Bu i ld In fo −> Loca lBu i ld In fo −> PreProcessor
binembedPreProcessor b i l b i = PreProcessor

{ plat formIndependent = False
50 , runPreProcessor = \( inBaseDir , i nR e l a t i v eF i l e )

( outBaseDir , ou tRe l a t i v eF i l e )
v e rbo s i t y −> do

runDbProgram ve rbo s i t y binembedProgram ( withPrograms l b i ) $
[ ”−−output−hs=” ++ outBaseDir </> ou tRe l a t i v eF i l e

55 , ”−−output−s=” ++ inBaseDir </> s f i l e ( dropExtension ou tRe l a t i v eF i l e )
, inBaseDir </> i nR e l a t i v eF i l e
]

}

60 −− Build by adding the output assembler to the C source s ( t h i s assumes
−− that the compi ler used f o r C can a l s o handle assembler sour c e s ; t h i s
−− i s t rue o f GHC and GCC) .
binembedBuild : : ( PackageDescr ipt ion −> Loca lBu i ld In fo −> UserHooks −> ⤦

Ç Bui ldFlags −> IO ( ) )
−> PackageDescr ipt ion −> Loca lBu i ld In fo −> UserHooks −> ⤦

Ç Bui ldFlags −> IO ( )
65 binembedBuild buildHook0 pd l b i hooks f l a g s = do

l e t pd ’ = pd{ execu tab l e s = map (\ e −> e{ bu i l d I n f o = f $ bu i l d I n f o e })
$ execu tab l e s pd

, l i b r a r y = fmap (\ l −> l { l i bBu i l d I n f o = f $ l i bBu i l d I n f o l })
$ l i b r a r y pd

70 }
buildHook0 pd ’ l b i hooks f l a g s
where

f b i = case lookup binembedX $ customFieldsBI b i o f
Nothing −> bi

75 Just be −> bi { cSources = s f i l e s be ++ cSources b i }
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−− Clean up the intermed iary assembler f i l e s .
binembedClean : : ( PackageDescr ipt ion −> ( ) −> UserHooks −> CleanFlags −> IO ( ) )

−> PackageDescr ipt ion −> ( ) −> UserHooks −> CleanFlags −> IO ( )
80 binembedClean cleanHook0 pd x hooks f l a g s = do

l e t pd ’ = pd{ extraTmpFiles = concat . concat $
[ map ( f . bu i l d I n f o ) ( execu tab l e s pd)
, map ( f . l i bBu i l d I n f o ) (maybeToList $ l i b r a r y pd)
, [ extraTmpFiles pd ]

85 ]
}

cleanHook0 pd ’ x hooks f l a g s
where

f b i = case lookup binembedX $ customFieldsBI b i o f
90 Nothing −> [ ]

Just be −> s f i l e s be

−− The ’ bui ld ’ and ’ c lean ’ hooks need to know which modules are r e a l l y
−− generated by @binembed@ − use the ’x−binembed : ModuleName ’ f i e l d in

95 −− the @pkgname . cabal@ f i l e to accompl ish t h i s .
binembedX : : S t r ing
binembedX = ”x−binembed”

−− Munge a module name to assembler source f i l e name ; don ’ t j u s t add
100 −− an extens i on or the generated @.o@ f i l e w i l l c l a sh with the @.o@

−− f i l e generated from the Haske l l output .
s f i l e : : S t r ing −> St r ing
s f i l e = (++ ” be . s ”)

105 −− The same , but f o r more than one module .
s f i l e s : : S t r ing −> [ S t r ing ]
s f i l e s be = map s f i l e ( words be )

4 example/binembed-example.cabal

Name : binembed−example
Vers ion : 0 . 1 . 0 . 3
Synops is : Example p r o j e c t us ing binembed to embed data in ob j e c t ⤦

Ç f i l e s .
Des c r ip t i on : binembed−example p r i n t s out i t s source code , embedded in to ⤦

Ç i t
5 at compi le time us ing the ”binembed” package .

Homepage : http :// code . mathr . co . uk/binembed
License : BSD3
License − f i l e : LICENSE

10 Author : Claude Heiland −Allen
Maintainer : claude@mathr . co . uk
Category : D i s t r i bu t i on
Build−type : Custom
Cabal−ve r s i on : >=1.6

15

Extra−source − f i l e s : main c . c
Make f i l e
README

20 Executable binembed−example
Main− i s : Main haske l l . hs
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Other−modules : Example
−− The next l i n e i s needed f o r the @withBinEmbed@ hooks to work :
x−binembed : Example

25 Build−depends : base >= 4 && < 4 . 9 ,
binembed >= 0.1 && < 0 . 2 ,
by t e s t r i n g >= 0.9 && < 0 . 11 ,
c on ta i n e r s >= 0.2 && < 0 . 6 ,
f i l e p a t h >= 1 && < 1 .5

30 GHC−opt ions : −Wall

Source− r e po s i t o r y head
type : g i t
l o c a t i o n : http :// code . mathr . co . uk/binembed . g i t

35 subd i r : example

Source− r e po s i t o r y t h i s
type : g i t
l o c a t i o n : http :// code . mathr . co . uk/binembed . g i t

40 subd i r : example
tag : v0 . 1 . 0 . 3

5 example/Example.binembed

Example . binembed
LICENSE
Main haske l l . hs
Make f i l e

5 README
Setup . hs
binembed−example . caba l
main c . c

6 example/LICENSE

Copyright ( c ) 2010 , Claude Heiland −Allen

Al l r i g h t s r e s e rved .

5 Red i s t r i bu t i on and use in source and binary forms , with or without
mod i f i ca t i on , are permitted provided that the f o l l ow i ng cond i t i on s are met :

∗ Red i s t r i bu t i on s o f source code must r e t a i n the above copyr ight
not i ce , t h i s l i s t o f c ond i t i on s and the f o l l ow i ng d i s c l a ime r .

10

∗ Red i s t r i bu t i on s in binary form must reproduce the above
copyr ight not i ce , t h i s l i s t o f c ond i t i on s and the f o l l ow i ng
d i s c l a ime r in the documentation and/or other mat e r i a l s provided
with the d i s t r i b u t i o n .

15

∗ Neither the name o f Claude Heiland −Allen nor the names o f other
c on t r i bu t o r s may be used to endorse or promote products der ived
from th i s so f tware without s p e c i f i c p r i o r wr i t t en permis s ion .

20 THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
”AS IS” AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

7
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A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,

25 SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES ; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY , WHETHER IN CONTRACT, STRICT LIABILITY , OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE

30 OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

7 example/main c.c

#inc lude <s t d i o . h>
#inc lude <s t d l i b . h>
#inc lude <s t r i n g . h>
#inc lude ”Example . h”

5

#de f i n e SEP ”/”

void printEmbedded ( char const ∗path , s t r u c t binembed node const ∗node ) {
i n t pathLength = 0 ;

10 char ∗ pathBuf fer = 0 ;
f o r ( ; node−>type != binembed none ; ++node ) {

switch ( node−>type ) {
case b inembed f i l e :

pathLength = s t r l e n ( path ) + s t r l e n (SEP) + s t r l e n ( node−>name) ;
15 pathBuf fer = mal loc ( pathLength + 1) ;

i f ( ! pathBuf fer ) {
e x i t (1 ) ;

}
s p r i n t f ( pathBuffer , ”%s%s%s ” , path , SEP, node−>name) ;

20 p r i n t f (”\n\n%s \n” , pathBuf fer ) ;
f o r ( i n t i = 0 ; i < pathLength ; ++i ) {

p r i n t f (”−”) ;
}
p r i n t f (”\n\n{{{\n”) ;

25 s t r u c t b inembed f i l e const ∗ f = node−>content . f i l e ;
f f l u s h ( stdout ) ;
i f (1 != fw r i t e ( f−>data , f−>s i z e , 1 , s tdout ) ) {

e x i t (1 ) ;
}

30 f f l u s h ( stdout ) ;
p r i n t f (”}}}\n”) ;
f r e e ( pathBuf fer ) ;
pathBuf fer = 0 ;
break ;

35 case binembed dir :
pathLength = s t r l e n ( path ) + s t r l e n (SEP) + s t r l e n ( node−>name) ;
pathBuf fer = mal loc ( pathLength + 1) ;
i f ( ! pathBuf fer ) {

e x i t (1 ) ;
40 }

s p r i n t f ( pathBuffer , ”%s%s%s ” , path , SEP, node−>name) ;
printEmbedded ( pathBuffer , node−>content . d i r ) ;
f r e e ( pathBuf fer ) ;
pathBuf fer = 0 ;

45 break ;
d e f au l t :

8
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break ;
}

}
50 }

i n t main ( i n t argc , char ∗∗ argv ) {
p r i n t f (” binembed−example\n”) ;
p r i n t f(”================\n”) ;

55 printEmbedded (” binembed−example ” , Example ) ;
r e turn 0 ;

}

8 example/Main haskell.hs

import Prelude h id ing ( putStr )
import Data . ByteStr ing ( putStr , ByteStr ing )
import Data .Map ( toAscLi s t )
import System . Fi lePath ((</>) )

5 import Example

main : : IO ( )
main = do

putStrLn ”binembed−example\n\
10 \================”

printEmbedded ”binembed−example” =<< unBinEmbed example

printEmbedded : : S t r ing −> Node ByteStr ing −> IO ( )
printEmbedded path ( F i l e f ) = do

15 putStrLn ”\n”
putStrLn path
putStrLn ( r e p l i c a t e ( l ength path ) ’ − ’ )
putStrLn ””
putStrLn ”{{{”

20 putStr f
putStrLn ”}}}”

printEmbedded path ( Dir d) = do
mapM (\ ( p , n) −> printEmbedded ( path </> p) n) ( toAscLi s t d)

9 example/Makefile

a l l : binembed−example

c l ean :
rm − f binembed−example \

5 Example . s Example . h Example . c

binembed−example : main c . c Example . c Example . s
gcc −std=c99 −Wall −pedant ic −O2 −o $@ $ˆ

10 %.s %.h %.c : %.binembed
binembed −−output−s=$ ∗ . s −−output−h=$ ∗ . h −−output−c=$ ∗ . c $ ∗ . binembed

10 example/README

9
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binembed i s des igned to be as s imple as p o s s i b l e to use . This example
package conta in s two programs , each o f which p r in t out the sourc e s o f
the package .

5 Usage from Haske l l :
Example . binembed
Main haske l l . hs
Setup . hs
binembed−example . caba l

10 −− ’ caba l sd i s t ’ i s cu r r en t l y broken ; use ’ runha ske l l Setup . hs sd i s t ’

Usage from C:
Example . binembed
main c . c

15 Makef i l e
−− ’make i n s t a l l ’ i s cu r r en t l y unimplemented

11 example/Setup.hs

import D i s t r i bu t i on . Simple
import D i s t r i bu t i on . Simple . BinEmbed

main : : IO ( )
5 main = defaultMainWithHooks (withBinEmbed simpleUserHooks )

12 .gitignore

. cabal −sandbox
caba l . sandbox . c on f i g
d i s t
example/Example embed . h i

5 example/Example embed . hs
example/Example embed . o
example/Example be . s
example/Main haske l l
example/Main haske l l . h i

10 example/Main haske l l . o
example/Example . c
example/Example . h
example/Example . s
example/binembed−example

13 include/binembed.h

#i f n d e f BINEMBED H
#de f i n e BINEMBED H 1
#inc lude <s t d i n t . h>
s t r u c t b inembed f i l e {

5 char const ∗ const data ;
i n t p t r t const s i z e ;

} ;
s t r u c t binembed node {

char const ∗ const name ;
10 enum { binembed none = 0 , b inembed f i l e , binembed dir } const type ;

union {
void const ∗ const none ;

10
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s t r u c t b inembed f i l e const ∗ const f i l e ;
s t r u c t binembed node const ∗ const d i r ;

15 } const content ;
} ;
#end i f

14 LICENSE

Copyright ( c ) 2010 , Claude Heiland −Allen

Al l r i g h t s r e s e rved .

5 Red i s t r i bu t i on and use in source and binary forms , with or without
mod i f i ca t i on , are permitted provided that the f o l l ow i ng cond i t i on s are met :

∗ Red i s t r i bu t i on s o f source code must r e t a i n the above copyr ight
not i ce , t h i s l i s t o f c ond i t i on s and the f o l l ow i ng d i s c l a ime r .

10

∗ Red i s t r i bu t i on s in binary form must reproduce the above
copyr ight not i ce , t h i s l i s t o f c ond i t i on s and the f o l l ow i ng
d i s c l a ime r in the documentation and/or other mat e r i a l s provided
with the d i s t r i b u t i o n .

15

∗ Neither the name o f Claude Heiland −Allen nor the names o f other
c on t r i bu t o r s may be used to endorse or promote products der ived
from th i s so f tware without s p e c i f i c p r i o r wr i t t en permis s ion .

20 THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
”AS IS” AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,

25 SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES ; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY , WHETHER IN CONTRACT, STRICT LIABILITY , OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE

30 OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

15 Setup.hs

import D i s t r i bu t i on . Simple
main = defaultMain

16 src/binembed.hs

import Control .Monad (ap , l i f tM )
import Data . Char ( ord , toUpper , toLower )
import Data . DList ( DList , f romList , t oL i s t )
import Data . L i s t ( i n t e r c a l a t e , i s S u f f i xO f )

5 import Data .Map (Map)
import q u a l i f i e d Data .Map as M
import Data .Maybe ( listToMaybe )
import Data . Monoid (Monoid , mempty , mappend , mconcat )
import System . Di rec to ry ( doesDi rec toryEx i s t , doe sF i l eEx i s t , ge tDi rectoryContents⤦

Ç )

11
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10 import System . Environment ( getArgs )
import System . Fi lePath ((</>) , (<.>) , jo inPath , s p l i tD i r e c t o r i e s , s p l i tEx t en s i on⤦

Ç )

import Paths binembed ( getLibDir )

15 {− f i l e path −}

type Name = Str ing
type Dir = Map Name Node
data Node = F i l e | Dir Dir

20

l i s tR e c : : Fi lePath −> Fi lePath −> IO (Name, Node )
l i s tR e c t f = do

l e t t f = t </> f
i sD i r <− doe sD i r e c to ryEx i s t t f

25 i s F i l e <− doe sF i l eEx i s t t f
case ( i sD i r , i s F i l e ) o f

(True , Fa l se ) −> do
cs <− mapM ( l i s tR e c t f ) =<< f i l t e r ( not . hidden ) ‘ fmap ‘ ⤦

Ç getDirectoryContents t f
r e turn $ ( f , Dir (M. f romList cs ) )

30 ( False , True ) −> do
return $ ( f , F i l e )

where
hidden ( ’ . ’ : ) = True
hidden = False

35

depthFirstPostOrder : : Monad m => ( [Name ] −> m a) −> ( [Name ] −> [ a ] −> m a) −> [⤦
Ç Name ] −> Node −> m a

depthFirstPostOrder f a c t dact path F i l e = f a c t path
depthFirstPostOrder f a c t dact path ( Dir d i r ) =

mapM (\ ( name , node ) −> depthFirstPostOrder f a c t dact ( path ++ [ name ] ) node ) (M⤦
Ç . toAscL i s t d i r ) >>= dact path

40

textMode : : [ S t r ing ] −> St r ing −> Bool
textMode ext s f i l e = any ( ‘ i s Su f f i xO f ‘ f i l e ) ext s

{− code output monoid −}
45

type Code = DList Char
data Output = Output{ oAS , oCH, oCC, oHS1 , oHS2 : : Code }

i n s t ance Monoid Output where
50 mempty = Output mempty mempty mempty mempty mempty

Output as ch cc hs1 hs2 ‘mappend ‘ Output as ’ ch ’ cc ’ hs1 ’ hs2 ’ =
Output ( as ‘mappend ‘ as ’ ) ( ch ‘mappend ‘ ch ’ ) ( cc ‘mappend ‘ cc ’ ) ( hs1 ‘⤦

Ç mappend ‘ hs1 ’ ) ( hs2 ‘mappend ‘ hs2 ’ )

{− code output monad −}
55

data Env = Env{ eCHName, eCCName, eCInclude , eHSName : : Str ing , eAlignment : : ⤦
Ç Int , eTextExts : : [ S t r ing ] }

data CodeGen a = CodeGen{ runCodeGen : : Env −> ( a , Output ) }

i n s t ance Functor CodeGen where
60 fmap = l i f tM

12
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i n s t ance App l i ca t i v e CodeGen where
pure = return
(<∗>) = ap

65

i n s t ance Monad CodeGen where
re turn a = CodeGen $ \ e −> ( a , mempty)
CodeGen a >>= b = CodeGen $ \e −> l e t ( aa , ao ) = a e

(bb , bo ) = runCodeGen (b aa ) e
70 in (bb , ao ‘mappend ‘ bo )

execCodeGen : : Env −> CodeGen ( ) −> Output
execCodeGen e (CodeGen f ) = snd ( f e )

75 t e l l : : Output −> CodeGen ( )
t e l l out = CodeGen $ \ e −> ( ( ) , out )

asks : : (Env −> a ) −> CodeGen a
asks x = CodeGen $ \e −> ( x e , mempty)

80

{− symbol munging −}

symbols : : S t r ing −> St r ing
symbols ( s : s s ) = symbol0 s ++ concatMap symbol s s

85

isSymbol0 , isSymbol : : Char −> Bool
isSymbol0 c = ( ’ a ’ <= c && c <= ’ z ’ ) | | ( ’A’ <= c && c <= ’Z ’ )
isSymbol c = isSymbol0 c | | ( ’ 0 ’ <= c && c <= ’9 ’ )

90 escape , symbol0 , symbol : : Char −> St r ing
escape c = ” u” ++ show ( ord c ) ++ ” ”
symbol0 c | isSymbol0 c = [ c ]

| otherw i s e = escape c
symbol c | isSymbol c = [ c ]

95 | otherw i s e = escape c

{− code genera t i on −}

i n i t i a lEnv : : [ Char ] −> Int −> [ S t r ing ] −> St r ing −> Env
100 i n i t i a lEnv name@(n : ame) al ignment textExts in c lude =

Env
{ eCHName = map toUpper name
, eCCName = name
, eCInclude = inc lude

105 , eHSName = toUpper n : ame
, eAlignment = al ignment
, eTextExts = textExts
}

110 i n i t i a lCod e : : CodeGen ( )
i n i t i a lCod e = do

chName <− asks eCHName
ccName <− asks eCCName
cInc <− asks eCInclude

115 hsName <− asks eHSName
t e l l Output

{ oAS = fromList $ ”/∗” ++ warning ++ ”∗/\n . s e c t i o n . rodata \n”

13
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, oCH = fromList $ ”/∗” ++ warning ++ ”∗/\n\
\#i f n d e f ” ++ chName ++ ” H\n\

120 \#de f i n e ” ++ chName ++ ” H 1\n\
\#inc lude <” ++ cInc ++ ”>\n”

, oCC = fromList $ ”/∗” ++ warning ++ ”∗/\n\
\#inc lude \”” ++ ccName <.> ”h” ++ ”\”\n”

, oHS1 = fromList $ ”{−# LANGUAGE Fore i gnFunct i on In te r f a c e #−}\n\
125 \−−” ++ warning ++ ”\n\

\module ” ++ hsName ++ ”(\n module Data . BinEmbed\n”
, oHS2 = fromList $ ”) where\n\

\ import Fore ign . Ptr ( Ptr ) \n\
\ import Data . ByteStr ing ( ByteStr ing ) \n\

130 \ import Data .Map ( f romList ) \n\
\ import Data . BinEmbed\n”

}
where

warning = ” autogenerated f i l e ; do not ed i t ”
135

f ina lCode : : CodeGen ( )
f ina lCode = do

t e l l Output
{ oAS = fromList $ ””

140 , oCH = fromList $ ”#end i f \n”
, oCC = fromList $ ””
, oHS1 = fromList $ ””
, oHS2 = fromList $ ””
}

145

f i l eCode : : [ S t r ing ] −> CodeGen ( Ei ther ( Str ing , S t r ing ) ( Str ing , S t r ing ) )
f i l eCode path = do

a l i g n <− asks eAlignment
ext s <− asks eTextExts

150 l e t f = jo inPath . t a i l . s p l i t D i r e c t o r i e s . jo inPath $ path
s@( s0 : s s ) = symbols . i n t e r c a l a t e ”/” . s p l i t D i r e c t o r i e s . jo inPath $ ⤦

Ç path
e@( e0 : es ) = s ++ ” end”
z = s ++ ” s i z e ”
fs@ ( f s 0 : f s s ) = s ++ ” f i l e ”

155 hs = toLower s0 : s s
he = toLower e0 : es
h f s = toLower f s 0 : f s s
t ex t = textMode ext s ( l a s t path )

t e l l Output
160 { oAS = fromList . un l i n e s . map concat $

[ [ ” . a l i g n ” , show a l i g n ]
, [ ” . g l oba l ” , s ] , [ s , ” : ” ]
, [ ” . i n cb in ” , show f ]
, i f t ex t then [ ” . byte 0” ] e l s e [ ]

165 , [ ” . g l oba l ” , e ] , [ e , ” : ” ]
, [ ” . g l oba l ” , z ] , [ ” . s e t ” , z , ” , ” , e , ” − ” , s ]
]

, oCH = fromList $ ” extern char const ” ++ s ++ ” [ ] ; \ n\
\ extern void const ” ++ z ++ ”;\n”

170 , oCC = fromList $ ” s t a t i c s t r u c t b inembed f i l e const ” ++ f s ++ ” = {\n\
\ ” ++ s ++ ” , ( i n t p t r t ) &” ++ z ++ ”\n } ;\n”

, oHS1 = fromList $ ” , ” ++ hf s ++ ”\n”
, oHS2 = fromList $ ” f o r e i g n import s t d c a l l \”&” ++ s ++ ”\” ” ++ hs ++ ” ⤦

14
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Ç : : Ptr ( ) \n\
\ f o r e i g n import s t d c a l l \”&” ++ e ++ ”\” ” ++ he ++ ” ⤦

Ç : : Ptr ( ) \n” ++
175 h f s ++ ” : : IO ByteStr ing \n” ++

hf s ++ ” = unBinEmbedFile ” ++ hs ++ ” ” ++ he ++ ”\n”
}

re turn $ Le f t ( l a s t path , f s )

180 dirCode : : Bool −> [ S t r ing ] −> [ E i ther ( Str ing , S t r ing ) ( Str ing , S t r ing ) ] −> ⤦

Ç CodeGen ( Ei ther ( Str ing , S t r ing ) ( Str ing , S t r ing ) )
dirCode extern path contents = do

l e t dc@( dc0 : dcs ) = symbols . i n t e r c a l a t e ”/” . s p l i t D i r e c t o r i e s . jo inPath $ ⤦
Ç path
hdc = toLower dc0 : dcs

t e l l Output
185 { oAS = fromList $ ””

, oCH = fromList $ i f extern then ” extern \ \ s t r u c t ⤦
Ç binembed node const ” ++ dc ++ ” [ ] ; \ n” e l s e ””

, oCC = fromList ( ( i f extern then ”” e l s e ” s t a t i c ”) ++ ” s t r u c t ⤦
Ç binembed node const ” ++ dc ++ ” [ ] = {\n” ) ‘mappend ‘

mconcat ( map (\ ed f −> f romList $ case ed f o f
Le f t ( f , f s ) −> ” { ” ++ show f ++ ” , b inembed f i l e ,⤦

Ç { . f i l e = &” ++ f s ++ ” } } ,\n”
190 Right (d , ds ) −> ” { ” ++ show d ++ ” , binembed dir , ⤦

Ç { . d i r = ” ++ ds ++ ” } } ,\n”
) contents )

‘mappend ‘ f romList ” { 0 , binembed none , { . none = 0 } }\n } ;\n”
, oHS1 = fromList $ i f extern then ” , ” ++ hdc ++ ”\n” e l s e ””
, oHS2 = fromList ( hdc ++ ” : : Node ( IO ByteStr ing ) \n” ++ hdc ++ ” = Dir . ⤦

Ç f romList . t a i l $\n [ undef ined \n” ) ‘mappend ‘
195 mconcat ( map (\ ed f −> f romList $ case ed f o f

Le f t ( f , h : f s ) −> ” , (” ++ show f ++ ” , F i l e ” ++ (⤦
Ç toLower h : f s ) ++ ”) \n”

Right (d , h : ds ) −> ” , (” ++ show d ++ ” , ” ++ (⤦
Ç toLower h : ds ) ++ ”) \n”

) contents )
‘mappend ‘ f romList ” ]\n”

200 }
re turn $ Right ( l a s t path , dc )

{− main program −}

205 main : : IO ( )
main = do

args <− getArgs
main ’ args

210 data Args = Args{ outputS , outputH , outputC , outputHS , i n f i l e : : [ F i lePath ] }

i n s t ance Monoid Args where
mempty = Args mempty mempty mempty mempty mempty
Args a b c d e ‘mappend ‘ Args x y z u v = Args ( a ‘ mappend ‘ x ) (b ‘ mappend ‘ y ) ( c ‘⤦

Ç mappend ‘ z ) (d ‘ mappend ‘ u) ( e ‘ mappend ‘ v )
215

toArg : : S t r ing −> Args
toArg ( ’ − ’ : ’ − ’ : ’ o ’ : ’ u ’ : ’ t ’ : ’ p ’ : ’ u ’ : ’ t ’ : ’ − ’ : ’ s ’ : ’= ’ : xs ) = mempty{ outputS =⤦

Ç [ xs ] }

15
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toArg ( ’ − ’ : ’ − ’ : ’ o ’ : ’ u ’ : ’ t ’ : ’ p ’ : ’ u ’ : ’ t ’ : ’ − ’ : ’ h ’ : ’= ’ : xs ) = mempty{ outputH =⤦
Ç [ xs ] }

toArg ( ’ − ’ : ’ − ’ : ’ o ’ : ’ u ’ : ’ t ’ : ’ p ’ : ’ u ’ : ’ t ’ : ’ − ’ : ’ c ’ : ’= ’ : xs ) = mempty{ outputC =⤦
Ç [ xs ] }

220 toArg ( ’ − ’ : ’ − ’ : ’ o ’ : ’ u ’ : ’ t ’ : ’ p ’ : ’ u ’ : ’ t ’ : ’ − ’ : ’ h ’ : ’ s ’ : ’= ’ : xs ) = mempty{ outputHS =⤦
Ç [ xs ] }

toArg a@( ’ − ’ : ) = e r r o r $ ”binembed : bad argument : ” ++ a
toArg xs = mempty{ i n f i l e = [ xs ] }

main ’ : : [ S t r ing ] −> IO ( )
225 main ’ args = do

l e t args ’ = mconcat . map toArg $ args
i n f i l e ’ = listToMaybe . r e v e r s e . i n f i l e $ args ’
outs = listToMaybe . r e v e r s e . outputS $ args ’
outh = listToMaybe . r e v e r s e . outputH $ args ’

230 outc = listToMaybe . r e v e r s e . outputC $ args ’
ouths = listToMaybe . r e v e r s e . outputHS $ args ’
Just i n f i l e ’ ’ = i n f i l e ’
d i r s = s p l i t D i r e c t o r i e s i n f i l e ’ ’
top = i n i t d i r s

235 name = l a s t d i r s
( stem , ex t ) = sp l i tEx t en s i on name
textExts = [ ]

l i bD i r <− getLibDir
l e t i n c lude = l i bD i r </> ” inc lude ” </> ”binembed . h”

240 i n s <− mapM ( l i s tR e c ( jo inPath top ) ) =<< l i n e s ‘ fmap ‘ r e adF i l e i n f i l e ’ ’
l e t out = execCodeGen ( i n i t i a lEnv stem 64 textExts in c lude ) $ do

i n i t i a lCod e
tops <− mapM (\ ( name ’ , node ) −> depthFirstPostOrder f i l eCode (⤦

Ç dirCode Fal se ) [ stem , name ’ ] node ) i n s
<− dirCode True [ stem ] tops

245 f ina lCode
case outs o f

Just outs ’ −> wr i t eF i l e outs ’ ( t oL i s t $ oAS out )
Nothing −> re turn ( )

case ouths o f
250 Just ouths ’ −> wr i t eF i l e ouths ’ ( t oL i s t $ oHS1 out ‘mappend ‘ oHS2 out )

Nothing −> re turn ( )
case outc o f

Just outc ’ −> wr i t eF i l e outc ’ ( t oL i s t $ oCC out )
Nothing −> re turn ( )

255 case outh o f
Just outh ’ −> wr i t eF i l e outh ’ ( t oL i s t $ oCH out )
Nothing −> re turn ( )
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