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1 Codec/PNM.hs

{− |
Module : Codec .PNM
Copyright : ( c ) Claude Heiland −Allen 2012
L icense : BSD3

5

Maintainer : claude@mathr . co . uk
S t a b i l i t y : p r o v i s i o n a l
Po r t a b i l i t y : po r tab l e

10 PNM image format header par s ing and pre t ty p r i n t i n g .

PNM i s PBM + PGM + PPM, a fami ly o f lowest common denominator image f i l e formats⤦
Ç .

Re f e rences : <http :// netpbm . s ou r c e f o r g e . net /doc/pnm. html>.
15

−}
module Codec .PNM

( PNM( . . ) , pnmRasterBytes , pnmPretty , Parse ( . . ) , pnmParse
, pnms , unpnms , onPNMs, onPNMs’

20 ) where

import Prelude h id ing ((++) , (∗∗ ) , concat , s p l i tA t )
import q u a l i f i e d Prelude as P

25 import Data . ByteStr ing . Lazy ( ByteStr ing , uncons , empty , concat , s p l i tA t )
import Data . Int ( Int64 )
import Codec .PNM. Parse

−− | PNM image headers .
30 data PNM

= PBM{ pnmPlain : : Bool , pnmWidth , pnmHeight : : I n t eg e r }
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| PGM{ pnmPlain : : Bool , pnmWidth , pnmHeight , pnmMaxVal : : I n t eg e r }
| PPM{ pnmPlain : : Bool , pnmWidth , pnmHeight , pnmMaxVal : : I n t eg e r }
de r i v i ng (Eq , Ord , Show)

35

−− | Compute the r a s t e r s i z e in bytes f o r binary PNM images .
pnmRasterBytes : : PNM −> Maybe In t eg e r
pnmRasterBytes pnm

| pnmPlain pnm = Nothing
40 | otherwi s e = Just $ case pnm of

PBM w h −> ( (w + 7) ‘ div ‘ 8) ∗ h
PGM w h m

| m < 256 −> w ∗ h
| otherwi s e −> 2 ∗ w ∗ h

45 PPM w h m
| m < 256 −> 3 ∗ w ∗ h
| otherwi s e −> 6 ∗ w ∗ h

−− | Pretty −pr in t a PNM image header without any comments .
50 pnmPretty : : PNM −> ByteStr ing

pnmPretty (PBM True w h ) = s t r $ ”P1\n” ∗∗ show w ∗∗ ” ” ∗∗ show h ∗∗ ”\n”
pnmPretty (PBM False w h ) = s t r $ ”P4\n” ∗∗ show w ∗∗ ” ” ∗∗ show h ∗∗ ”\n”
pnmPretty (PGM True w h m) = s t r $ ”P2\n” ∗∗ show w ∗∗ ” ” ∗∗ show h ∗∗ ”\n” ∗∗⤦

Ç show m ∗∗ ”\n”
pnmPretty (PGM False w h m) = s t r $ ”P5\n” ∗∗ show w ∗∗ ” ” ∗∗ show h ∗∗ ”\n” ∗∗⤦

Ç show m ∗∗ ”\n”
55 pnmPretty (PPM True w h m) = s t r $ ”P3\n” ∗∗ show w ∗∗ ” ” ∗∗ show h ∗∗ ”\n” ∗∗⤦

Ç show m ∗∗ ”\n”
pnmPretty (PPM False w h m) = s t r $ ”P6\n” ∗∗ show w ∗∗ ” ” ∗∗ show h ∗∗ ”\n” ∗∗⤦

Ç show m ∗∗ ”\n”

(∗∗ ) : : S t r ing −> St r ing −> St r ing
(∗∗ ) = (P.++)

60

−− | Parse a PNM image header .
pnmParse : : ByteStr ing −> Parse PNM
pnmParse s = case uncons s o f

Nothing −> Empty
65 Just (p , ps )

| p == 80{−P−} −> case uncons ps o f
Just (d , )

| d == d1 −> p1 s
| d == d2 −> p2 s

70 | d == d3 −> p3 s
| d == d4 −> p4 s
| d == d5 −> p5 s
| d == d6 −> p6 s
−> Wrong s

75 −> Wrong s

p1 , p2 , p3 , p4 , p5 , p6 : : ByteStr ing −> Parse PNM

(p1 , p4 ) = (pbm ”P1” (PBM True ) , pbm ”P4” (PBM False ) )
80 where

pbm magic c to r s0 = case s t r i n g ( s t r magic ) s0 o f
Empty −> Empty
Parse ( ) ps s1 −> case number s1 o f

Parse w ws s2 −> case number s2 o f

3
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85 Parse h hs s3 −> case oneSpace s3 o f
Parse ( ) s s s4 −> Parse ( c to r w h) ( ps ++ ws ++ hs ++ ss ) s4
−> Wrong s0

−> Wrong s0
−> Wrong s0

90 −> Wrong s0

(p2 , p3 , p5 , p6 ) = (ppm ”P2” (PGM True ) , ppm ”P3” (PPM True ) , ppm ”P5” (PGM ⤦

Ç False ) , ppm ”P6” (PPM False ) )
where

ppm magic c to r s0 = case s t r i n g ( s t r magic ) s0 o f
95 Empty −> Empty

Parse ( ) ps s1 −> case number s1 o f
Parse w ws s2 −> case number s2 o f

Parse h hs s3 −> case number s3 o f
Parse m ms s4 | m < 65536 −> case oneSpace s4 o f

100 Parse ( ) s s s5 −> Parse ( c to r w h m) ( ps ++ ws ++ hs ++ ms ++ ss ) ⤦
Ç s5

−> Wrong s0
−> Wrong s0

−> Wrong s0
−> Wrong s0

105 −> Wrong s0

−− | Parse a sequence o f b inary PNM images .
−−

−− Malformed input ( i n c l ud ing huge r a s t e r s i z e s or p l a i n images )
110 −− i s t r ea t ed as end−of −image−stream .

−−

pnms : : ByteStr ing −> [ (PNM, ByteStr ing ) ]
pnms s = case pnmParse s o f

Parse pnm r e s t
115 | Nothing < bytes && bytes <= Just ( t o In t e g e r (maxBound : : Int64 ) ) −>

(pnm, r a s t e r ) : pnms next
where

˜( ra s t e r , next ) = sp l i tA t ( f romInteger bytes ’ ) r e s t
bytes@ (˜( Just bytes ’ ) ) = pnmRasterBytes pnm

120 −> [ ] −− FIXME what to do about huge r a s t e r s or malformed input ?

−− | Pretty −pr in t a sequence o f b inary PNM images .
−−

−− The precond i t i on that the r a s t e r i s o f the c o r r e c t l ength i s not
125 −− checked , so malformed output i s p o s s i b l e .

−−

unpnms : : [ (PNM, ByteStr ing ) ] −> ByteStr ing
unpnms = concat . map (\ ˜(pnm, r a s t e r ) −> pnmPretty pnm ++ ra s t e r )

130 −− | Process a sequence o f b inary PNM images .
−−

−− Malformed input ( i n c l ud ing huge r a s t e r s i z e s or p l a i n images )
−− i s t r ea t ed as end−of −image−stream .
−−

135 −− The precond i t i on that the r a s t e r i s o f the c o r r e c t l ength i s not
−− checked , so malformed output i s p o s s i b l e .
−−

−− Header comments are not prese rved .
−−
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140 onPNMs : : (PNM −> ByteStr ing −> (PNM, ByteStr ing ) ) −> ByteStr ing −> ByteStr ing
onPNMs f = unpnms . map (\ ˜(pnm, r a s t e r ) −> f pnm r a s t e r ) . pnms

−− | Process a sequence o f b inary PNM images .
−−

145 −− Malformed input ( i n c l ud ing huge r a s t e r s i z e s or p l a i n images )
−− i s t r ea t ed as end−of −image−stream .
−−

−− The precond i t i on that the r a s t e r i s o f the c o r r e c t l ength i s not
−− checked , so malformed output i s p o s s i b l e .

150 −−

−− Header comments are prese rved . Assuming wel l −formed input :
−−

−− > onPNMs’ (\ r −> r ) = id
−−

155 onPNMs’ : : (PNM −> ByteStr ing −> ByteStr ing ) −> ByteStr ing −> ByteStr ing
onPNMs’ f s = case pnmParse s o f

Parse pnm header r e s t
| Nothing < bytes && bytes <= Just ( t o In t e g e r (maxBound : : Int64 ) ) −>

header ++ ras t e r ’ ++ onPNMs’ f next
160 where

ra s t e r ’ = f pnm r a s t e r
˜( r a s t e r , next ) = sp l i tA t ( f romInteger bytes ’ ) r e s t
bytes@ (˜( Just bytes ’ ) ) = pnmRasterBytes pnm

−> empty −− FIXME what to do about huge r a s t e r s or malformed input ?

2 Codec/PNM/Parse.hs

{− |
Module : Codec .PNM. Parse
Copyright : ( c ) Claude Heiland −Allen 2012
L icense : BSD3

5

Maintainer : claude@mathr . co . uk
S t a b i l i t y : p r o v i s i o n a l
Po r t a b i l i t y : po r tab l e

10 Lower− l e v e l f un c t i on s f o r par s ing PNM image format headers . Most u s e r s
shouldn ’ t need to import t h i s module d i r e c t l y .

−}
module Codec .PNM. Parse where

15

import Prelude h id ing ((++) , dropWhile )
import Data . ByteStr ing . Lazy ( ByteStr ing , append , empty , s i ng l e t on , uncons , pack ,⤦

Ç unpack )
import Data .Word (Word8)
import Data . Char ( chr , ord )

20

−− | The r e s u l t o f par s ing .
data Parse p

= Wrong
{ parseMalformed : : ByteStr ing

25 }
| Empty
| Parse

{ parseResu l t : : p

5



pnm Codec/PNM/Parse.hs

, parseRawResult : : ByteStr ing
30 , parseRemainder : : ByteStr ing

}
de r i v i ng (Eq , Ord , Show)

−− | The next cha rac t e r .
35 rawChar : : ByteStr ing −> Parse Word8

rawChar s = case uncons s o f
Nothing −> Empty
Just ( c , c s ) −> Parse c ( s i n g l e t on c ) cs

40 −− | The next non−comment charac t e r . Comments can occur in the middle
−− o f what might be cons ide r ed tokens .
char : : ByteStr ing −> Parse Word8
char s = case uncons s o f

Nothing −> Empty
45 Just ( c , c s )

−− handle comments : ”# . . . EOL” can occur anywhere , i n c l ud ing mid−token .
| isStartComment c −> case dropWhile ( not . isEndComment ) rawChar s o f

Wrong −> Wrong s
Empty −> Wrong s

50 Parse ( ) ds es −> case uncons es o f
Nothing −> Wrong s
Just ( f , f s )

| isEndComment f −> case char f s o f
Wrong −> Wrong s

55 Empty −> Wrong s
Parse g gs hs −> Parse g ( ds ++ s i n g l e t on f ++ gs ) hs

| otherwi s e −> Wrong s −− should never happen
| otherwi s e −> Parse c ( s i n g l e t on c ) cs

60 −− | Drop input whi l e a p r ed i c a t e ho lds .
dropWhile : : (Word8 −> Bool ) −> ( ByteStr ing −> Parse Word8) −> ByteStr ing −> ⤦

Ç Parse ( )
dropWhile p get s = case get s o f

Wrong −> Wrong s
Empty −> Empty

65 Parse c cs ds
| p c −> case dropWhile p get ds o f

Wrong −> Wrong s
Empty −> Parse ( ) cs ds
Parse ( ) es f s −> Parse ( ) ( cs ++ es ) f s

70 | otherwi s e −> Parse ( ) empty s

−− | Take input un t i l a p r ed i c a t e ho lds .
takeUnt i l : : (Word8 −> Bool ) −> ( ByteStr ing −> Parse Word8) −> ByteStr ing −> ⤦

Ç Parse ByteStr ing
takeUnt i l p get s = case get s o f

75 Wrong −> Wrong s
Empty −> Empty
Parse c cs ds

| p c −> Parse empty empty s
| otherwi s e −> case takeUnt i l p get ds o f

80 Wrong −> Wrong s
Empty −> Parse ( s i n g l e t on c ) cs ds
Parse e es f s −> Parse ( s i n g l e t on c ++ e ) ( cs ++ es ) f s

6
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−− | Parse a token .
85 token : : ByteStr ing −> Parse ByteStr ing

token s = case dropWhile i sSpace char s o f
Wrong −> Wrong s
Empty −> Empty
Parse ( ) cs ds −> case takeUnt i l i sSpace char ds o f

90 Wrong −> Wrong s
Empty −> Wrong s
Parse t t s r s −> Parse t ( cs ++ ts ) r s

−− | Parse a f i x ed s t r i n g .
95 s t r i n g : : ByteStr ing −> ByteStr ing −> Parse ( )

s t r i n g match s = case token s o f
Empty −> Empty
Parse t t s r s | t == match −> Parse ( ) t s r s
−> Wrong s

100

−− | Parse a p o s i t i v e decimal number .
number : : ByteStr ing −> Parse In t eg e r
number s = case token s o f

Parse t t s r s −> case decimal t o f
105 Just n −> Parse n t s r s

−> Wrong s
−> Wrong s

−− | Number conver s i on .
110 decimal : : ByteStr ing −> Maybe In t eg e r

decimal s = case unpack s o f
ts@ ( t : )

| a l l i sD i g i t t s && t /= d0 −> case reads (map ( chr . fromEnum) t s ) o f
[ ( n , ””) ] −> Just n

115 −> Nothing −− should never happen?
−> Nothing

−− | Parse a s i n g l e space .
oneSpace : : ByteStr ing −> Parse ( )

120 oneSpace s = case char s o f
Parse c cs r s | i sSpace c −> Parse ( ) cs r s
−> Wrong s

−− | Convert from a s t r i n g . Crashes hard on non−ASCII input .
125 s t r : : S t r ing −> ByteStr ing

s t r = pack . map (toEnum . ord ) −− toEnum cra she s on out o f bounds

−− | Character c l a s s e s .
i sSpace , i sD i g i t , isStartComment , isEndComment : : Word8 −> Bool

130 i sSpace c = c ‘ elem ‘ [ ht , l f , vt , f f , cr , space ]
i sD i g i t c = c ‘ elem ‘ [ d0 , d1 , d2 , d3 , d4 , d5 , d6 , d7 , d8 , d9 ]
isStartComment c = c == hash
isEndComment c = c == l f | | c == cr

135 −− | White space cha ra c t e r s .
ht , l f , vt , f f , cr , space : : Word8
ht = 9
l f = 10
vt = 11

140 f f = 12

7
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cr = 13
space = 32

−− | Comment s t a r t cha rac t e r .
145 hash : : Word8

hash = 35

−− | Decimal d i g i t cha ra c t e r s .
d0 , d1 , d2 , d3 , d4 , d5 , d6 , d7 , d8 , d9 : : Word8

150 d0 = 48
d1 = 49
d2 = 50
d3 = 51
d4 = 52

155 d5 = 53
d6 = 54
d7 = 55
d8 = 56
d9 = 57

160

−− | Al ia s f o r ’ append ’ .
(++) : : ByteStr ing −> ByteStr ing −> ByteStr ing
(++) = append

3 .gitignore

d i s t

4 LICENSE

Copyright ( c ) 2012 , 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

8
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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.

5 pnm.cabal

name : pnm
ve r s i on : 0 . 1 . 0 . 0
synops i s : PNM image format header par s ing and pre t ty p r i n t i n g
d e s c r i p t i o n :

5 PNM image format header par s ing and pre t ty p r i n t i n g . PNM i s PBM + PGM + PPM,
a fami ly o f lowest common denominator image f i l e formats . This l i b r a r y makes
no attempt to i n t e r p r e t r a s t e r data , i n s t ead prov id ing a lazy ByteStr ing .

l i c e n s e : BSD3
10 l i c e n s e − f i l e : LICENSE

author : Claude Heiland −Allen
mainta iner : claude@mathr . co . uk
category : Graphics
bui ld −type : Simple

15 cabal −ve r s i on : >=1.8

l i b r a r y
exposed−modules : Codec .PNM, Codec .PNM. Parse
bui ld −depends : base < 5 , by t e s t r i n g

20

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/pnm. g i t

25 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/pnm. g i t
tag : v0 . 1 . 0 . 0

6 pnminfo.hs

import Codec .PNM (pnms)
import Codec .PNM. Parse ( s t r )
import q u a l i f i e d Data . ByteStr ing . Lazy as BS
main = BS . i n t e r a c t (BS . concat . map ( s t r . (++”\n”) . show . f s t ) . pnms)

7 pnmstrip.hs

import Codec .PNM (onPNMs)
import q u a l i f i e d Data . ByteStr ing . Lazy as BS
main = BS . i n t e r a c t (onPNMs ( curry id ) )

8 Setup.hs

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