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1 acinclude.m4

##### http :// autoconf −arch ive . cryp . to / a c c b i g e nd i a n c r o s s . html
#
# SYNOPSIS
#

5 # AC C BIGENDIAN CROSS
#
# DESCRIPTION
#
# Check end ianes s even when c ro s s comp i l i ng ( p a r t i a l l y based on the

10 # o r i g i n a l AC C BIGENDIAN) .
#
# The implementation w i l l c r e a t e a binary , but in s t ead o f running the
# binary i t w i l l be grep ’ ed f o r some symbols that d i f f e r f o r
# d i f f e r e n t end ianes s o f the binary .

15 #
# NOTE: The upcoming autoconf 2 .53 does in c lude the idea o f t h i s
# macro , what makes i t supe r f l uou s by then .
#
# LAST MODIFICATION

20 #
# 2006−10−13
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#
# COPYLEFT
#

25 # Copyright ( c ) 2006 Guido U. Draheim <guidod@gmx . de>
#
# This program i s f r e e so f tware ; you can r e d i s t r i b u t e i t and/ or
# modify i t under the terms o f the GNU General Publ ic L i cense as
# publ i shed by the Free Software Foundation ; e i t h e r v e r s i on 2 o f the

30 # License , or ( at your opt ion ) any l a t e r v e r s i on .
#
# This program i s d i s t r i b u t e d in the hope that i t w i l l be use fu l , but
# WITHOUT ANY WARRANTY; without even the impl i ed warranty o f
# MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the GNU

35 # General Publ ic L i cense f o r more d e t a i l s .
#
# You should have r e c e i v ed a copy o f the GNU General Publ ic L i cense
# along with t h i s program ; i f not , wr i t e to the Free Software
# Foundation , Inc . , 59 Temple Place − Su i t e 330 , Boston , MA

40 # 02111−1307 , USA.
#
# As a s p e c i a l except ion , the r e s p e c t i v e Autoconf Macro ’ s copyr ight
# owner g i v e s un l imited permis s ion to copy , d i s t r i b u t e and modify the
# con f i gu r e s c r i p t s that are the output o f Autoconf when p ro c e s s i ng

45 # the Macro . You need not f o l l ow the terms o f the GNU General Publ ic
# License when us ing or d i s t r i b u t i n g such s c r i p t s , even though
# por t i on s o f the t ext o f the Macro appear in them . The GNU General
# Publ ic L i cense (GPL) does govern a l l other use o f the mate r i a l that
# con s t i t u t e s the Autoconf Macro .

50 #
# This s p e c i a l except ion to the GPL app l i e s to v e r s i on s o f the
# Autoconf Macro r e l e a s e d by the Autoconf Macro Archive . When you
# make and d i s t r i b u t e a modi f i ed ve r s i on o f the Autoconf Macro , you
# may extend t h i s s p e c i a l except ion to the GPL to apply to your

55 # modi f i ed ve r s i on as we l l .

AC DEFUN( [AC C BIGENDIAN CROSS ] ,
[AC CACHE CHECK(whether byte o rde r ing i s bigendian , ac cv c b ig end ian ,
[ a c cv c b i g end i an=unknown

60 # See i f sys /param . h d e f i n e s the BYTEORDER macro .
AC TRY COMPILE([# inc lude <sys / types . h>
#inc lude <sys /param . h> ] , [
#i f !BYTEORDER | | !BIG ENDIAN | | ! LITTLE ENDIAN
bogus endian macros

65 #end i f ] , [# I t does ; now see whether i t de f ined to BIG ENDIAN or not .
AC TRY COMPILE([# inc lude <sys / types . h>
#inc lude <sys /param . h> ] , [
#i f BYTEORDER != BIG ENDIAN
not big endian

70 #end i f ] , a c cv c b i g end i an=yes , a c cv c b i g end i an=no ) ] )
i f t e s t $ac cv c b i g end i an = unknown ; then
AC TRY RUN( [ main ( ) {

/∗ Are we l i t t l e or b ig endian ? From Harbison&S t e e l e . ∗/
union

75 {
long l ;
char c [ s i z e o f ( long ) ] ;

} u ;
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u . l = 1 ;
80 e x i t (u . c [ s i z e o f ( long ) − 1 ] == 1) ;

} ] , a c cv c b i g end i an=no , a c cv c b i g end i an=yes ,
[ echo $ac n ” cros s −compi l ing . . . ” 2>&AC FD MSG ] )
f i ] )
i f t e s t $ac cv c b i g end i an = unknown ; then

85 ACMSG CHECKING( to probe f o r byte o rde r ing )
[
cat >c on f t e s t . c <<EOF
shor t asci i mm [ ] = { 0x4249 , 0x4765 , 0x6E44 , 0x6961 , 0x6E53 , 0x7953 , 0 } ;
shor t a s c i i i i [ ] = { 0x694C , 0x5454 , 0x656C , 0x6E45 , 0x6944 , 0x6E61 , 0 } ;

90 void a s c i i ( ) { char ∗ s = ( char ∗) asci i mm ; s = ( char ∗) a s c i i i i ; }
shor t e b c d i c i i [ ] = { 0x89D3 , 0xE3E3 , 0x8593 , 0x95C5 , 0x89C4 , 0x9581 , 0 } ;
shor t ebcdic mm [ ] = { 0xC2C9 , 0xC785 , 0x95C4 , 0x8981 , 0x95E2 , 0xA8E2 , 0 } ;
void ebcd i c ( ) { char ∗ s = ( char ∗) ebcdic mm ; s = ( char ∗) e b c d i c i i ; }
i n t main ( ) { a s c i i ( ) ; eb cd i c ( ) ; r e turn 0 ; }

95 EOF
] i f t e s t − f c o n f t e s t . c ; then

i f ${CC−cc } −c c on f t e s t . c −o c on f t e s t . o && t e s t − f c o n f t e s t . o ; then
i f t e s t ‘ grep − l BIGenDianSyS c on f t e s t . o ‘ ; then

echo $ac n ’ b ig endian probe OK, ’ 1>&AC FD MSG
100 ac cv c b i g end i an=yes

f i
i f t e s t ‘ grep − l LiTTleEnDian c on f t e s t . o ‘ ; then

echo $ac n ’ l i t t l e endian probe OK, ’ 1>&AC FD MSG
i f t e s t $ac cv c b i g end i an = yes ; then

105 ac cv c b i g end i an=unknown ;
e l s e
a c cv c b i g end i an=no

f i
f i

110 echo $ac n ’ gue s s ing bigendian . . . ’ >&AC FD MSG
f i

f i
AC MSG RESULT( $ac cv c b i g end i an )
f i

115 i f t e s t $ac cv c b i g end i an = yes ; then
AC DEFINE(WORDS BIGENDIAN, 1 , [ whether byteorder i s b igendian ] )
BYTEORDER=4321

e l s e
BYTEORDER=1234

120 f i
AC DEFINE UNQUOTED(BYTEORDER, $BYTEORDER, [1234 = LIL ENDIAN , 4321 = BIGENDIAN] )
i f t e s t $ac cv c b i g end i an = unknown ; then
ACMSG ERROR(unknown end ianes s − sorry , p l e a s e pre− s e t a c cv c b i g end i an )

f i
125 ] )

2 AUTHORS

Claude Heiland −Allen <claude@mathr . co . uk>
Paul Drain

3 buildtorrent.1

.TH BUILDTORRENT ”1” ”Apr i l 2010” ”0 .9˜ g i t ” ”User Commands”

.SH NAME
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bu i l d t o r r e n t \− a t o r r en t f i l e c r e a t i on program .
.SH SYNOPSIS

5 .B bu i l d t o r r en t
[\ fIOPTIONS\ fR ] \ f I \−a announceurl input output\ fR
.RS 0
.B bu i l d t o r r en t
[\ fIOPTIONS\ fR ] \ f I \−a announceurl \− f f i l e l i s t \−n name output\ fR

10 .RE
.SH DESCRIPTION
.B bu i l d t o r r en t
i s a t o r r en t f i l e c r e a t i on program .
Given an announce u r l and an input f i l e or d i r e c to ry ,

15 .B bu i l d t o r r en t
gene ra t e s an output
. I . t o r r en t
f i l e that can be used by to r r en t c l i e n t s .
.SH OPTIONS

20 .TP
. BI \−a\ announce ,\ \−\−announce= ur l
Announce URL ( requ i r ed ) .
.TP
. BI \− f \ f i l e l i s t ,\ \−\− f i l e l i s t= f i l e l i s t

25 A text f i l e ( or
. I −
f o r standard input ) conta in ing a l i s t o f f i l e s to add to the output
t o r r en t f i l e , t oge the r with the path to use i n s i d e the t o r r en t . One
f i l e i s g iven per l i n e , use

30 . I /
as path separa to r f o r the t o r r en t path , use
. I |
to s epara t e the f i l e s y s t em path from the t o r r en t path . Backslash
. I \e

35 can be used to escape newl ines and
. I |
cha ra c t e r s i n s i d e names . For example :
.P
.RS

40 . n f
. I /data/ f i l e s / l i nux . i s o | bin / l i nux . i s o
. I /data/ f i l e s / l i nux . txt | doc/ l i nux . txt
. f i
.RE

45 .P
.RS
Using t h i s opt ion r e qu i r e s that the
. I \−\−name
opt ion be used .

50 .RE
.TP
. BI \−n\ name ,\ \−\−name= name
Spec i f y the name f o r the t o r r en t . Usage o f t h i s opt ion i s r equ i r ed when the
. I \−\− f i l e l i s t

55 opt ion i s used , in which case i t s p e c i f i e s the name o f the t o r r en t d i r e c t o r y .
Usage without a f i l e l i s t o v e r r i d e s the name o f the d i r e c t o r y or f i l e g iven
on the command l i n e .
.TP
. BI \−A\ announces ,\ \−\− announce l i s t= announces
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60 Addi t iona l announce URL l i s t . Use
. I ,
to s epara t e outer l e v e l l i s t s , and
. I |
to s epara t e inner l e v e l i tems ; f o r example :

65 .P
.RS
. I a , b1 | b2 , c
.RE
.TP

70 . BI \−w\ webseeds ,\ \−\−webseeds= webseeds
Addi t iona l WebSeed URL l i s t . Use
. I ,
to s epara t e items ; f o r example :
.P

75 .RS
. I a , b , c
.RE
.TP
. BI \− l \ l ength ,\ \−\− p i e c e l eng th= length

80 Piece l ength in bytes ( d e f au l t 262144) .
.TP
. BI \−L\ l ength ,\ \−\− p i e c e s i z e= s i z e
Use 2ˆ s i z e as p i e c e l ength ( d e f au l t 18) ( ov e r r i d e s
. I \− l

85 ) .
.TP
. BI \−c\ comment ,\ \−\−comment= comment
User comment ( omitted by de f au l t ) .
.TP

90 . BI \−p\ pr i va t e ,\ \−\− pr i va t e= pr i va t e
Pr ivate f l a g ( e i t h e r 0 or 1) .
.TP
.B \−D, \−\−nodate
Omit the

95 . I c r e a t i on date
f i e l d .
.TP
.B \−C, \−\−nocreato r
Omit the

100 . I c r ea ted by
f i e l d .
.TP
.B \−m, \−\−md5sum
Add an

105 . I md5sum
f i e l d f o r each f i l e .
.TP
. BI \− s \ s o r t o rd e r ,\ \−\− s o r t= so r t o rd e r
Filename s o r t i n g method ( only when in f i l e s y s t em d i r e c t o r y

110 mode) : any one o f Unsorted , Alpha , Vers ion (when av a i l a b l e ) .
.TP
.B \−q , \−\− qu i e t
Quiet opera t i on with reduced output .
.TP

115 .B \−v , \−\−verbose
Verbose opera t i on with in c r ea s ed output (may be used mul t ip l e t imes

6
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f o r more ve rbo s i t y ) .
.TP
.B \−V, \−\− ve r s i on

120 Show the ve r s i on s t r i n g .
.TP
.B \−h , \−\−help
Show a help s c r e en with b r i e f usage in fo rmat ion .
.SH NOTES

125 The
. I \− s
and
. I \−S
opt ions have been removed ; use

130 . I \−v
and
. I \−vv
in s t ead .
.SH AUTHORS

135 Claude Heiland −Allen ( claude@mathr . co . uk )
.SH SEE ALSO
.BR c r e a t e t o r r e n t (1 ) ,
.BR mktorrent (1 )
.RS 0

140 http :// wik i . theory . org / B i tTo r r en tSp e c i f i c a t i on
.RS 0
http :// b i t t o r r e n t . org /beps/bep\ 0012 . html
.RS 0
http ://www. g e t r i g h t . com/ s e ed t o r r en t . html

4 buildtorrent.c

/∗
bu i l d t o r r e n t −− t o r r en t f i l e c r e a t i on program
Copyright (C) 2007 ,2008 ,2009 ,2010 Claude Heiland −Allen

5

This program i s f r e e so f tware ; you can r e d i s t r i b u t e i t and/ or
modify i t under the terms o f the GNU General Publ ic L i cense
as pub l i shed by the Free Software Foundation ; e i t h e r v e r s i on 2
o f the License , or ( at your opt ion ) any l a t e r v e r s i on .

10

This program i s d i s t r i b u t e d in the hope that i t w i l l be use fu l ,
but WITHOUT ANY WARRANTY; without even the impl i ed warranty o f
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the
GNU General Publ ic L i cense f o r more d e t a i l s .

15

You should have r e c e i v ed a copy o f the GNU General Publ ic L i cense
along with t h i s program ; i f not , wr i t e to the Free Software
Foundation , Inc . , 51 Frankl in Street , F i f th Floor , Boston , MA 02110−1301 , USA.
∗/

20

/∗ GNU source , f o r v e r s i o n s o r t f o r s cand i r ∗/
#de f i n e GNU SOURCE

#inc lude ” c on f i g . h”
25

#inc lude <a s s e r t . h>

7
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#inc lude <ctype . h>
#inc lude <getopt . h>
#inc lude <s t d i o . h>

30 #inc lude <s t d l i b . h>
#inc lude <s t r i n g . h>
#inc lude <sys / s t a t . h>
#inc lude <i n t t ype s . h>
#inc lude <d i r en t . h>

35 #inc lude <time . h>
/∗ f o r c o r r e c t behaviour ensure t h i s i s the POSIX and not the GNU basename :

”With g l i b c , one ge t s the POSIX ve r s i on o f basename ( ) when <l i b g en . h> i s
inc luded , and the GNU ver s i on otherwi se . ” ∗/

#inc lude <l i b g en . h>
40

#inc lude ” sha1 . h”
#inc lude ”md5 . h”

45 /∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗
program ve r s i on s t r i n g
∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗/
#de f i n e b t v e r s i on ”0 .9˜ g i t ”
const char ∗ v e r s i o n = bt v e r s i on ;

50

/∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗
t o r r en t data s t r u c tu r e d e c l a r a t i o n s
∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗/

55 /∗ s t r u c tu r e f o r t o r r en t f i l e data ∗/
s t r u c t b t data ;
typede f s t r u c t b t data ∗ bt data ;

/∗ e r r o r f l a g s ∗/
60 enum b t e r r o r {

BT ERRORNONE = 0 ,
BT ERROR IO,
BTERROROVERFLOW,
BT ERROR PARSE

65 } ;
typede f enum b t e r r o r b t e r r o r ;

/∗ attempt to support l a r g e f i l e s ∗/
typede f i n t 6 4 t i n t e g e r ;

70

/∗ c on s t ru c t o r s ∗/
bt data b t s t r i n g ( const unsigned i n t length , const char ∗data ) ;
bt data b t i n t e g e r ( const i n t e g e r number ) ;
bt data b t l i s t ( void ) ;

75 bt data b t d i c t i o na r y ( void ) ;

/∗ append to a l i s t ∗/
void b t l i s t a pp end ( bt data l i s t , const bt data data ) ;

80 /∗ i n s e r t i n to a d i c t i onary , mainta in ing so r t ed keys ∗/
void b t d i c t i o n a r y i n s e r t (

bt data d i c t i onary ,
const unsigned i n t keylength , const char ∗keyname ,

8
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const bt data data
85 ) ;

/∗ deep−copy a s t ru c tu r e ∗/
bt data bt copy ( const bt data data ) ;

90 /∗ wr i t e as a t o r r en t f i l e ∗/
b t e r r o r b t wr i t e (FILE ∗ f , const bt data bd) ;

/∗ types o f s t r u c t u r e s ∗/
enum bt type {

95 BT TYPE STRING = 1000 ,
BT TYPE INTEGER,
BT TYPE LIST ,
BT TYPE DICTIONARY

} ;
100 typede f enum bt type bt type ;

/∗ s t r i n g s t r u c tu r e ∗/
s t r u c t b t s t r i n g {

unsigned i n t l ength ;
105 char ∗data ;

} ;

/∗ i n t e g e r s t r u c tu r e ∗/
s t r u c t b t i n t e g e r {

110 i n t e g e r number ;
} ;

/∗ l i s t s t r u c tu r e ∗/
s t r u c t b t l i s t {

115 s t r u c t b t data ∗ item ;
s t r u c t b t l i s t ∗next ;

} ;

/∗ d i c t i ona ry s t r u c tu r e ∗/
120 s t r u c t b t d i c t i o n a r y {

s t r u c t b t s t r i n g ∗key ;
s t r u c t b t data ∗ value ;
s t r u c t b t d i c t i o n a r y ∗next ;

} ;
125

/∗ gene ra l s t r u c tu r e ∗/
s t r u c t b t data {

bt type type ;
union {

130 s t r u c t b t s t r i n g ∗ s t r i n g ;
s t r u c t b t i n t e g e r ∗ i n t e g e r ;
s t r u c t b t l i s t ∗ l i s t ;
s t r u c t b t d i c t i o n a r y ∗ d i c t i ona ry ;

} b ;
135 } ;

/∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗
abort on memory a l l o c a t i o n f a i l u r e
∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗/

140 void ∗ bt mal loc ( s i z e t s i z e ) {

9
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void ∗mem = malloc ( s i z e ) ;
i f ( !mem) {

f p r i n t f ( s tde r r , ” bu i l d t o r r e n t : out o f memory\n”) ;
e x i t (1 ) ;

145 }
re turn mem;

}

/∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗
150 a l l o c a t e a new s t r i n g s t r u c tu r e

∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗/
bt data b t s t r i n g ( const unsigned i n t length , const char ∗data ) {

bt data bd = bt mal loc ( s i z e o f ( s t r u c t b t data ) ) ;
s t r u c t b t s t r i n g ∗ s = bt mal loc ( s i z e o f ( s t r u c t b t s t r i n g ) ) ;

155 s−>data = bt mal loc ( l ength ) ;
s−>l ength = length ;
memcpy( s−>data , data , l ength ) ;
bd−>type = BT TYPE STRING;
bd−>b . s t r i n g = s ;

160 re turn bd ;
}
#de f i n e b t s t r i n g 0 ( s ) b t s t r i n g ( s t r l e n ( ( s ) ) , ( s ) )

/∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗
165 a l l o c a t e a new in t e g e r s t r u c tu r e

∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗/
bt data b t i n t e g e r ( const i n t e g e r number ) {

bt data bd = bt mal loc ( s i z e o f ( s t r u c t b t data ) ) ;
s t r u c t b t i n t e g e r ∗n = bt mal loc ( s i z e o f ( s t r u c t b t i n t e g e r ) ) ;

170 n−>number = number ;
bd−>type = BT TYPE INTEGER;
bd−>b . i n t e g e r = n ;
re turn bd ;

}
175

/∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗
a l l o c a t e a new empty l i s t s t r u c tu r e
i nva r i an t : bd−>b . l i s t != NULL && l a s t (bd−>b . l i s t ) .{ item , next} == NULL
∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗/

180 bt data b t l i s t ( void ) {
bt data bd = bt mal loc ( s i z e o f ( s t r u c t b t data ) ) ;
s t r u c t b t l i s t ∗ l = bt mal loc ( s i z e o f ( s t r u c t b t l i s t ) ) ;
l−>item = NULL;
l−>next = NULL;

185 bd−>type = BT TYPE LIST ;
bd−>b . l i s t = l ;
r e turn bd ;

}

190 /∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗
a l l o c a t e a new empty d i c t i ona ry s t r u c tu r e
i nva r i an t : bd−>b . d i c t i ona ry != NULL &&

l a s t (bd−>b . l i s t ) .{ key , value , next} == NULL &&
ordered ascending by key

195 ∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗/
bt data b t d i c t i o na r y ( void ) {

bt data bd = bt mal loc ( s i z e o f ( s t r u c t b t data ) ) ;

10
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s t r u c t b t d i c t i o n a r y ∗d = bt mal loc ( s i z e o f ( s t r u c t b t d i c t i o n a r y ) ) ;
d−>key = NULL;

200 d−>value = NULL;
d−>next = NULL;
bd−>type = BT TYPE DICTIONARY;
bd−>b . d i c t i ona ry = d ;
re turn bd ;

205 }

/∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗
precond i t i on : l i s t i s a va l i d l i s t
append an item to a l i s t

210 the item i s not copied
∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗/
void b t l i s t a pp end ( bt data l i s t , const bt data data ) {

a s s e r t ( l i s t ) ;
a s s e r t (BT TYPE LIST == l i s t −>type ) ;

215 a s s e r t ( l i s t −>b . l i s t ) ;
{
s t r u c t b t l i s t ∗ cur rent ;
s t r u c t b t l i s t ∗end = bt mal loc ( s i z e o f ( s t r u c t b t l i s t ) ) ;
end−>item = NULL;

220 end−>next = NULL;
cur rent = l i s t −>b . l i s t ;
whi l e ( current −>next ) {

cur rent = current −>next ;
}

225 current −>item = data ;
current −>next = end ;
}

}

230 /∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗
precond i t i on : d i c t i ona ry i s a va l i d d i c t i ona ry
i n s e r t an item in to a d i c t i ona ry
the value i s not copied , the key i s copied
maintains an ascending orde r ing o f key names

235 FIXME: assumes key names are nu l l terminated
∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗/
void b t d i c t i o n a r y i n s e r t (

bt data d i c t i onary ,
const unsigned i n t keylength , const char ∗keyname ,

240 const bt data data
) {

a s s e r t ( d i c t i ona ry ) ;
a s s e r t (BT TYPE DICTIONARY == dic t i onary −>type ) ;
a s s e r t ( d i c t i onary −>b . d i c t i ona ry ) ;

245 {
s t r u c t b t d i c t i o n a r y ∗ cur rent ;
s t r u c t b t d i c t i o n a r y ∗ l a s t c u r r e n t = NULL;
s t r u c t b t d i c t i o n a r y ∗ i n s e r t e e ;
s t r u c t b t s t r i n g ∗key = bt mal loc ( s i z e o f ( s t r u c t b t s t r i n g ) ) ;

250 key−>data = bt mal loc ( key length ) ;
i n s e r t e e = bt mal loc ( s i z e o f ( s t r u c t b t d i c t i o n a r y ) ) ;
memcpy( key−>data , keyname , key length ) ;
key−>l ength = keylength ;
i n s e r t e e −>key = key ;

11
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255 i n s e r t e e −>value = data ;
i n s e r t e e −>next = NULL;
cur rent = d i c t i onary −>b . d i c t i ona ry ;
whi l e (

current −>next && current −>key && (0 < strcmp (keyname , current −>key−>data ) )
260 ) {

l a s t c u r r e n t = current ;
cur r ent = current −>next ;

}
i f ( l a s t c u r r e n t ) {

265 i n s e r t e e −>next = current ;
l a s t cu r r en t −>next = i n s e r t e e ;

} e l s e {
i n s e r t e e −>next = d ic t i onary −>b . d i c t i ona ry ;
d i c t i onary −>b . d i c t i ona ry = i n s e r t e e ;

270 }
}

}

#de f i n e b t d i c t i o n a r y i n s e r t 0 ( d ic t , key , data ) \
275 b t d i c t i o n a r y i n s e r t ( ( d i c t ) , s t r l e n ( ( key ) ) , ( key ) , ( data ) )

/∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗
precond i t i on : data i s v a l i d
deep copy a data s t r u c tu r e

280 FIXME: doesn ’ t handle d i c t i o n a r i e s yet
∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗/
bt data bt copy ( const bt data data ) {

a s s e r t ( data ) ;
switch ( data−>type ) {

285 case (BT TYPE STRING) : {
re turn b t s t r i n g ( data−>b . s t r i ng −>l ength , data−>b . s t r i ng −>data ) ;

}
case (BT TYPE INTEGER) : {

re turn b t i n t e g e r ( data−>b . in t ege r −>number ) ;
290 }

case (BT TYPE LIST) : {
s t r u c t b t l i s t ∗ cur rent ;
bt data l i s t = b t l i s t ( ) ;
cur r ent = data−>b . l i s t ;

295 whi le ( cur rent && current −>item ) {
b t l i s t app end ( l i s t , bt copy ( current −>item ) ) ;
cur rent = current −>next ;

}
re turn l i s t ;

300 }
de f au l t : {

f p r i n t f ( s tde r r , ” bu i l d t o r r e n t : BUG! can ’ t copy t h i s \n”) ;
e x i t (1 ) ;

}
305 }

}

/∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗
precond i t i on : s i s v a l i d

310 wr i t e a s t r i n g in t o r r en t encoding
∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗/

12
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b t e r r o r b t w r i t e s t r i n g (FILE ∗ f , const s t r u c t b t s t r i n g ∗ s ) {
a s s e r t ( s ) ;
a s s e r t ( s−>data ) ;

315 i f (0 > f p r i n t f ( f , ”%d : ” , s−>l ength ) ) {
re turn BT ERROR IO;

}
i f (1 != fw r i t e ( s−>data , s−>l ength , 1 , f ) ) {

re turn BT ERROR IO;
320 }

re turn BT ERRORNONE;
}

/∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗
325 precond i t i on : bd i s va l i d

wr i t e a data s t r u c tu r e in t o r r en t encoding
∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗/
b t e r r o r b t wr i t e (FILE ∗ f , const bt data bd) {

a s s e r t (bd) ;
330 switch (bd−>type ) {

case (BT TYPE STRING) : {
re turn b t w r i t e s t r i n g ( f , bd−>b . s t r i n g ) ;
break ;

}
335 case (BT TYPE INTEGER) : {

a s s e r t (bd−>b . i n t e g e r ) ;
i f (0 > f p r i n t f ( f , ” i%” PRId64 ”e ” , bd−>b . in t ege r −>number ) ) {

re turn BT ERROR IO;
}

340 break ;
}
case (BT TYPE LIST) : {

s t r u c t b t l i s t ∗ cur rent ;
b t e r r o r e r r ;

345 cur rent = bd−>b . l i s t ;
i f (0 > f p r i n t f ( f , ” l ”) ) {

re turn BT ERROR IO;
}
whi le ( current −>next ) {

350 i f ( current −>item ) {
i f ( ( e r r = bt wr i t e ( f , current −>item ) ) ) {

re turn e r r ;
}

}
355 cur rent = current −>next ;

}
i f (0 > f p r i n t f ( f , ” e ”) ) {

re turn BT ERROR IO;
}

360 break ;
}
case (BT TYPE DICTIONARY) : {

s t r u c t b t d i c t i o n a r y ∗ cur rent ;
b t e r r o r e r r ;

365 cur rent = bd−>b . d i c t i ona ry ;
i f (0 > f p r i n t f ( f , ”d”) ) {

re turn BT ERROR IO;
}

13



buildtorrent buildtorrent.c

whi le ( current −>next ) {
370 i f ( current −>key ) {

i f ( ( e r r = b t w r i t e s t r i n g ( f , current −>key ) ) ) {
re turn e r r ;

}
i f ( ( e r r = bt wr i t e ( f , current −>value ) ) ) {

375 re turn e r r ;
}

}
cur rent = current −>next ;

}
380 i f (0 > f p r i n t f ( f , ” e ”) ) {

re turn BT ERROR IO;
}
break ;

}
385 de f au l t : {

f p r i n t f ( s tde r r , ” bu i l d t o r r e n t : BUG! can ’ t wr i t e t h i s \n”) ;
e x i t (1 ) ;
break ;

}
390 }

re turn BT ERRORNONE;
}

/∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗
395 pre t ty p r i n t t o r r en t data

∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗/
void bt show (

bt data bd , i n t p i e c e s too , i n t indent , i n t indentstep , i n t comma
) {

400 i n t i ;
i f ( ! bd ) {

f o r ( i = 0 ; i < indent ; i++) {
p r i n t f (” ”) ;

}
405 p r i n t f (”NULL%s \n” , comma ? ” ,” : ””) ;

r e turn ;
}
switch (bd−>type ) {
case (BT TYPE STRING) : {

410 char s t r bu f [ 5 1 2 ] ;
i n t l en = bd−>b . s t r i ng −>l ength > 500 ? 500 : bd−>b . s t r i ng −>l ength ;
memcpy( s t rbu f , bd−>b . s t r i ng −>data , l en ) ;
s t r bu f [ l en ] = ’\0 ’ ;
f o r ( i = 0 ; i < indent ; i++) {

415 p r i n t f (” ”) ;
}
p r i n t f (

”\”%s\”%s%s \n” , s t rbu f , comma ? ” ,” : ”” ,
l en == 500 ? ” // truncated ! ” : ””

420 ) ;
break ;

}
case (BT TYPE INTEGER) : {

f o r ( i = 0 ; i < indent ; i++) {
425 p r i n t f (” ”) ;

14
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}
p r i n t f (”%” PRId64 ”%s \n” , bd−>b . in t ege r −>number , comma ? ” ,” : ””) ;
break ;

}
430 case (BT TYPE LIST) : {

s t r u c t b t l i s t ∗ cur rent ;
f o r ( i = 0 ; i < indent ; i++) {

p r i n t f (” ”) ;
}

435 p r i n t f ( ” [\ n”) ;
cur r ent = bd−>b . l i s t ;
whi l e ( current −>next ) {

bt show (
current −>item , p i e c e s too ,

440 indent + indentstep , indentstep ,
current −>next−>next != NULL

) ;
cur rent = current −>next ;

}
445 f o r ( i = 0 ; i < indent ; i++) {

p r i n t f (” ”) ;
}
p r i n t f (”]% s \n” , comma ? ” ,” : ””) ;
break ;

450 }
case (BT TYPE DICTIONARY) : {

s t r u c t b t d i c t i o n a r y ∗ cur rent ;
char s t r bu f [ 5 1 2 ] ;
i n t l en ;

455 f o r ( i = 0 ; i < indent ; i++) {
p r i n t f (” ”) ;

}
p r i n t f (”{\n”) ;
cur r ent = bd−>b . d i c t i ona ry ;

460 whi le ( current −>next ) {
l en = current −>key−>l ength > 500 ? 500 : current −>key−>l ength ;
memcpy( s t rbu f , current −>key−>data , l en ) ;
s t r bu f [ l en ] = ’\0 ’ ;
f o r ( i = 0 ; i < indent + indent s t ep ; i++) {

465 p r i n t f (” ”) ;
}
p r i n t f (”\”%s \” =>%s \n” , s t rbu f , l en == 500 ? ” // truncated ! ” : ””) ;
i f ( strcmp (” p i e c e s ” , s t r bu f ) == 0) {

i f ( p i e c e s t o o ) {
470 char ∗ hexd i g i t s = ”0123456789 abcdef ” ;

p r i n t f (”−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−”) ;
f o r ( i = 0 ; i < current −>value−>b . s t r i ng −>l ength ; i++) {

i f ( ( i % 20) == 0) {
p r i n t f (”\n”) ;

475 }
p r i n t f (”%c%c ” ,

h exd i g i t s [ ( current −>value−>b . s t r i ng −>data [ i ] & 0xF0) >> 4 ] ,
h e xd i g i t s [ ( current −>value−>b . s t r i ng −>data [ i ] & 0x0F) ]

) ;
480 }

p r i n t f (”\n−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−\n”) ;
} e l s e {
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f o r ( i = 0 ; i < indent + indent s t ep + indent s t ep ; i++) {
p r i n t f (” ”) ;

485 }
p r i n t f (

”\” . . .\”% s // p i e c e s not shown\n” , current −>next−>next ? ” ,” : ””
) ;

}
490 } e l s e {

bt show (
current −>value , p i e c e s too , indent + indent s t ep + indentstep ,
indentstep , current −>next−>next != NULL

) ;
495 }

cur rent = current −>next ;
}
f o r ( i = 0 ; i < indent ; i++) {

p r i n t f (” ”) ;
500 }

p r i n t f (”}%s \n” , comma ? ” ,” : ””) ;
break ;

}
}

505 }

/∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗
f i l e l i s t data s t r u c tu r e

510 the f i r s t in the l i s t i s a dummy
∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗/
s t r u c t b t f i l e l i s t {

char ∗ f i l e ;
bt data path ;

515 s t r u c t b t f i l e l i s t ∗next ;
} ;
typede f s t r u c t b t f i l e l i s t ∗ b t f i l e l i s t ;

/∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗
520 c r e a t e the dummy f i r s t l i s t element

∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗/
b t f i l e l i s t b t c r e a t e f i l e l i s t ( ) {

b t f i l e l i s t f l i s t = bt mal loc ( s i z e o f ( s t r u c t b t f i l e l i s t ) ) ;
f l i s t −> f i l e = NULL;

525 f l i s t −>path = NULL;
f l i s t −>next = NULL;
re turn f l i s t ;

}

530 /∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗
precond i t i on : f l i s t and f i l e must be va l i d
prepend to the f i l e l i s t
c op i e s the arguments
path may be NULL, but only in s i n g l e f i l e mode

535 ∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗/
void b t f i l e l i s t p r e p e n d (

b t f i l e l i s t f l i s t , const char ∗ f i l e , bt data path
) {

a s s e r t ( f l i s t ) ;
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540 a s s e r t ( f i l e ) ;
{
b t f i l e l i s t node = bt mal loc ( s i z e o f ( s t r u c t b t f i l e l i s t ) ) ;
node−> f i l e = bt mal loc ( s t r l e n ( f i l e ) + 1) ;
memcpy( node−> f i l e , f i l e , s t r l e n ( f i l e ) + 1) ;

545 i f ( path ) {
node−>path = bt copy ( path ) ;

} e l s e {
node−>path = NULL;

}
550 node−>next = f l i s t −>next ;

f l i s t −>next = node ;
}

}

555

/∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗
annotated f i l e l i s t data s t r u c tu r e
the f i r s t in the l i s t i s a dummy
∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗/

560 s t r u c t b t a f i l e l i s t {
char ∗ f i l e ;
bt data path ;
i n t e g e r l ength ;
bt data md5sum ;

565 s t r u c t b t a f i l e l i s t ∗next ;
} ;
typede f s t r u c t b t a f i l e l i s t ∗ b t a f i l e l i s t ;

/∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗
570 c r e a t e the dummy f i r s t l i s t element

∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗/
b t a f i l e l i s t b t c r e a t e a f i l e l i s t ( ) {

b t a f i l e l i s t a f l i s t = bt mal loc ( s i z e o f ( s t r u c t b t a f i l e l i s t ) ) ;
a f l i s t −> f i l e = NULL;

575 a f l i s t −>path = NULL;
a f l i s t −>l ength = 0 ;
a f l i s t −>md5sum = NULL;
a f l i s t −>next = NULL;
re turn a f l i s t ;

580 }

/∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗
pr e cond i t i on s : a f l i s t and fnode are va l i d
prepend to the annotated f i l e l i s t

585 a f l i s t i s an annotated f i l e l i s t to prepend to
fnode i s a f i l e l i s t node to annotate
l ength i s the l ength to annotate with
md5sum i s the md5sum to annotate with (may be NULL)
NOTE does NOT cr ea t e a new copy o f the e x i s t i n g data

590 ∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗/
void b t a f i l e l i s t p r e p e n d (

b t a f i l e l i s t a f l i s t , b t f i l e l i s t fnode , i n t e g e r length , bt data md5sum
) {

a s s e r t ( a f l i s t ) ;
595 a s s e r t ( fnode ) ;

{
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b t a f i l e l i s t node = bt mal loc ( s i z e o f ( s t r u c t b t a f i l e l i s t ) ) ;
node−> f i l e = fnode−> f i l e ;
node−>path = fnode−>path ;

600 node−>l ength = length ;
node−>md5sum = md5sum ;
node−>next = a f l i s t −>next ;
a f l i s t −>next = node ;
}

605 }

/∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗
append a f i l e to a path s t r i n g

610 path must be at l e a s t l ength maxlength bytes
r e tu rn s an e r r o r f l a g
∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗/
b t e r r o r b t j o i npa th ( s i z e t maxlength , char ∗path , const char ∗ f i l e ) {

i f ( s t r l e n ( path ) + s t r l e n ( f i l e ) + 1 + 1 > maxlength ) {
615 re turn BTERROROVERFLOW;

} e l s e {
s i z e t o ld l eng th = s t r l e n ( path ) ;
i f ( o ld l eng th > 0) {

path [ o ld l eng th ] = ’ / ’ ;
620 memcpy( path + o ld l eng th + 1 , f i l e , s t r l e n ( f i l e ) + 1) ;

} e l s e {
memcpy( path , f i l e , s t r l e n ( f i l e ) + 1) ;

}
re turn BT ERRORNONE;

625 }
}

/∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗
630 md5sum a f i l e

∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗/
bt data bt md5sum f i l e ( const char ∗ f i l ename , i n t e g e r l ength ) {

s t r u c t MD5Context context ;
char ∗ hexd i g i t s = ”0123456789 abcdef ” ;

635 unsigned char ∗ bu f f e r = NULL;
unsigned char d i g e s t [ 1 6 ] ;
char hexdump [ 3 3 ] ;
i n t e g e r bu f l en = 262144;
i n t e g e r s i z e = 0 ;

640 i n t e g e r l e f t = length ;
i n t e g e r i ;
FILE ∗ f i l e = NULL;
i f ( ! f i l ename ) {

re turn NULL;
645 }

bu f f e r = bt mal loc ( bu f l en ) ;
i f ( ! ( f i l e = fopen ( f i l ename , ” rb ”) ) ) {

f r e e ( bu f f e r ) ;
r e turn NULL;

650 }
MD5Init(&context ) ;
whi l e ( l e f t > 0) {

i f ( l e f t > bu f l en ) {
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s i z e = buf l en ;
655 } e l s e {

s i z e = l e f t ;
}
i f (1 != f r ead ( bu f f e r , s i z e , 1 , f i l e ) ) {

f r e e ( bu f f e r ) ;
660 f c l o s e ( f i l e ) ;

r e turn NULL;
}
MD5Update(&context , bu f f e r , s i z e ) ;
l e f t −= s i z e ;

665 }
MD5Final ( d ige s t , &context ) ;
f o r ( i = 0 ; i < 16 ; ++i ) {

hexdump [ i+i +0] = hexd i g i t s [ ( d i g e s t [ i ] & 0xF0) >> 4 ] ;
hexdump [ i+i +1] = hexd i g i t s [ ( d i g e s t [ i ] & 0x0F) ] ;

670 }
f r e e ( bu f f e r ) ;
f c l o s e ( f i l e ) ;
r e turn b t s t r i n g (32 , hexdump) ;

}
675

/∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗
f i nd f i l e s r e c u r s i v e l y
d i r e c t o r y i s the i n i t i a l d i r e c t o r y

680 path i s a bu f f e r o f maxlength bytes to s t o r e the accumulated path
p a t h l i s t i s the accumulated path exploded as a l i s t
f i l e s i s a f i l e l i s t to add the found f i l e s to
r e tu rn s an e r r o r f l a g
∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗/

685 b t e r r o r b t f i n d f i l e s (
i n t (∗ compar ) ( const s t r u c t d i r en t ∗∗ , const s t r u c t d i r en t ∗∗) ,
s i z e t maxlength , char ∗path , bt data pa th l i s t , b t f i l e l i s t f i l e s

) {
s t r u c t d i r en t ∗∗ entry ;

690 bt data f i l ename = NULL;
bt data f i l e p a t h = NULL;
b t e r r o r e r r = BT ERRORNONE;
i n t i , n ;
/∗ use s cand i r i n s t ead o f r eadd i r f o r so r t ed l i s t i n g s ∗/

695 i = scand i r ( path , &entry , 0 , compar ) ;
i f ( i >= 0) {
f o r (n = 0 ; n < i ; n++) {

i f ( strcmp ( entry [ n]−>d name , ” . ” ) && strcmp ( entry [ n]−>d name , ” . . ” ) ) {
s t r u c t s t a t s ;

700 s i z e t o ld l eng th = s t r l e n ( path ) ;
i f ( ! ( e r r = bt j o i npa th (maxlength , path , entry [ n]−>d name ) ) ) {

i f ( ! s t a t ( path , &s ) ) {
i f (S ISREG( s . st mode ) ) {

f i l ename = b t s t r i n g 0 ( entry [ n]−>d name ) ;
705 f i l e p a t h = bt copy ( p a t h l i s t ) ;

b t l i s t a pp end ( f i l e p a t h , f i l ename ) ;
b t f i l e l i s t p r e p e n d ( f i l e s , path , f i l e p a t h ) ;

} e l s e i f ( S ISDIR ( s . st mode ) ) {
f i l ename = b t s t r i n g 0 ( entry [ n]−>d name ) ;

710 f i l e p a t h = bt copy ( p a t h l i s t ) ;
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b t l i s t app end ( f i l e p a t h , f i l ename ) ;
e r r = b t f i n d f i l e s ( compar , maxlength , path , f i l e p a t h , f i l e s ) ;

} e l s e {
/∗ FIXME ne i th e r r e gu l a r f i l e nor d i r e c to ry , what to do? ∗/

715 }
} e l s e {

e r r = BT ERROR IO;
}

}
720 path [ o ld l eng th ] = ’\0 ’ ;

}
i f ( e r r ) {

break ;
}

725 }
} e l s e {

e r r = BT ERROR IO;
}
re turn e r r ;

730 }

/∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗
annotate a f i l e l i s t

735 f i l e s i s the f i l e l i s t to annotate
a f i l e s i s the f i l e l i s t to add to
r e tu rn s an e r r o r f l a g
∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗/
b t e r r o r b t a n n o t a t e f i l e s (

740 b t f i l e l i s t f i l e s , b t a f i l e l i s t a f i l e s
) {

b t e r r o r e r r = BT ERRORNONE;
b t f i l e l i s t fnode = f i l e s ;
whi l e ( ( fnode = fnode−>next ) ) {

745 s t r u c t s t a t s ;
i f ( ! s t a t ( fnode−> f i l e , &s ) ) {

i f (S ISREG( s . st mode ) ) {
i n t e g e r l ength = s . s t s i z e ;
b t a f i l e l i s t p r e p e n d ( a f i l e s , fnode , length , NULL) ;

750 } e l s e {
e r r = BT ERROR IO;

}
} e l s e {

e r r = BT ERROR IO;
755 }

i f ( e r r ) {
break ;

}
}

760 re turn e r r ;
}

/∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗
765 convert an annotated f i l e l i s t i n to t o r r en t format

a f l i s t i s the l i s t to convert
r e tu rn s the t o r r en t format f i l e l i s t
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∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗/
bt data b t a f i l e l i s t i n f o ( b t a f i l e l i s t a f l i s t ) {

770 b t a f i l e l i s t node ;
bt data f i l e s ;
f i l e s = b t l i s t ( ) ;
node = a f l i s t ;
whi l e ( ( node = node−>next ) ) {

775 bt data f i l e ;
bt data f i l e s i z e ;
bt data f i l e p a t h ;
bt data md5sum ;
f i l e = b t d i c t i o na r y ( ) ;

780 f i l e s i z e = b t i n t e g e r ( node−>l ength ) ;
i f ( ! ( f i l e p a t h = node−>path ) ) {

f p r i n t f ( s tde r r , ” bu i l d t o r r e n t : BUG! path miss ing from node\n”) ;
e x i t (1 ) ;

}
785 b t d i c t i o n a r y i n s e r t 0 ( f i l e , ” l ength ” , f i l e s i z e ) ;

b t d i c t i o n a r y i n s e r t 0 ( f i l e , ”path ” , f i l e p a t h ) ;
i f ( (md5sum = node−>md5sum) ) {

b t d i c t i o n a r y i n s e r t 0 ( f i l e , ”md5sum” , md5sum) ;
}

790 b t l i s t app end ( f i l e s , f i l e ) ;
}
re turn f i l e s ;

}

795

/∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗
draw progre s sba r
∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗/
void b t p rog r e s sba r ( i n t e g e r p iece , i n t e g e r count ) {

800 i n t e g e r o ldb l o ck s = ( ( p i e c e − 1) ∗ 50) / count ;
i n t e g e r b locks = ( p i e c e ∗ 50) / count ;
i n t e g e r i ;
char s [ 5 3 ] ;
i f ( b locks != o ldb l o ck s ) {

805 s [ 0 ] = ’ [ ’ ;
f o r ( i = 0 ; i < 50 ; i++) {

s [ i +1] = ( i < b locks ) ? ’= ’ : ( ( i == blocks ) ? ’> ’ : ’ ’ ) ;
}
s [ 5 1 ] = ’ ] ’ ;

810 s [ 5 2 ] = ’\0 ’ ;
f p r i n t f (

s tde r r ,
”\b\b\b\b\b\b\b\b\b\b”
”\b\b\b\b\b\b\b\b\b\b”

815 ”\b\b\b\b\b\b\b\b\b\b”
”\b\b\b\b\b\b\b\b\b\b”
”\b\b\b\b\b\b\b\b\b\b”
”\b\b%s ” ,
s

820 ) ;
}

}
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825 /∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗
hash f i l e s
re turn p i e c e hash as a s t r i n g
data s i d e e f f e c t : i f domd5sum then add md5sums to a f l i s t
output s i d e e f f e c t : i f verbose then show f i l e summary

830 ∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗/
bt data b t ha sh p i e c e s (

b t a f i l e l i s t a f l i s t , i n t e g e r s i z e , i n t domd5sum , i n t verbose
) {

b t a f i l e l i s t node = NULL;
835 char ∗hashdata = NULL;

i n t e g e r t o t a l = 0 ;
unsigned char ∗ bu f f e r = NULL;
unsigned char ∗ bufptr = NULL;
i n t e g e r remain = s i z e ;

840 i n t e g e r l e f t ;
FILE ∗ f i l e = NULL;
i n t e g e r p i ececount ;
i n t e g e r i ;
sha1 byte d i g e s t [SHA1 DIGEST LENGTH ] ;

845 i f ( ! a f l i s t ) {
re turn NULL;

}
bu f f e r = bt mal loc ( s i z e ) ;
node = a f l i s t ;

850 whi le ( ( node = node−>next ) ) {
i f ( verbose ) {

f p r i n t f ( s tde r r , ”%20” PRId64 ” : %s \n” , node−>l ength , node−> f i l e ) ;
}
i f (domd5sum) {

855 i f ( ! ( node−>md5sum = bt md5sum f i l e ( node−> f i l e , node−>l ength ) ) ) {
f p r i n t f (

s tde r r ,
” bu i l d t o r r e n t : e r r o r computing md5sum f o r \”%s \”\n” ,
node−> f i l e

860 ) ;
}

}
t o t a l += node−>l ength ;

}
865 p iececount = ( t o t a l + s i z e − 1) / s i z e ; /∗ c e i l ( t o t a l / s i z e ) ∗/

i f ( p i ececount <= 0) { /∗ FIXME: no idea what to do i f there ’ s no data ∗/
f r e e ( bu f f e r ) ;
f p r i n t f ( s tde r r , ” t o r r en t has no data , abor t ing !\n”) ;
r e turn NULL;

870 }
i f ( verbose ) {

f p r i n t f ( s tde r r , ” hashing %” PRId64 ” p i e c e s \n” , p i ececount ) ;
f p r i n t f ( s tde r r , ” [ ”

” ”
875 ” ”

” ”
” ”
” ”
” ] ” ) ;

880 }
hashdata = bt mal loc ( p i ececount ∗ SHA1 DIGEST LENGTH) ;
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node = a f l i s t −>next ;
f i l e = fopen ( node−> f i l e , ” rb ”) ;
i f ( ! f i l e ) {

885 f r e e ( bu f f e r ) ;
r e turn NULL;

}
l e f t = node−>l ength ;
bufptr = bu f f e r ;

890 f o r ( i = 0 ; i < p iececount ; ++i ) {
do {

i f ( l e f t <= remain ) {
/∗ take a l l ∗/
i f ( l e f t != 0) { /∗ don ’ t f a i l on empty f i l e s ∗/

895 i f (1 != f r ead ( bufptr , l e f t , 1 , f i l e ) ) {
f c l o s e ( f i l e ) ;
f r e e ( bu f f e r ) ;
r e turn NULL;

}
900 bufptr += l e f t ;

remain −= l e f t ;
f c l o s e ( f i l e ) ;
f i l e = NULL;

}
905 node = node−>next ;

i f ( node ) {
f i l e = fopen ( node−> f i l e , ” rb ”) ;
i f ( ! f i l e ) {

f r e e ( bu f f e r ) ;
910 re turn NULL;

}
l e f t = node−>l ength ;

}
} e l s e { /∗ l e f t > remain ∗/

915 /∗ take as much as we can ∗/
i f ( remain != 0) { /∗ don ’ t f a i l on empty f i l e s ∗/

i f (1 != f r ead ( bufptr , remain , 1 , f i l e ) ) {
f r e e ( bu f f e r ) ;
r e turn NULL;

920 }
bufptr += remain ;
l e f t −= remain ;
remain = 0 ;

}
925 }

} whi le ( remain != 0 && node ) ;
i f ( ! node && i != piececount − 1) {

/∗ somehow the p i e c e s don ’ t add up ∗/
i f ( f i l e ) {

930 f c l o s e ( f i l e ) ;
}
f r e e ( bu f f e r ) ;
r e turn NULL;

}
935 /∗ remain == 0 | | i == piececount − 1 ∗/

i f ( verbose ) {
bt p rog r e s sba r ( i , p i ececount ) ;

}
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SHA1( bu f f e r , s i z e − remain , d i g e s t ) ;
940 memcpy( hashdata + i ∗ SHA1 DIGEST LENGTH, d ige s t , SHA1 DIGEST LENGTH) ;

bufptr = bu f f e r ;
remain = s i z e ;

}
i f ( verbose ) {

945 bt p rog r e s sba r ( p iececount , p i ececount ) ;
f p r i n t f ( s tde r r , ”\n”) ;

}
re turn b t s t r i n g (SHA1 DIGEST LENGTH ∗ piececount , hashdata ) ;

}
950

/∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗
parse an announce l i s t
format = ” u r l | u r l | ur l , u r l | u r l | ur l , u r l | u r l | u r l ”

955 ∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗/
bt data b t pa r s e announc e l i s t ( const char ∗ u r l s ) {

bt data announce l i s t ;
bt data t i e r ;
const char ∗ s ;

960 const char ∗ t ;
const char ∗ t1 ;
const char ∗ t2 ;
i f ( ! u r l s ) {

re turn NULL;
965 }

i f ( strcmp (”” , u r l s ) == 0) {
re turn NULL;

}
announce l i s t = b t l i s t ( ) ;

970 s = u r l s ;
t i e r = b t l i s t ( ) ;
do {

t = NULL;
t1 = s t r ch r ( s , ’ | ’ ) ;

975 t2 = s t r ch r ( s , ’ , ’ ) ;
i f ( ! t1 && ! t2 ) {

t = s + s t r l e n ( s ) ;
} e l s e i f ( ! t1 ) {

t = t2 ;
980 } e l s e i f ( ! t2 ) {

t = t1 ;
} e l s e {

t = ( t1 < t2 ) ? t1 : t2 ;
}

985 i f ( t <= s ) {
re turn NULL;

}
b t l i s t app end ( t i e r , b t s t r i n g ( t − s , s ) ) ;
i f ( t [ 0 ] == ’ , ’ | | t [ 0 ] == ’\0 ’ ) {

990 b t l i s t app end ( announce l i s t , t i e r ) ;
i f ( t [ 0 ] != ’\0 ’ ) {

t i e r = b t l i s t ( ) ;
} e l s e {

t i e r = NULL;
995 }
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}
s = t + 1 ;

} whi le ( t [ 0 ] != ’\0 ’ ) ;
r e turn announce l i s t ;

1000 }

/∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗
parse a webseed l i s t
format = ”ur l , ur l , u r l ”

1005 ∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗/
bt data b t pa r s e web s e ed l i s t ( const char ∗ u r l s ) {

bt data web s e ed l i s t ;
const char ∗ s ;
const char ∗ t ;

1010 const char ∗ t2 ;
i f ( ! u r l s ) {

re turn NULL;
}
i f ( strcmp (”” , u r l s ) == 0) {

1015 re turn NULL;
}
webs e ed l i s t = b t l i s t ( ) ;
s = u r l s ;
do {

1020 t = NULL;
t2 = s t r ch r ( s , ’ , ’ ) ;
i f ( ! t2 ) {

t = s + s t r l e n ( s ) ;
} e l s e {

1025 t = t2 ;
}
i f ( t <= s ) {

re turn NULL;
}

1030 b t l i s t app end ( webseed l i s t , b t s t r i n g ( t − s , s ) ) ;
s = t + 1 ;

} whi le ( t [ 0 ] != ’\0 ’ ) ;
r e turn web s e ed l i s t ;

}
1035

/∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗
read and parse a f i l e l i s t f i l e
l i n e format = ” r e a l / f i l e / system/path | to r / rent /path/ f i l e ”
d e l im i t e r s : ’ | ’ , ’\n ’

1040 escape charac t e r : ’\\ ’
∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗/
enum b t p a r s e s t a t e {

BT PARSE LEFT = 0 ,
BT PARSE LEFT ESCAPED,

1045 BT PARSE RIGHT,
BT PARSE RIGHT ESCAPED,
BT PARSE OK,
BT PARSE ERROR

} ;
1050 typede f enum b t p a r s e s t a t e b t p a r s e s t a t e ;

b t e r r o r b t p a r s e f i l e l i s t ( b t f i l e l i s t f l i s t , FILE ∗ i n f i l e ) {
char f i l ename [ 8 1 9 2 ] ;
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char torrname [ 8 1 9 2 ] ;
bt data tor rpath = NULL;

1055 i n t c ;
i n t i = 0 ;
i n t s t a t e = BT PARSE LEFT;
whi l e ( s t a t e != BT PARSE OK && s t a t e != BT PARSE ERROR) {

c = getc ( i n f i l e ) ;
1060 switch ( s t a t e ) {

case (BT PARSE LEFT) :
i f ( c < 0) {

s t a t e = BT PARSE OK;
} e l s e i f ( c == ’\\ ’ ) {

1065 s t a t e = BT PARSE LEFT ESCAPED;
} e l s e i f ( c == ’ | ’ ) {

f i l ename [ i ] = ’\0 ’ ;
i = 0 ;
tor rpath = b t l i s t ( ) ;

1070 s t a t e = BT PARSE RIGHT;
} e l s e {

f i l ename [ i++] = c ;
i f ( i > 8190) {

s t a t e = BT PARSE ERROR;
1075 } e l s e {

s t a t e = BT PARSE LEFT;
}

}
break ;

1080 case (BT PARSE LEFT ESCAPED) :
i f ( c < 0) {

s t a t e = BT PARSE ERROR;
} e l s e {

f i l ename [ i++] = c ;
1085 i f ( i > 8190) {

s t a t e = BT PARSE ERROR;
} e l s e {

s t a t e = BT PARSE LEFT;
}

1090 }
break ;

case (BT PARSE RIGHT) :
i f ( c < 0) {

s t a t e = BT PARSE ERROR;
1095 } e l s e i f ( c == ’\\ ’ ) {

s t a t e = BT PARSE RIGHT ESCAPED;
} e l s e i f ( c == ’/ ’ | | c == ’\n ’ ) {

bt data torrnamestr ;
torrname [ i ] = ’\0 ’ ;

1100 i = 0 ;
i f (0 == strcmp (”” , torrname ) ) {

s t a t e = BT PARSE ERROR;
} e l s e {

torrnamestr = b t s t r i n g 0 ( torrname ) ;
1105 b t l i s t app end ( torrpath , torrnamestr ) ;

i f ( c == ’\n ’ ) {
b t f i l e l i s t p r e p e n d ( f l i s t , f i l ename , tor rpath ) ;
s t a t e = BT PARSE LEFT;

} e l s e {
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1110 s t a t e = BT PARSE RIGHT;
}

}
} e l s e {

torrname [ i++] = c ;
1115 i f ( i > 8190) {

s t a t e = BT PARSE ERROR;
} e l s e {

s t a t e = BT PARSE RIGHT;
}

1120 }
break ;

case (BT PARSE RIGHT ESCAPED) :
i f ( c < 0) {

s t a t e = BT PARSE ERROR;
1125 } e l s e {

torrname [ i++] = c ;
i f ( i > 8190) {

s t a t e = BT PARSE ERROR;
} e l s e {

1130 s t a t e = BT PARSE RIGHT;
}

}
break ;

d e f au l t :
1135 f p r i n t f (

s tde r r ,
” bu i l d t o r r e n t : BUG! i n t e r n a l e r r o r par s ing f i l e l i s t (%d) \n” ,
s t a t e

) ;
1140 e x i t (1 ) ;

}
}
i f ( s t a t e == BT PARSE OK) {

re turn BT ERRORNONE;
1145 } e l s e {

re turn BT ERROR PARSE;
}

}

1150 /∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗
show usage message
∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗/
void bt usage ( void ) {

p r i n t f (
1155 ”Usage :\n”

” bu i l d t o r r en t [OPTIONS] −a announceurl input output\n”
” bu i l d t o r r en t [OPTIONS] −a announceurl − f f i l e l i s t −n name output\n”
”\n”
” opt ions :\n”

1160 ”−−announce −a <announce> : announce u r l ( r equ i r ed ) \n”
”−− f i l e l i s t − f < f i l e l i s t > : e x t e rna l f i l e l i s t ( r e qu i r e s ’−n ’ ) \n”
”−−name −n <name> : t o r r en t name , d e f au l t based on input \n”
”−− announce l i s t −A <announces> : announce u r l l i s t ( format : a , b1 | b2 , c ) \n”
”−−webseeds −w <webseeds> : webseed u r l l i s t ( format : a , b , c ) \n”

1165 ”−−p i e c e l eng th − l <l ength> : p i e c e l ength in bytes , d e f au l t 262144\n”
”−− p i e c e s i z e −L <s i z e> : use 2ˆ s i z e as p i e c e length , d e f au l t 18\n⤦
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Ç ”
”−−comment −c <comment> : u se r comment , omitted by de f au l t \n”
”−−pr i va t e −p <pr ivate> : p r i va t e f l ag , e i t h e r 0 or 1\n”
”−−nodate −D : omit ’ c r e a t i on date ’ f i e l d \n”

1170 ”−−nocreato r −C : omit ’ c r ea ted by ’ f i e l d \n”
”−−md5sum −m : add an ’md5sum ’ f i e l d f o r each f i l e \n”
”−− s o r t −s <so r to rde r> : s o r t f i l e s ( [U] nsorted , ”

#i f d e f GNU SOURCE
” [A] lpha , [V] e r s i o n ) \n”

1175 #e l s e
” [A] lpha ) \n”

#end i f
”−−qu i e t −q : qu i e t opera t i on \n”
”−−verbose −v : verbose . More −v means more verbose \n”

1180 ”−−ve r s i on −V : show ve r s i on o f bu i l d t o r r e n t \n”
”−−help −h : show th i s he lp s c r e en \n”

) ;
}

1185 /∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗
main program
∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗/
i n t main ( i n t argc , char ∗∗ argv ) {

1190 char ∗ u r l = NULL;
char ∗ u r l s = NULL;
char ∗wurls = NULL;
char ∗ inname = NULL;
char ∗nameflag = NULL;

1195 char ∗namebase = NULL;
char ∗ o u t f i l e = NULL;
char ∗commentstr = NULL;
char ∗ f i l e l i s t f i l e n am e = NULL;

#i f d e f GNU SOURCE
1200 char s o r t = ’v ’ ; /∗ use ve r s i on sort , i f a v a i l a b l e ∗/

#e l s e
char s o r t = ’ a ’ ; /∗ otherw i s e use alpha s o r t ∗/

#end i f
/∗ de f au l t to no s o r t i n g ( as be f o r e ) ∗/

1205 i n t (∗ compar ) ( const s t r u c t d i r en t ∗∗ , const s t r u c t d i r en t ∗∗) = 0 ;
i n t l p l e n = −1;
unsigned i n t plen = 262144;
i n t verbose = 1 ;
i n t nodate = 0 ;

1210 i n t nocreato r = 0 ;
i n t pr ivated = 0 ;
i n t p r i va t eopt = 0 ;
i n t domd5sum = 0 ;
i n t show = 0 ;

1215 i n t s l e n ;
i n t i ;

FILE ∗output = NULL;
bt data t o r r en t = NULL;

1220 bt data announce l i s t = NULL;
bt data web s e ed l i s t = NULL;
bt data i n f o = NULL;
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bt data p i e c e s = NULL;
bt data p a t h l i s t = NULL;

1225

i n t m u l t i f i l e = 0 ;
b t f i l e l i s t f l i s t = NULL;
b t a f i l e l i s t a f l i s t = NULL;

1230 s t r u c t s t a t s ;
char path [ 8 1 9 2 ] ;
char nametemp [ 8 1 9 2 ] ;

whi l e (1 ) {
1235 i n t opt idx = 0 ;

s t a t i c s t r u c t opt ion opt ions [ ] = {
{ ”announce ” , 1 , 0 , ’ a ’ } ,
{ ” f i l e l i s t ” , 1 , 0 , ’ f ’ } ,
{ ”name” , 1 , 0 , ’n ’ } ,

1240 { ” announce l i s t ” , 1 , 0 , ’A’ } ,
{ ”webseeds ” , 1 , 0 , ’w’ } ,
{ ” p i e c e l eng th ” , 1 , 0 , ’ l ’ } ,
{ ” p i e c e s i z e ” , 1 , 0 , ’L ’ } ,
{ ”comment” , 1 , 0 , ’ c ’ } ,

1245 { ” p r i va t e ” , 1 , 0 , ’p ’ } ,
{ ” s o r t ” , 1 , 0 , ’ s ’ } ,
{ ”nodate ” , 0 , 0 , ’D’ } ,
{ ” nocreato r ” , 0 , 0 , ’C’ } ,
{ ”md5sum” , 0 , 0 , ’m’ } ,

1250 { ” qu i e t ” , 0 , 0 , ’ q ’ } ,
{ ” verbose ” , 0 , 0 , ’ v ’ } ,
{ ” ve r s i on ” , 0 , 0 , ’V’ } ,
{ ” help ” , 0 , 0 , ’h ’ } ,
{ 0 , 0 , 0 , 0 }

1255 } ;
char c = ge topt l ong ( argc , argv , ”hVqvmCDs : a : f : n :A:w: l : L : c : p : ” , opt ions , &⤦

Ç opt idx ) ;
i f ( c == −1) {

break ;
}

1260 switch ( c ) {
case ( ’ ? ’ ) :

r e turn 1 ;
case ( ’ a ’ ) :

u r l = optarg ;
1265 break ;

case ( ’ f ’ ) :
f i l e l i s t f i l e n am e = optarg ;
break ;

case ( ’ n ’ ) :
1270 nameflag = optarg ;

break ;
case ( ’A’ ) :

u r l s = optarg ;
break ;

1275 case ( ’w’ ) :
wurls = optarg ;
break ;

case ( ’ l ’ ) :
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plen = a to i ( optarg ) ;
1280 break ;

case ( ’L ’ ) :
l p l e n = a t o i ( optarg ) ;
break ;

case ( ’ c ’ ) :
1285 commentstr = optarg ;

break ;
case ( ’ p ’ ) :

p r iva ted = 1 ;
p r i va t eopt = ( strcmp ( optarg , ”0”) == 0) ? 0 : 1 ;

1290 break ;
case ( ’ s ’ ) :

s o r t = to lower ( optarg [ 0 ] ) ;
switch ( s o r t ) {
de f au l t :

1295 #i f d e f GNU SOURCE
case ’v ’ :

/∗ read d i r e c t o r y entry in ” ve r s i on ” order , i e . 1 2 10 , not 1 10 2 ∗/
compar = v e r s i o n s o r t ;
break ;

1300 #end i f
case ’ a ’ :
case ’ s ’ :

compar = a lphaso r t ;
break ;

1305 case ’u ’ :
/∗ read d i r e c t o r y entry normal order ( d i r e c t o r y order , seemingly random)⤦

Ç ∗/
compar = 0 ;
break ;

}
1310 break ;

case ( ’D’ ) :
nodate = 1 ;
break ;

case ( ’C’ ) :
1315 nocreato r = 1 ;

break ;
case ( ’m’ ) :

domd5sum = 1 ;
break ;

1320 case ( ’ v ’ ) :
show++;
i f ( show > 2)

show=2;
break ;

1325 case ( ’ q ’ ) :
verbose = 0 ;
break ;

case ( ’V’ ) :
p r i n t f (

1330 ” bu i l d t o r r e n t ” b t v e r s i on ”\n”
”Copyright (C) 2007−2010 Claude Heiland −Allen <claude@mathr . co . uk>\n”
” License GPLv2+: GNU GPL ve r s i on 2 or l a t e r <http :// gnu . org / l i c e n s e s / gpl⤦

Ç . html>\n”
) ;
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re turn 0 ;
1335 case ( ’ h ’ ) :

bt usage ( ) ;
r e turn 0 ;

}
}

1340 i f ( ! u r l ) {
f p r i n t f ( s tde r r , ” bu i l d t o r r e n t : announce u r l r equ i r ed \n”) ;
f p r i n t f ( s tde r r , ”Try ‘ bu i l d t o r r e n t −−help ’ f o r more in fo rmat ion .\n”) ;
r e turn 1 ;

}
1345 i f (0 <= lp l e n && lp l e n < 31) {

plen = 1 << l p l e n ;
}
i f ( p len <= 0) { /∗ avoid d i v i s i o n by zero ∗/

f p r i n t f ( s tde r r , ” bu i l d t o r r e n t : p i e c e l ength must be g r e a t e r than 0\n”) ;
1350 re turn 1 ;

}

i f ( f i l e l i s t f i l e n am e ) {
i f ( opt ind + 1 < argc ) {

1355 f p r i n t f ( s tde r r , ” bu i l d t o r r e n t : too many arguments\n”) ;
f p r i n t f ( s tde r r , ”Try ‘ bu i l d t o r r e n t −−help ’ f o r more in fo rmat ion .\n”) ;
r e turn 1 ;

}
i f ( opt ind + 1 > argc ) {

1360 f p r i n t f ( s tde r r , ” bu i l d t o r r e n t : too few arguments\n”) ;
f p r i n t f ( s tde r r , ”Try ‘ bu i l d t o r r e n t −−help ’ f o r more in fo rmat ion .\n”) ;
r e turn 1 ;

}
i f ( ! nameflag ) {

1365 f p r i n t f ( s tde r r , ” bu i l d t o r r e n t : miss ing ’−n ’ , r equ i r ed when us ing ’− f ’\n”) ;
f p r i n t f ( s tde r r , ”Try ‘ bu i l d t o r r e n t −−help ’ f o r more in fo rmat ion .\n”) ;
r e turn 1 ;

}
inname = NULL;

1370 o u t f i l e = argv [ opt ind ] ;
} e l s e {

i f ( opt ind + 2 < argc ) {
f p r i n t f ( s tde r r , ” bu i l d t o r r e n t : too many arguments\n”) ;
f p r i n t f ( s tde r r , ”Try ‘ bu i l d t o r r e n t −−help ’ f o r more in fo rmat ion .\n”) ;

1375 re turn 1 ;
}
i f ( opt ind + 2 > argc ) {

f p r i n t f ( s tde r r , ” bu i l d t o r r e n t : too few arguments\n”) ;
f p r i n t f ( s tde r r , ”Try ‘ bu i l d t o r r e n t −−help ’ f o r more in fo rmat ion .\n”) ;

1380 re turn 1 ;
}
inname = argv [ opt ind ] ;
o u t f i l e = argv [ opt ind + 1 ] ;

}
1385

/∗ handle paths c o r r e c t l y ( note : r e qu i r e s POSIX basename ( ) , not GNU) ∗/
i f ( inname ) {

i f ( s t r l e n ( inname ) > 8190) {
f p r i n t f ( s tde r r , ” bu i l d t o r r e n t : ’ input ’ argument too long \n”) ;

1390 re turn 1 ;
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}
s t rncpy (nametemp , inname , 8191) ;
nametemp [ 8 1 9 1 ] = ’\0 ’ ;
namebase = basename (nametemp) ;

1395 s l e n = s t r l e n ( namebase ) ;
f o r ( i = 0 ; i < s l e n ; ++i ) {

i f ( namebase [ i ] == ’/ ’ ) {
f p r i n t f (

s tde r r ,
1400 ” bu i l d t o r r e n t : BUG! input (\”%s \”) munged (\”%s \”) conta in s ’ / ’ .\ n” ,

inname ,
namebase

) ;
r e turn 1 ;

1405 }
}

}

i f ( inname ) {
1410 i f ( s t a t ( inname , &s ) ) {

f p r i n t f ( s tde r r , ” bu i l d t o r r e n t : could not s t a t \”%s \”\n” , inname ) ;
r e turn 1 ;

}
}

1415

t o r r en t = b t d i c t i o na r y ( ) ;
i n f o = b t d i c t i o na r y ( ) ;
b t d i c t i o n a r y i n s e r t 0 (

in fo , ”name” , b t s t r i n g 0 ( nameflag ? nameflag : namebase )
1420 ) ;

b t d i c t i o n a r y i n s e r t 0 ( in fo , ” p i e c e l ength ” , b t i n t e g e r ( p len ) ) ;
i f ( u r l s ) {

i f ( ! ( announce l i s t = b t pa r s e announc e l i s t ( u r l s ) ) ) {
f p r i n t f ( s tde r r , ” bu i l d t o r r e n t : e r r o r par s ing announce− l i s t argument\n”) ;

1425 re turn 1 ;
}

}
i f ( wurls ) {

i f ( ! ( web s e ed l i s t = b t pa r s e web s e ed l i s t ( wurls ) ) ) {
1430 f p r i n t f ( s tde r r , ” bu i l d t o r r e n t : e r r o r par s ing webseed l i s t argument\n”) ;

r e turn 1 ;
}

}
f l i s t = b t c r e a t e f i l e l i s t ( ) ;

1435 a f l i s t = b t c r e a t e a f i l e l i s t ( ) ;

i f ( inname && S ISDIR ( s . st mode ) ) {

mu l t i f i l e = 1 ;
1440 p a t h l i s t = b t l i s t ( ) ;

memcpy( path , inname , s t r l e n ( inname ) + 1) ;
i f ( b t f i n d f i l e s ( compar , 8192 , path , p a th l i s t , f l i s t ) ) {

f p r i n t f ( s tde r r , ” bu i l d t o r r e n t : e r r o r f i nd i n g f i l e s \n”) ;
r e turn 1 ;

1445 }

} e l s e i f ( inname && S ISREG( s . st mode ) ) {
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mu l t i f i l e = 0 ;
1450 b t f i l e l i s t p r e p e n d ( f l i s t , inname , NULL) ;

} e l s e i f ( ! inname ) {

b t e r r o r e r r = BT ERRORNONE;
1455 mu l t i f i l e = 1 ;

i f (0 == strcmp (” −” , f i l e l i s t f i l e n am e ) ) {
e r r = b t p a r s e f i l e l i s t ( f l i s t , s td in ) ;

} e l s e {
FILE ∗ f i l e l i s t f i l e ;

1460 i f ( ( f i l e l i s t f i l e = fopen ( f i l e l i s t f i l e n am e , ” rb ”) ) ) {
e r r = b t p a r s e f i l e l i s t ( f l i s t , f i l e l i s t f i l e ) ;
f c l o s e ( f i l e l i s t f i l e ) ;

} e l s e {
f p r i n t f (

1465 s tde r r ,
” bu i l d t o r r e n t : couldn ’ t open f i l e l i s t \”%s \”\n” ,
f i l e l i s t f i l e n am e

) ;
r e turn 1 ;

1470 }
}
i f ( e r r ) {

f p r i n t f ( s tde r r , ” bu i l d t o r r e n t : e r r o r p ro c e s s i ng f i l e l i s t \n”) ;
r e turn 1 ;

1475 }

} e l s e {

f p r i n t f (
1480 s tde r r , ” bu i l d t o r r e n t : \”%s \” i s n e i t h e r f i l e nor d i r e c t o r y \n” , inname

) ;
r e turn 1 ;

}
1485

i f ( b t a n n o t a t e f i l e s ( f l i s t , a f l i s t ) ) {
f p r i n t f ( s tde r r , ” bu i l d t o r r e n t : e r r o r annotat ing f i l e l i s t \n”) ;
r e turn 1 ;

}
1490

i f ( p r ivated ) {
b t d i c t i o n a r y i n s e r t 0 ( in fo , ” p r i va t e ” , b t i n t e g e r ( p r i va t eopt ) ) ;

}
b t d i c t i o n a r y i n s e r t 0 ( tor rent , ”announce ” , b t s t r i n g 0 ( u r l ) ) ;

1495 i f ( u r l s ) {
b t d i c t i o n a r y i n s e r t 0 ( tor rent , ”announce− l i s t ” , announce l i s t ) ;

}
i f ( wurls ) {

b t d i c t i o n a r y i n s e r t 0 ( tor rent , ” ur l − l i s t ” , web s e ed l i s t ) ;
1500 }

i f ( ! nodate ) {
b t d i c t i o n a r y i n s e r t 0 ( tor rent , ” c r e a t i on date ” , b t i n t e g e r ( time (NULL) ) ) ;

}
i f ( ! noc rea to r ) {
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1505 b t d i c t i o n a r y i n s e r t 0 (
tor rent , ” c r ea ted by” , b t s t r i n g 0 (” bu i l d t o r r e n t /” b t v e r s i on )

) ;
}
i f ( commentstr ) {

1510 b t d i c t i o n a r y i n s e r t 0 ( tor rent , ”comment” , b t s t r i n g 0 ( commentstr ) ) ;
}
i f ( ! ( output = fopen ( o u t f i l e , ”wb”) ) ) {

f p r i n t f (
s tde r r , ” bu i l d t o r r e n t : couldn ’ t open \”%s \” f o r wr i t i ng \n” , o u t f i l e

1515 ) ;
r e turn 1 ;

}

i f ( ! ( p i e c e s = b t ha sh p i e c e s ( a f l i s t , plen , domd5sum , verbose ) ) ) {
1520 f p r i n t f ( s tde r r , ” bu i l d t o r r e n t : e r r o r hashing f i l e s \n”) ;

r e turn 1 ;
}

i f ( m u l t i f i l e ) {
1525 b t d i c t i o n a r y i n s e r t 0 ( in fo , ” f i l e s ” , b t a f i l e l i s t i n f o ( a f l i s t ) ) ;

} e l s e {
b t a f i l e l i s t node = a f l i s t −>next ;
b t d i c t i o n a r y i n s e r t 0 ( in fo , ” l ength ” , b t i n t e g e r ( node−>l ength ) ) ;
i f ( node−>md5sum) {

1530 b t d i c t i o n a r y i n s e r t 0 ( in fo , ”md5sum” , node−>md5sum) ;
}

}

b t d i c t i o n a r y i n s e r t 0 ( in fo , ” p i e c e s ” , p i e c e s ) ;
1535 b t d i c t i o n a r y i n s e r t 0 ( tor rent , ” i n f o ” , i n f o ) ;

i f ( b t wr i t e ( output , t o r r en t ) ) {
f p r i n t f ( s tde r r , ” bu i l d t o r r e n t : e r r o r wr i t i ng \”%s \”\n” , o u t f i l e ) ;
r e turn 1 ;

1540 }
i f ( show ) {

p r i n t f (” t o r r en t =>\n”) ;
bt show ( tor rent , show == 2 , 2 , 2 , 0) ;

}
1545 f c l o s e ( output ) ;

r e turn 0 ;
}

/∗ EOF ∗/

5 ChangeLog

ve r s i on date
changes

0 .9˜ g i t 2010−11−02
5 new : verbose opt ions −s and −S rep laced with −v and −vv

new : so r t ed d i r e c t o r y l i s t i n g s
f i x : much s imp l i f i c a t i o n o f e r r o r handl ing code
f i x : manual page word s p l i t t i n g warning
thanks to Dave ”WormFood” f o r c on t r i bu t i on s and sugge s t i on s
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10

0 .8 2010−01−31
new : − f opt ion to bu i ld t o r r en t us ing ex t e rna l f i l e l i s t
new : −n opt ion to s e t t o r r en t name
new : −L opt ion to s e t p i e c e s i z e as a power o f 2

15 new : −w opt ion f o r webseed u r l l i s t
f i x : much i n t e r n a l r e f a c t o r i n g to make fu tu r e changes e a s i e r
new : switched to g i t f o r source code management
new : document new opt ions
new : d e s c r i b e announce− l i s t syntax in man page

20 f i x : announce− l i s t s e g f a u l t on 64 b i t

0 . 7 2008−04−12
f i x : handle empty f i l e s b e t t e r
f i x : badly formatted e r r o r messages

25 f i x : c rash on nonsense p i e c e l ength

0 .6 2007−12−04
new : autoconf − i s c a t e d with endianness check ing
new : man page

30

0 .5 2007−09−19 16 :15
new : p rog r e s s bar
new : support l a r g e f i l e s

35 0 .4 2007−09−03 15 :15
f i x : handle d i r e c t o r i e s with ’/ ’ c o r r e c t l y

0 .3 2007−06−03 20 :30
new : no more c r yp t i c re turn codes ; b e t t e r e r r o r messages

40 new : −−qu i e t f l a g turns o f f a l l non− e r r o r output
new : t o r r en t pre t ty p r i n t i n g ( i n c l ud ing p i e c e s i f r eques ted )
new : t o r r en t op t i ona l : announce− l i s t

0 . 2 2007−06−03 15 :40
45 new : i n f o / f i l e op t i ona l : md5sum

new : i n f o op t i ona l : p r i va t e
new : t o r r en t op t i ona l : c r e a t i on date , c r ea ted by , comment
new : s i n g l e − f i l e mode

50 0 .1 ?
i n i t i a l announcement

6 configure.in

AC INIT ( [ bu i l d t o r r e n t ] , [ 0 . 9 ˜ g i t ] , [ claude@mathr . co . uk ] )
AC CONFIG SRCDIR( [ bu i l d t o r r e n t . c ] )
AC CONFIG HEADERS( [ c on f i g . h ] )
AM INIT AUTOMAKE

5 AC PROG CC
AC HEADER DIRENT
AC HEADER STDC
AC C CONST
AC C BIGENDIAN CROSS

10 AC TYPE SIZE T
AC HEADER TIME
AC PROG GCC TRADITIONAL
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AC FUNC STAT
AC CONFIG FILES ( [ Make f i l e ] )

15 ACOUTPUT

7 COPYING

GNU GENERAL PUBLIC LICENSE
Vers ion 2 , June 1991

Copyright (C) 1989 , 1991 Free Software Foundation , Inc .
5 51 Frankl in St , F i f th Floor , Boston , MA 02110−1301 USA

Everyone i s permitted to copy and d i s t r i b u t e verbatim cop i e s
o f t h i s l i c e n s e document , but changing i t i s not a l lowed .

Preamble
10

The l i c e n s e s f o r most so f tware are des igned to take away your
freedom to share and change i t . By contras t , the GNU General Publ ic
L i cense i s intended to guarantee your freedom to share and change f r e e
so ftware −−to make sure the so f tware i s f r e e f o r a l l i t s u s e r s . This

15 General Publ ic L i cense app l i e s to most o f the Free Software
Foundation ’ s so f tware and to any other program whose authors commit to
us ing i t . (Some other Free Software Foundation so f tware i s covered by
the GNU Library General Publ ic L i cense in s t ead . ) You can apply i t to
your programs , too .

20

When we speak o f f r e e so ftware , we are r e f e r r i n g to freedom , not
p r i c e . Our General Publ ic L i c en s e s are des igned to make sure that you
have the freedom to d i s t r i b u t e cop i e s o f f r e e so f tware ( and charge f o r
t h i s s e r v i c e i f you wish ) , that you r e c e i v e source code or can get i t

25 i f you want i t , that you can change the so f tware or use p i e c e s o f i t
in new f r e e programs ; and that you know you can do these th ing s .

To pro t e c t your r i gh t s , we need to make r e s t r i c t i o n s that f o rb i d
anyone to deny you these r i g h t s or to ask you to sur render the r i g h t s .

30 These r e s t r i c t i o n s t r a n s l a t e to c e r t a i n r e s p o n s i b i l i t i e s f o r you i f you
d i s t r i b u t e cop i e s o f the software , or i f you modify i t .

For example , i f you d i s t r i b u t e cop i e s o f such a program , whether
g r a t i s or f o r a fee , you must g ive the r e c i p i e n t s a l l the r i g h t s that

35 you have . You must make sure that they , too , r e c e i v e or can get the
source code . And you must show them these terms so they know th e i r
r i g h t s .

We pro t e c t your r i g h t s with two s t ep s : ( 1 ) copyr ight the software , and
40 (2 ) o f f e r you t h i s l i c e n s e which g i v e s you l e g a l permis s ion to copy ,

d i s t r i b u t e and/ or modify the so f tware .

Also , f o r each author ’ s p r o t e c t i on and ours , we want to make c e r t a i n
that everyone understands that there i s no warranty f o r t h i s f r e e

45 so f tware . I f the so f tware i s modi f i ed by someone e l s e and passed on , we
want i t s r e c i p i e n t s to know that what they have i s not the o r i g i n a l , so
that any problems introduced by othe r s w i l l not r e f l e c t on the o r i g i n a l
authors ’ r epu ta t i on s .

50 Fina l ly , any f r e e program i s threatened cons tant ly by so f tware
patents . We wish to avoid the danger that r e d i s t r i b u t o r s o f a f r e e
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program w i l l i n d i v i d u a l l y obta in patent l i c e n s e s , in e f f e c t making the
program prop r i e t a ry . To prevent th i s , we have made i t c l e a r that any
patent must be l i c e n s e d f o r everyone ’ s f r e e use or not l i c e n s e d at a l l .

55

The p r e c i s e terms and cond i t i on s f o r copying , d i s t r i b u t i o n and
mod i f i c a t i on f o l l ow .

GNU GENERAL PUBLIC LICENSE
60 TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION

0 . This L i cense app l i e s to any program or other work which conta in s
a no t i c e p laced by the copyr ight ho lder say ing i t may be d i s t r i b u t e d
under the terms o f t h i s General Publ ic L i cense . The ”Program” , below ,

65 r e f e r s to any such program or work , and a ”work based on the Program”
means e i t h e r the Program or any d e r i v a t i v e work under copyr ight law :
that i s to say , a work conta in ing the Program or a por t i on o f i t ,
e i t h e r verbatim or with mod i f i c a t i on s and/ or t r an s l a t ed in to another
language . ( Here ina f t e r , t r a n s l a t i o n i s inc luded without l im i t a t i o n in

70 the term ”mod i f i c a t i on ” . ) Each l i c e n s e e i s addressed as ”you ” .

A c t i v i t i e s other than copying , d i s t r i b u t i o n and mod i f i c a t i on are not
covered by t h i s L i cense ; they are out s id e i t s scope . The act o f
running the Program i s not r e s t r i c t e d , and the output from the Program

75 i s covered only i f i t s contents c on s t i t u t e a work based on the
Program ( independent o f having been made by running the Program ) .
Whether that i s t rue depends on what the Program does .

1 . You may copy and d i s t r i b u t e verbatim cop i e s o f the Program ’ s
80 source code as you r e c e i v e i t , in any medium , provided that you

consp i cuous ly and approp r i a t e l y pub l i sh on each copy an appropr ia t e
copyr ight no t i c e and d i s c l a ime r o f warranty ; keep i n t a c t a l l the
no t i c e s that r e f e r to t h i s L i cense and to the absence o f any warranty ;
and g ive any other r e c i p i e n t s o f the Program a copy o f t h i s L i cense

85 along with the Program .

You may charge a f e e f o r the phy s i c a l act o f t r a n s f e r r i n g a copy , and
you may at your opt ion o f f e r warranty p ro t e c t i on in exchange f o r a f e e .

90 2 . You may modify your copy or cop i e s o f the Program or any por t i on
o f i t , thus forming a work based on the Program , and copy and
d i s t r i b u t e such mod i f i c a t i on s or work under the terms o f Sec t i on 1
above , provided that you a l s o meet a l l o f the se cond i t i on s :

95 a ) You must cause the modi f i ed f i l e s to car ry prominent no t i c e s
s t a t i n g that you changed the f i l e s and the date o f any change .

b) You must cause any work that you d i s t r i b u t e or publ i sh , that in
whole or in part conta in s or i s der ived from the Program or any

100 part the reo f , to be l i c e n s e d as a whole at no charge to a l l t h i rd
p a r t i e s under the terms o f t h i s L i cense .

c ) I f the modi f i ed program normally reads commands i n t e r a c t i v e l y
when run , you must cause i t , when s t a r t ed running f o r such

105 i n t e r a c t i v e use in the most ord inary way , to p r i n t or d i sp l ay an
announcement i n c l ud ing an appropr ia t e copyr ight no t i c e and a
no t i c e that the re i s no warranty ( or e l s e , say ing that you prov ide
a warranty ) and that u s e r s may r e d i s t r i b u t e the program under
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the se cond i t i ons , and t e l l i n g the user how to view a copy o f t h i s
110 License . ( Exception : i f the Program i t s e l f i s i n t e r a c t i v e but

does not normally p r i n t such an announcement , your work based on
the Program i s not r equ i r ed to p r i n t an announcement . )

These requ i rements apply to the modi f i ed work as a whole . I f
115 i d e n t i f i a b l e s e c t i o n s o f that work are not der ived from the Program ,

and can be reasonab ly cons ide r ed independent and separa te works in
themselves , then t h i s License , and i t s terms , do not apply to those
s e c t i o n s when you d i s t r i b u t e them as separa t e works . But when you
d i s t r i b u t e the same s e c t i o n s as part o f a whole which i s a work based

120 on the Program , the d i s t r i b u t i o n o f the whole must be on the terms o f
t h i s License , whose pe rmi s s i ons f o r other l i c e n s e e s extend to the
e n t i r e whole , and thus to each and every part r e g a r d l e s s o f who wrote i t .

Thus , i t i s not the i n t en t o f t h i s s e c t i o n to c la im r i g h t s or con t e s t
125 your r i g h t s to work wr i t t en e n t i r e l y by you ; rather , the i n t en t i s to

e x e r c i s e the r i g h t to c on t r o l the d i s t r i b u t i o n o f d e r i v a t i v e or
c o l l e c t i v e works based on the Program .

In addit ion , mere aggregat ion o f another work not based on the Program
130 with the Program ( or with a work based on the Program ) on a volume o f

a s to rage or d i s t r i b u t i o n medium does not br ing the other work under
the scope o f t h i s L i cense .

3 . You may copy and d i s t r i b u t e the Program ( or a work based on i t ,
135 under Sec t i on 2) in ob j e c t code or executab l e form under the terms o f

Se c t i on s 1 and 2 above provided that you a l s o do one o f the f o l l ow i ng :

a ) Accompany i t with the complete cor re spond ing machine− r eadab le
source code , which must be d i s t r i b u t e d under the terms o f Se c t i on s

140 1 and 2 above on a medium customar i ly used f o r so f tware in te rchange ; or ,

b ) Accompany i t with a wr i t t en o f f e r , v a l i d f o r at l e a s t three
years , to g ive any th i rd party , f o r a charge no more than your
co s t o f phy s i c a l l y per forming source d i s t r i bu t i on , a complete

145 machine− r eadab le copy o f the cor re spond ing source code , to be
d i s t r i b u t e d under the terms o f Se c t i on s 1 and 2 above on a medium
customar i ly used f o r so f tware in te rchange ; or ,

c ) Accompany i t with the in fo rmat ion you r e c e i v ed as to the o f f e r
150 to d i s t r i b u t e cor re spond ing source code . ( This a l t e r n a t i v e i s

a l lowed only f o r noncommercial d i s t r i b u t i o n and only i f you
r e c e i v ed the program in ob j e c t code or executab l e form with such
an o f f e r , in accord with Subsect ion b above . )

155 The source code f o r a work means the p r e f e r r e d form o f the work f o r
making mod i f i c a t i on s to i t . For an executab l e work , complete source
code means a l l the source code f o r a l l modules i t conta ins , p lus any
a s s o c i a t ed i n t e r f a c e d e f i n i t i o n f i l e s , p lus the s c r i p t s used to
con t r o l compi la t ion and i n s t a l l a t i o n o f the executab l e . However , as a

160 s p e c i a l except ion , the source code d i s t r i b u t e d need not in c lude
anything that i s normally d i s t r i b u t e d ( in e i t h e r source or binary
form ) with the major components ( compiler , kerne l , and so on ) o f the
operat ing system on which the executab l e runs , un l e s s that component
i t s e l f accompanies the executab l e .

165
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I f d i s t r i b u t i o n o f executab l e or ob j e c t code i s made by o f f e r i n g
ac c e s s to copy from a des ignated place , then o f f e r i n g equ iva l en t
a c c e s s to copy the source code from the same p lace counts as
d i s t r i b u t i o n o f the source code , even though th i rd p a r t i e s are not

170 compel led to copy the source along with the ob j e c t code .

4 . You may not copy , modify , sub l i c en s e , or d i s t r i b u t e the Program
except as exp r e s s l y provided under t h i s L i cense . Any attempt
otherwi s e to copy , modify , s ub l i c e n s e or d i s t r i b u t e the Program i s

175 void , and w i l l automat i ca l l y terminate your r i g h t s under t h i s L i cense .
However , p a r t i e s who have r e c e i v ed cop ie s , or r i gh t s , from you under
t h i s L i cense w i l l not have t h e i r l i c e n s e s terminated so long as such
p a r t i e s remain in f u l l compliance .

180 5 . You are not r equ i r ed to accept t h i s License , s i n c e you have not
s igned i t . However , nothing e l s e grants you permis s ion to modify or
d i s t r i b u t e the Program or i t s d e r i v a t i v e works . These a c t i on s are
p roh ib i t ed by law i f you do not accept t h i s L i cense . Therefore , by
modifying or d i s t r i b u t i n g the Program ( or any work based on the

185 Program ) , you i nd i c a t e your acceptance o f t h i s L i cense to do so , and
a l l i t s terms and cond i t i on s f o r copying , d i s t r i b u t i n g or modifying
the Program or works based on i t .

6 . Each time you r e d i s t r i b u t e the Program ( or any work based on the
190 Program ) , the r e c i p i e n t automat i ca l l y r e c e i v e s a l i c e n s e from the

o r i g i n a l l i c e n s o r to copy , d i s t r i b u t e or modify the Program sub j e c t to
these terms and cond i t i on s . You may not impose any f u r t h e r
r e s t r i c t i o n s on the r e c i p i e n t s ’ e x e r c i s e o f the r i g h t s granted he re in .
You are not r e s p on s i b l e f o r en f o r c i ng compliance by th i rd p a r t i e s to

195 t h i s L i cense .

7 . I f , as a consequence o f a court judgment or a l l e g a t i o n o f patent
in f r ingement or f o r any other reason ( not l im i t ed to patent i s s u e s ) ,
c ond i t i on s are imposed on you ( whether by court order , agreement or

200 otherw i s e ) that con t r ad i c t the cond i t i on s o f t h i s License , they do not
excuse you from the cond i t i on s o f t h i s L i cense . I f you cannot
d i s t r i b u t e so as to s a t i s f y s imul taneous ly your o b l i g a t i o n s under t h i s
L i cense and any other pe r t i n en t ob l i g a t i on s , then as a consequence you
may not d i s t r i b u t e the Program at a l l . For example , i f a patent

205 l i c e n s e would not permit roya l ty − f r e e r e d i s t r i b u t i o n o f the Program by
a l l those who r e c e i v e cop i e s d i r e c t l y or i n d i r e c t l y through you , then
the only way you could s a t i s f y both i t and t h i s L i cense would be to
r e f r a i n e n t i r e l y from d i s t r i b u t i o n o f the Program .

210 I f any por t i on o f t h i s s e c t i o n i s he ld i n v a l i d or unen fo rceab l e under
any p a r t i c u l a r c ircumstance , the balance o f the s e c t i o n i s intended to
apply and the s e c t i o n as a whole i s intended to apply in other
c i r cumstances .

215 I t i s not the purpose o f t h i s s e c t i o n to induce you to i n f r i n g e any
patents or other property r i g h t c la ims or to cont e s t v a l i d i t y o f any
such c la ims ; t h i s s e c t i o n has the s o l e purpose o f p r o t e c t i ng the
i n t e g r i t y o f the f r e e so f tware d i s t r i b u t i o n system , which i s
implemented by pub l i c l i c e n s e p r a c t i c e s . Many people have made

220 generous c on t r i bu t i on s to the wide range o f so f tware d i s t r i b u t e d
through that system in r e l i a n c e on c on s i s t e n t app l i c a t i on o f that
system ; i t i s up to the author /donor to dec ide i f he or she i s w i l l i n g
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to d i s t r i b u t e so f tware through any other system and a l i c e n s e e cannot
impose that cho i c e .

225

This s e c t i o n i s intended to make thoroughly c l e a r what i s b e l i e v ed to
be a consequence o f the r e s t o f t h i s L i cense .

8 . I f the d i s t r i b u t i o n and/or use o f the Program i s r e s t r i c t e d in
230 c e r t a i n c oun t r i e s e i t h e r by patents or by copyr ighted i n t e r f a c e s , the

o r i g i n a l copyr ight ho lder who p l a c e s the Program under t h i s L i cense
may add an e x p l i c i t g eog raph i ca l d i s t r i b u t i o n l im i t a t i o n exc lud ing
those count r i e s , so that d i s t r i b u t i o n i s permitted only in or among
coun t r i e s not thus excluded . In such case , t h i s L i cense i n co rpo r a t e s

235 the l im i t a t i o n as i f wr i t t en in the body o f t h i s L i cense .

9 . The Free Software Foundation may pub l i sh r e v i s ed and/or new ve r s i on s
o f the General Publ ic L i cense from time to time . Such new ve r s i on s w i l l
be s im i l a r in s p i r i t to the pre sent ver s ion , but may d i f f e r in d e t a i l to

240 address new problems or concerns .

Each ve r s i on i s g iven a d i s t i n g u i s h i n g ve r s i on number . I f the Program
s p e c i f i e s a ve r s i on number o f t h i s L i cense which app l i e s to i t and ”any
l a t e r v e r s i on ” , you have the opt ion o f f o l l ow i n g the terms and cond i t i on s

245 e i t h e r o f that ve r s i on or o f any l a t e r v e r s i on publ i shed by the Free
Software Foundation . I f the Program does not s p e c i f y a ve r s i on number o f
t h i s License , you may choose any ve r s i on ever publ i shed by the Free Software
Foundation .

250 10 . I f you wish to in co rpo ra t e par t s o f the Program in to other f r e e
programs whose d i s t r i b u t i o n cond i t i on s are d i f f e r e n t , wr i t e to the author
to ask f o r permis s ion . For so f tware which i s copyr ighted by the Free
Software Foundation , wr i t e to the Free Software Foundation ; we sometimes
make except i on s f o r t h i s . Our d e c i s i o n w i l l be guided by the two goa l s

255 o f p r e s e rv ing the f r e e s t a tu s o f a l l d e r i v a t i v e s o f our f r e e so f tware and
o f promoting the shar ing and reuse o f so f tware g en e r a l l y .

NO WARRANTY

260 11 . BECAUSE THE PROGRAM IS LICENSED FREE OF CHARGE, THERE IS NO WARRANTY
FOR THE PROGRAM, TO THE EXTENT PERMITTED BY APPLICABLE LAW. EXCEPT WHEN
OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR OTHER PARTIES
PROVIDE THE PROGRAM ”AS IS” WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESSED
OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF

265 MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE ENTIRE RISK AS
TO THE QUALITY AND PERFORMANCE OF THE PROGRAM IS WITH YOU. SHOULD THE
PROGRAM PROVE DEFECTIVE, YOU ASSUME THE COST OF ALL NECESSARY SERVICING,
REPAIR OR CORRECTION.

270 12 . IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING
WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MAY MODIFY AND/OR
REDISTRIBUTE THE PROGRAM AS PERMITTED ABOVE, BE LIABLE TO YOU FOR DAMAGES,
INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING
OUT OF THE USE OR INABILITY TO USE THE PROGRAM (INCLUDING BUT NOT LIMITED

275 TO LOSS OF DATA OR DATA BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY
YOU OR THIRD PARTIES OR A FAILURE OF THE PROGRAM TO OPERATE WITH ANY OTHER
PROGRAMS) , EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGES.
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280 END OF TERMS AND CONDITIONS

How to Apply These Terms to Your New Programs

I f you develop a new program , and you want i t to be o f the g r e a t e s t
285 po s s i b l e use to the publ ic , the bes t way to ach ieve t h i s i s to make i t

f r e e so f tware which everyone can r e d i s t r i b u t e and change under these terms .

To do so , attach the f o l l ow i n g no t i c e s to the program . I t i s s a f e s t
to attach them to the s t a r t o f each source f i l e to most e f f e c t i v e l y

290 convey the ex c l u s i on o f warranty ; and each f i l e should have at l e a s t
the ” copyr ight ” l i n e and a po in t e r to where the f u l l no t i c e i s found .

<one l i n e to g ive the program ’ s name and a b r i e f idea o f what i t does .>
Copyright (C) <year> <name o f author>

295

This program i s f r e e so f tware ; you can r e d i s t r i b u t e i t and/ or modify
i t under the terms o f the GNU General Publ ic L i cense as publ i shed by
the Free Software Foundation ; e i t h e r v e r s i on 2 o f the License , or
( at your opt ion ) any l a t e r v e r s i on .

300

This program i s d i s t r i b u t e d in the hope that i t w i l l be use fu l ,
but WITHOUT ANY WARRANTY; without even the impl i ed warranty o f
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the
GNU General Publ ic L i cense f o r more d e t a i l s .

305

You should have r e c e i v ed a copy o f the GNU General Publ ic L i cense
along with t h i s program ; i f not , wr i t e to the Free Software
Foundation , Inc . , 51 Frankl in St , F i f th Floor , Boston , MA 02110−1301 USA

310

Also add in fo rmat ion on how to contact you by e l e c t r o n i c and paper mail .

I f the program i s i n t e r a c t i v e , make i t output a shor t no t i c e l i k e t h i s
when i t s t a r t s in an i n t e r a c t i v e mode :

315

Gnomovision ve r s i on 69 , Copyright (C) year name o f author
Gnomovision comes with ABSOLUTELY NO WARRANTY; f o r d e t a i l s type ‘ show w’ .
This i s f r e e so f tware , and you are welcome to r e d i s t r i b u t e i t
under c e r t a i n cond i t i on s ; type ‘ show c ’ f o r d e t a i l s .

320

The hypo the t i c a l commands ‘ show w’ and ‘ show c ’ should show the appropr ia t e
par t s o f the General Publ ic L i cense . Of course , the commands you use may
be c a l l e d something other than ‘ show w’ and ‘ show c ’ ; they could even be
mouse− c l i c k s or menu items −−whatever s u i t s your program .

325

You should a l s o get your employer ( i f you work as a programmer ) or your
school , i f any , to s i gn a ” copyr ight d i s c l a ime r ” f o r the program , i f
nece s sa ry . Here i s a sample ; a l t e r the names :

330 Yoyodyne , Inc . , hereby d i s c l a ims a l l copyr ight i n t e r e s t in the program
‘Gnomovision ’ ( which makes pas s e s at compi l e r s ) wr i t t en by James Hacker .

<s i gna tu r e o f Ty Coon>, 1 Apr i l 1989
Ty Coon , Pres ident o f Vice

335

This General Publ ic L i cense does not permit i n co rpo ra t i ng your program in to
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prop r i e t a ry programs . I f your program i s a subrout ine l i b r a ry , you may
cons id e r i t more u s e f u l to permit l i n k i n g p rop r i e t a ry app l i c a t i o n s with the
l i b r a r y . I f t h i s i s what you want to do , use the GNU Library General

340 Publ ic L i cense in s t ead o f t h i s L i cense .

8 filelist.ex

bu i l d t o r r e n t | bin / bu i l d t o r r e n t
bu i l d t o r r e n t . 1 | share /man/man1/ bu i l d t o r r en t . 1
README| share /doc/ bu i l d t o r r e n t /README
TODO| share /doc/ bu i l d t o r r e n t /TODO

5 f i l e l i s t . ex | share /doc/ bu i l d t o r r e n t / f i l e l i s t . ex
bu i l d t o r r e n t . c | s r c / bu i l d t o r r en t / bu i l d t o r r e n t . c
/ e t c /passwd | e t c /passwd

9 .gitignore

. deps/
Make f i l e
Make f i l e . in
a c l o c a l .m4

5 autom4te . cache /
bu i l d t o r r e n t
bu i l d to r r en t −bu i l d t o r r e n t . o
bu i l d to r r en t −md5 . o
bu i l d to r r en t −sha1 . o

10 compi le
c on f i g . h
c on f i g . h . in
c on f i g . l og
c on f i g . s t a tu s

15 c on f i gu r e
depcomp
i n s t a l l −sh
miss ing
stamp−h1

10 INSTALL

I n s t a l l a t i o n I n s t r u c t i o n s
∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗∗

Copyright (C) 1994 , 1995 , 1996 , 1999 , 2000 , 2001 , 2002 , 2004 , 2005 Free
5 Software Foundation , Inc .

This f i l e i s f r e e documentation ; the Free Software Foundation g i v e s
un l imited permis s ion to copy , d i s t r i b u t e and modify i t .

10 Basic I n s t a l l a t i o n
==================

These are g en e r i c i n s t a l l a t i o n i n s t r u c t i o n s .

15 The ‘ con f i gure ’ s h e l l s c r i p t attempts to guess c o r r e c t va lue s f o r
va r i ous system−dependent v a r i a b l e s used during compi la t ion . I t uses
those va lue s to c r e a t e a ‘ Makef i le ’ in each d i r e c t o r y o f the package .
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I t may a l s o c r e a t e one or more ‘ . h ’ f i l e s conta in ing system−dependent
d e f i n i t i o n s . F ina l ly , i t c r e a t e s a s h e l l s c r i p t ‘ c on f i g . s tatus ’ that

20 you can run in the fu tu r e to r e c r e a t e the cur rent con f i gu ra t i on , and a
f i l e ‘ c on f i g . log ’ conta in ing compi ler output ( u s e f u l mainly f o r
debugging ‘ con f i gure ’ ) .

I t can a l s o use an op t i ona l f i l e ( t y p i c a l l y c a l l e d ‘ c on f i g . cache ’
25 and enabled with ‘−−cache− f i l e=con f i g . cache ’ or s imply ‘−C’ ) that saves

the r e s u l t s o f i t s t e s t s to speed up r e c on f i g u r i n g . ( Caching i s
d i s ab l ed by de f au l t to prevent problems with a c c i d en t a l use o f s t a l e
cache f i l e s . )

30 I f you need to do unusual th ing s to compi le the package , p l e a s e t ry
to f i g u r e out how ‘ con f i gure ’ could check whether to do them , and mail
d i f f s or i n s t r u c t i o n s to the address g iven in the ‘README’ so they can
be cons ide r ed f o r the next r e l e a s e . I f you are us ing the cache , and at
some po int ‘ c on f i g . cache ’ conta in s r e s u l t s you don ’ t want to keep , you

35 may remove or ed i t i t .

The f i l e ‘ c on f i gu r e . ac ’ ( or ‘ c on f i gu r e . in ’ ) i s used to c r e a t e
‘ con f i gure ’ by a program ca l l e d ‘ autoconf ’ . You only need
‘ c on f i gu r e . ac ’ i f you want to change i t or r eg ene ra t e ‘ con f i gure ’ us ing

40 a newer ve r s i on o f ‘ autoconf ’ .

The s imp l e s t way to compi le t h i s package i s :

1 . ‘ cd ’ to the d i r e c t o r y conta in ing the package ’ s source code and type
45 ‘ . / con f i gure ’ to c on f i gu r e the package f o r your system . I f you ’ re

us ing ‘ csh ’ on an old ve r s i on o f System V, you might need to type
‘ sh . / con f i gure ’ i n s t ead to prevent ‘ csh ’ from t ry ing to execute
‘ con f i gure ’ i t s e l f .

50 Running ‘ con f i gure ’ takes awhi le . While running , i t p r i n t s some
messages t e l l i n g which f e a t u r e s i t i s check ing f o r .

2 . Type ‘make ’ to compi le the package .

55 3 . Optional ly , type ‘make check ’ to run any s e l f − t e s t s that come with
the package .

4 . Type ‘make i n s t a l l ’ to i n s t a l l the programs and any data f i l e s and
documentation .

60

5 . You can remove the program b i n a r i e s and ob j e c t f i l e s from the
source code d i r e c t o r y by typing ‘make clean ’ . To a l s o remove the
f i l e s that ‘ con f i gure ’ c r ea ted ( so you can compi le the package f o r
a d i f f e r e n t kind o f computer ) , type ‘make d i s t c l e an ’ . There i s

65 a l s o a ‘make maintainer −c lean ’ target , but that i s intended mainly
f o r the package ’ s deve l ope r s . I f you use i t , you may have to get
a l l s o r t s o f other programs in order to r egene ra t e f i l e s that came
with the d i s t r i b u t i o n .

70 Compilers and Options
=====================

Some systems r equ i r e unusual opt ions f o r compi la t ion or l i n k i n g that the
‘ con f i gure ’ s c r i p t does not know about . Run ‘ . / c on f i gu r e −−help ’ f o r
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75 d e t a i l s on some o f the pe r t i n en t environment v a r i a b l e s .

You can g ive ‘ con f i gure ’ i n i t i a l va lue s f o r c on f i g u r a t i on parameters
by s e t t i n g v a r i a b l e s in the command l i n e or in the environment . Here
i s an example :

80

. / c on f i gu r e CC=c89 CFLAGS=−O2 LIBS=− l p o s i x

∗Note Def in ing Var iab l e s : : , f o r more d e t a i l s .

85 Compiling For Mult ip l e Arch i t e c tu r e s
====================================

You can compile the package f o r more than one kind o f computer at the
same time , by p l a c ing the ob j e c t f i l e s f o r each a r c h i t e c t u r e in t h e i r

90 own d i r e c t o r y . To do th i s , you must use a ve r s i on o f ‘make ’ that
supports the ‘VPATH’ var i ab l e , such as GNU ‘make ’ . ‘ cd ’ to the
d i r e c t o r y where you want the ob j e c t f i l e s and executab l e s to go and run
the ‘ con f i gure ’ s c r i p t . ‘ con f i gure ’ automat i ca l l y checks f o r the
source code in the d i r e c t o r y that ‘ con f i gure ’ i s in and in ‘ . . ’ .

95

I f you have to use a ‘make ’ that does not support the ‘VPATH’
var i ab l e , you have to compi le the package f o r one a r c h i t e c t u r e at a
time in the source code d i r e c t o r y . After you have i n s t a l l e d the
package f o r one a r ch i t e c tu r e , use ‘make d i s t c l e an ’ be f o r e r e c on f i g u r i n g

100 f o r another a r c h i t e c t u r e .

I n s t a l l a t i o n Names
==================

105 By de fau l t , ‘make i n s t a l l ’ i n s t a l l s the package ’ s commands under
‘/ usr / l o c a l /bin ’ , i n c lude f i l e s under ‘/ usr / l o c a l / inc lude ’ , e t c . You
can s p e c i f y an i n s t a l l a t i o n p r e f i x other than ‘/ usr / l o c a l ’ by g i v ing
‘ con f i gure ’ the opt ion ‘−− p r e f i x=PREFIX ’ .

110 You can s p e c i f y s epara t e i n s t a l l a t i o n p r e f i x e s f o r
a r ch i t e c tu r e − s p e c i f i c f i l e s and a r ch i t e c tu r e − independent f i l e s . I f you
pass the opt ion ‘−− exec−p r e f i x=PREFIX’ to ‘ con f i gure ’ , the package uses
PREFIX as the p r e f i x f o r i n s t a l l i n g programs and l i b r a r i e s .
Documentation and other data f i l e s s t i l l use the r e gu l a r p r e f i x .

115

In addit ion , i f you use an unusual d i r e c t o r y layout you can g ive
opt ions l i k e ‘−− b ind i r=DIR ’ to s p e c i f y d i f f e r e n t va lue s f o r p a r t i c u l a r
k inds o f f i l e s . Run ‘ c on f i gu r e −−help ’ f o r a l i s t o f the d i r e c t o r i e s
you can s e t and what kinds o f f i l e s go in them .

120

I f the package supports i t , you can cause programs to be i n s t a l l e d
with an extra p r e f i x or s u f f i x on t h e i r names by g iv ing ‘ con f i gure ’ the
opt ion ‘−−program−p r e f i x=PREFIX’ or ‘−−program− s u f f i x=SUFFIX ’ .

125 Optional Features
=================

Some packages pay a t t en t i on to ‘−− enable −FEATURE’ opt ions to
‘ con f i gure ’ , where FEATURE ind i c a t e s an op t i ona l part o f the package .

130 They may a l s o pay a t t en t i on to ‘−−with−PACKAGE’ opt ions , where PACKAGE
i s something l i k e ‘ gnu−as ’ or ‘ x ’ ( f o r the X Window System ) . The
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‘README’ should mention any ‘−− enable − ’ and ‘−−with − ’ opt i ons that the
package r e c ogn i z e s .

135 For packages that use the X Window System , ‘ con f i gure ’ can u sua l l y
f i nd the X inc lude and l i b r a r y f i l e s automat ica l ly , but i f i t doesn ’ t ,
you can use the ‘ con f i gure ’ opt ions ‘−−x− i n c l ud e s=DIR ’ and
‘−−x− l i b r a r i e s=DIR ’ to s p e c i f y t h e i r l o c a t i o n s .

140 Spec i f y i ng the System Type
==========================

There may be some f e a t u r e s ‘ con f i gure ’ cannot f i g u r e out automat ica l ly ,
but needs to determine by the type o f machine the package w i l l run on .

145 Usually , assuming the package i s b u i l t to be run on the same
a r ch i t e c t u r e s , ‘ con f i gure ’ can f i g u r e that out , but i f i t p r i n t s a
message say ing i t cannot guess the machine type , g ive i t the
‘−− bu i ld=TYPE’ opt ion . TYPE can e i t h e r be a shor t name f o r the system
type , such as ‘ sun4 ’ , or a canon i ca l name which has the form :

150

CPU−COMPANY−SYSTEM

where SYSTEM can have one o f the se forms :

155 OS KERNEL−OS

See the f i l e ‘ c on f i g . sub ’ f o r the p o s s i b l e va lue s o f each f i e l d . I f
‘ c on f i g . sub ’ i sn ’ t inc luded in t h i s package , then t h i s package doesn ’ t
need to know the machine type .

160

I f you are bu i l d i n g compi ler t o o l s f o r c ros s −compil ing , you should
use the opt ion ‘−− t a r g e t=TYPE’ to s e l e c t the type o f system they w i l l
produce code f o r .

165 I f you want to u s e a c r o s s compiler , that gene ra t e s code f o r a
plat form d i f f e r e n t from the bu i ld platform , you should s p e c i f y the
” host ” plat form ( i . e . , that on which the generated programs w i l l
ev en tua l l y be run ) with ‘−−host=TYPE’ .

170 Sharing De fau l t s
================

I f you want to s e t d e f au l t va lue s f o r ‘ con f i gure ’ s c r i p t s to share , you
can c r ea t e a s i t e s h e l l s c r i p t c a l l e d ‘ c on f i g . s i t e ’ that g i v e s d e f au l t

175 va lue s f o r v a r i a b l e s l i k e ‘CC’ , ‘ c a c h e f i l e ’ , and ‘ p r e f i x ’ .
‘ con f i gure ’ l ook s f o r ‘PREFIX/ share / c on f i g . s i t e ’ i f i t e x i s t s , then
‘PREFIX/ etc / c on f i g . s i t e ’ i f i t e x i s t s . Or , you can s e t the
‘CONFIG SITE ’ environment va r i ab l e to the l o c a t i o n o f the s i t e s c r i p t .
A warning : not a l l ‘ con f i gure ’ s c r i p t s look f o r a s i t e s c r i p t .

180

Def in ing Var iab l e s
==================

Var iab l e s not de f ined in a s i t e s h e l l s c r i p t can be s e t in the
185 environment passed to ‘ con f i gure ’ . However , some packages may run

con f i gu r e again during the bui ld , and the customized va lue s o f the se
v a r i a b l e s may be l o s t . In order to avoid t h i s problem , you should s e t
them in the ‘ con f i gure ’ command l i n e , us ing ‘VAR=value ’ . For example :
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190 . / c on f i gu r e CC=/usr / l o c a l 2 /bin / gcc

causes the s p e c i f i e d ‘ gcc ’ to be used as the C compi le r ( un l e s s i t i s
over r idden in the s i t e s h e l l s c r i p t ) . Here i s a another example :

195 /bin /bash . / c on f i gu r e CONFIG SHELL=/bin /bash

Here the ‘CONFIG SHELL=/bin /bash ’ operand causes subsequent
con f i gu ra t i on − r e l a t e d s c r i p t s to be executed by ‘/ bin /bash ’ .

200 ‘ c on f i gure ’ Invocat ion
======================

‘ con f i gure ’ r e c o gn i z e s the f o l l ow i ng opt ions to con t r o l how i t ope ra t e s .

205 ‘−−help ’
‘−h ’

Pr int a summary o f the opt ions to ‘ con f i gure ’ , and e x i t .

‘−− vers ion ’
210 ‘−V’

Pr int the ve r s i on o f Autoconf used to generate the ‘ con f i gure ’
s c r i p t , and e x i t .

‘−−cache− f i l e=FILE ’
215 Enable the cache : use and save the r e s u l t s o f the t e s t s in FILE ,

t r a d i t i o n a l l y ‘ c on f i g . cache ’ . FILE de f a u l t s to ‘/ dev/ nul l ’ to
d i s ab l e caching .

‘−− con f i g −cache ’
220 ‘−C’

Al i a s f o r ‘−−cache− f i l e=con f i g . cache ’ .

‘−− quiet ’
‘−− s i l e n t ’

225 ‘−q ’
Do not p r i n t messages say ing which checks are being made . To
suppres s a l l normal output , r e d i r e c t i t to ‘/ dev/ nul l ’ ( any e r r o r
messages w i l l s t i l l be shown ) .

230 ‘−− s r c d i r=DIR ’
Look f o r the package ’ s source code in d i r e c t o r y DIR . Usual ly
‘ con f i gure ’ can determine that d i r e c t o r y automat i ca l l y .

‘ con f i gure ’ a l s o accept s some other , not wide ly use fu l , opt ions . Run
235 ‘ c on f i gu r e −−help ’ f o r more d e t a i l s .

11 Makefile.am

bin PROGRAMS = bu i l d t o r r e n t
man MANS = bu i l d t o r r e n t . 1
buildtorrent SOURCES = bu i l d t o r r en t . c \

md5 . c \
5 md5 . h \

sha1 . c \
sha1 . h
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buildtorrent LDADD =
buildtorrent CPPFLAGS = −D LARGEFILE SOURCE −D FILE OFFSET BITS=64

12 md5.c

/∗
∗ This code implements the MD5 message−d i g e s t a lgor i thm .
∗ The algor i thm i s due to Ron Rivest . This code was
∗ wr i t t en by Col in Plumb in 1993 , no copyr ight i s c la imed .

5 ∗ This code i s in the pub l i c domain ; do with i t what you wish .
∗
∗ Equivalent code i s a v a i l a b l e from RSA Data Secur i ty , Inc .
∗ This code has been t e s t ed aga in s t that , and i s equ iva l ent ,
∗ except that you don ’ t need to inc lude two pages o f l e g a l e s e

10 ∗ with every copy .
∗
∗ To compute the message d i g e s t o f a chunk o f bytes , d e c l a r e an
∗ MD5Context s t ruc ture , pass i t to MD5Init , c a l l MD5Update as
∗ needed on bu f f e r s f u l l o f bytes , and then c a l l MD5Final , which

15 ∗ w i l l f i l l a supp l i ed 16−byte array with the d i g e s t .
∗/

#inc lude ” c on f i g . h”

20 #inc lude <s t r i n g . h> /∗ f o r memcpy( ) ∗/
#inc lude ”md5 . h”

#i f ( (BYTEORDER) == (1234) )
#de f i n e byteReverse ( buf , l en ) /∗ Nothing ∗/

25 #e l s e

void byteReverse ( u i n t 8 t ∗buf , unsigned i n t l ongs ) ;

/∗
30 ∗ Note : t h i s code i s harmless on l i t t l e −endian machines .

∗/
void byteReverse ( u i n t 8 t ∗buf , unsigned i n t l ongs )
{

u in t 32 t t ;
35 do {

t = ( u in t 32 t ) ( ( unsigned ) buf [ 3 ] << 8 | buf [ 2 ] ) << 16 |
( ( unsigned ) buf [ 1 ] << 8 | buf [ 0 ] ) ;

∗( u i n t 32 t ∗) buf = t ;
buf += 4 ;

40 } whi le (−− l ongs ) ;
}

#end i f

45 /∗
∗ Star t MD5 accumulation . Set b i t count to 0 and bu f f e r to myster ious
∗ i n i t i a l i z a t i o n cons tant s .
∗/

void MD5Init ( s t r u c t MD5Context ∗ ctx )
50 {

ctx−>buf [ 0 ] = 0x67452301 ;
ctx−>buf [ 1 ] = 0xefcdab89 ;
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ctx−>buf [ 2 ] = 0x98badcfe ;
ctx−>buf [ 3 ] = 0x10325476 ;

55

ctx−>b i t s [ 0 ] = 0 ;
ctx−>b i t s [ 1 ] = 0 ;

}

60 /∗
∗ Update context to r e f l e c t the concatenat ion o f another bu f f e r f u l l
∗ o f bytes .
∗/

void MD5Update( s t r u c t MD5Context ∗ ctx , u i n t 8 t const ∗buf , unsigned i n t l en )
65 {

u in t 32 t t ;

/∗ Update b i t count ∗/

70 t = ctx−>b i t s [ 0 ] ;
i f ( ( ctx−>b i t s [ 0 ] = t + ( ( u in t 32 t ) l en << 3) ) < t )

ctx−>b i t s [1]++; /∗ Carry from low to high ∗/
ctx−>b i t s [ 1 ] += len >> 29 ;

75 t = ( t >> 3) & 0 x3f ; /∗ Bytes a l r eady in shs In fo −>data ∗/

/∗ Handle any l ead ing odd− s i z e d chunks ∗/

i f ( t ) {
80 u i n t 8 t ∗p = ( u i n t 8 t ∗) ctx−>in + t ;

t = 64 − t ;
i f ( l en < t ) {

memcpy(p , buf , l en ) ;
85 re turn ;

}
memcpy(p , buf , t ) ;
byteReverse ( ctx−>in , 16) ;
MD5Transform( ctx−>buf , ( u i n t 32 t ∗) ctx−>in ) ;

90 buf += t ;
l en −= t ;

}
/∗ Process data in 64−byte chunks ∗/

95 whi le ( l en >= 64) {
memcpy( ctx−>in , buf , 64) ;
byteReverse ( ctx−>in , 16) ;
MD5Transform( ctx−>buf , ( u i n t 32 t ∗) ctx−>in ) ;
buf += 64 ;

100 l en −= 64 ;
}

/∗ Handle any remaining bytes o f data . ∗/

105 memcpy( ctx−>in , buf , l en ) ;
}

/∗
∗ Fina l wrapup − pad to 64−byte boundary with the b i t pattern
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110 ∗ 1 0∗ (64− b i t count o f b i t s processed , MSB− f i r s t )
∗/

void MD5Final ( u i n t 8 t d i g e s t [ 1 6 ] , s t r u c t MD5Context ∗ ctx )
{

unsigned i n t count ;
115 u i n t 8 t ∗p ;

/∗ Compute number o f bytes mod 64 ∗/
count = ( ctx−>b i t s [ 0 ] >> 3) & 0x3F ;

120 /∗ Set the f i r s t char o f padding to 0x80 . This i s s a f e s i n c e the re i s
always at l e a s t one byte f r e e ∗/

p = ctx−>in + count ;
∗p++ = 0x80 ;

125 /∗ Bytes o f padding needed to make 64 bytes ∗/
count = 64 − 1 − count ;

/∗ Pad out to 56 mod 64 ∗/
i f ( count < 8) {

130 /∗ Two l o t s o f padding : Pad the f i r s t b lock to 64 bytes ∗/
memset (p , 0 , count ) ;
byteReverse ( ctx−>in , 16) ;
MD5Transform( ctx−>buf , ( u i n t 32 t ∗) ctx−>in ) ;

135 /∗ Now f i l l the next block with 56 bytes ∗/
memset ( ctx−>in , 0 , 56) ;

} e l s e {
/∗ Pad block to 56 bytes ∗/
memset (p , 0 , count − 8) ;

140 }
byteReverse ( ctx−>in , 14) ;

/∗ Append length in b i t s and trans form ∗/
( ( u i n t 32 t ∗) ctx−>in ) [ 1 4 ] = ctx−>b i t s [ 0 ] ;

145 ( ( u i n t 32 t ∗) ctx−>in ) [ 1 5 ] = ctx−>b i t s [ 1 ] ;

MD5Transform( ctx−>buf , ( u i n t 32 t ∗) ctx−>in ) ;
byteReverse ( ( u i n t 8 t ∗) ctx−>buf , 4) ;
memcpy( d ige s t , ctx−>buf , 16) ;

150 memset ( ctx , 0 , s i z e o f ( ctx ) ) ; /∗ In case i t ’ s s e n s i t i v e ∗/
}

/∗ The four core f unc t i on s − F1 i s opt imized somewhat ∗/

155 /∗ #de f i n e F1(x , y , z ) ( x & y | ˜x & z ) ∗/
#de f i n e F1(x , y , z ) ( z ˆ (x & (y ˆ z ) ) )
#de f i n e F2(x , y , z ) F1( z , x , y )
#de f i n e F3(x , y , z ) ( x ˆ y ˆ z )
#de f i n e F4(x , y , z ) ( y ˆ (x | ˜z ) )

160

/∗ This i s the c en t r a l s tep in the MD5 algor i thm . ∗/
#de f i n e MD5STEP( f , w, x , y , z , data , s ) \

( w += f (x , y , z ) + data , w = w<<s | w>>(32−s ) , w += x )

165 /∗
∗ The core o f the MD5 algorithm , t h i s a l t e r s an e x i s t i n g MD5 hash to
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∗ r e f l e c t the add i t i on o f 16 longwords o f new data . MD5Update b locks
∗ the data and conver t s bytes in to longwords f o r t h i s r ou t ine .
∗/

170 void MD5Transform( u in t 32 t buf [ 4 ] , u i n t 32 t const in [ 1 6 ] )
{

u in t 32 t a , b , c , d ;

a = buf [ 0 ] ;
175 b = buf [ 1 ] ;

c = buf [ 2 ] ;
d = buf [ 3 ] ;

MD5STEP(F1 , a , b , c , d , in [ 0 ] + 0xd76aa478 , 7) ;
180 MD5STEP(F1 , d , a , b , c , in [ 1 ] + 0xe8c7b756 , 12) ;

MD5STEP(F1 , c , d , a , b , in [ 2 ] + 0x242070db , 17) ;
MD5STEP(F1 , b , c , d , a , in [ 3 ] + 0xc1bdceee , 22) ;
MD5STEP(F1 , a , b , c , d , in [ 4 ] + 0 x f57c0 f a f , 7) ;
MD5STEP(F1 , d , a , b , c , in [ 5 ] + 0x4787c62a , 12) ;

185 MD5STEP(F1 , c , d , a , b , in [ 6 ] + 0xa8304613 , 17) ;
MD5STEP(F1 , b , c , d , a , in [ 7 ] + 0xfd469501 , 22) ;
MD5STEP(F1 , a , b , c , d , in [ 8 ] + 0x698098d8 , 7) ;
MD5STEP(F1 , d , a , b , c , in [ 9 ] + 0 x8b44f7af , 12) ;
MD5STEP(F1 , c , d , a , b , in [ 1 0 ] + 0 x f f f f 5bb1 , 17) ;

190 MD5STEP(F1 , b , c , d , a , in [ 1 1 ] + 0x895cd7be , 22) ;
MD5STEP(F1 , a , b , c , d , in [ 1 2 ] + 0x6b901122 , 7) ;
MD5STEP(F1 , d , a , b , c , in [ 1 3 ] + 0xfd987193 , 12) ;
MD5STEP(F1 , c , d , a , b , in [ 1 4 ] + 0xa679438e , 17) ;
MD5STEP(F1 , b , c , d , a , in [ 1 5 ] + 0x49b40821 , 22) ;

195

MD5STEP(F2 , a , b , c , d , in [ 1 ] + 0xf61e2562 , 5) ;
MD5STEP(F2 , d , a , b , c , in [ 6 ] + 0xc040b340 , 9) ;
MD5STEP(F2 , c , d , a , b , in [ 1 1 ] + 0x265e5a51 , 14) ;
MD5STEP(F2 , b , c , d , a , in [ 0 ] + 0xe9b6c7aa , 20) ;

200 MD5STEP(F2 , a , b , c , d , in [ 5 ] + 0xd62f105d , 5) ;
MD5STEP(F2 , d , a , b , c , in [ 1 0 ] + 0x02441453 , 9) ;
MD5STEP(F2 , c , d , a , b , in [ 1 5 ] + 0xd8a1e681 , 14) ;
MD5STEP(F2 , b , c , d , a , in [ 4 ] + 0xe7d3fbc8 , 20) ;
MD5STEP(F2 , a , b , c , d , in [ 9 ] + 0x21e1cde6 , 5) ;

205 MD5STEP(F2 , d , a , b , c , in [ 1 4 ] + 0xc33707d6 , 9) ;
MD5STEP(F2 , c , d , a , b , in [ 3 ] + 0xf4d50d87 , 14) ;
MD5STEP(F2 , b , c , d , a , in [ 8 ] + 0x455a14ed , 20) ;
MD5STEP(F2 , a , b , c , d , in [ 1 3 ] + 0xa9e3e905 , 5) ;
MD5STEP(F2 , d , a , b , c , in [ 2 ] + 0 x f c e f a 3 f 8 , 9) ;

210 MD5STEP(F2 , c , d , a , b , in [ 7 ] + 0x676f02d9 , 14) ;
MD5STEP(F2 , b , c , d , a , in [ 1 2 ] + 0x8d2a4c8a , 20) ;

MD5STEP(F3 , a , b , c , d , in [ 5 ] + 0 x f f f a3942 , 4) ;
MD5STEP(F3 , d , a , b , c , in [ 8 ] + 0x8771f681 , 11) ;

215 MD5STEP(F3 , c , d , a , b , in [ 1 1 ] + 0x6d9d6122 , 16) ;
MD5STEP(F3 , b , c , d , a , in [ 1 4 ] + 0xfde5380c , 23) ;
MD5STEP(F3 , a , b , c , d , in [ 1 ] + 0xa4beea44 , 4) ;
MD5STEP(F3 , d , a , b , c , in [ 4 ] + 0x4bdecfa9 , 11) ;
MD5STEP(F3 , c , d , a , b , in [ 7 ] + 0xf6bb4b60 , 16) ;

220 MD5STEP(F3 , b , c , d , a , in [ 1 0 ] + 0xbebfbc70 , 23) ;
MD5STEP(F3 , a , b , c , d , in [ 1 3 ] + 0x289b7ec6 , 4) ;
MD5STEP(F3 , d , a , b , c , in [ 0 ] + 0xeaa127fa , 11) ;
MD5STEP(F3 , c , d , a , b , in [ 3 ] + 0xd4ef3085 , 16) ;
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MD5STEP(F3 , b , c , d , a , in [ 6 ] + 0x04881d05 , 23) ;
225 MD5STEP(F3 , a , b , c , d , in [ 9 ] + 0xd9d4d039 , 4) ;

MD5STEP(F3 , d , a , b , c , in [ 1 2 ] + 0xe6db99e5 , 11) ;
MD5STEP(F3 , c , d , a , b , in [ 1 5 ] + 0 x1fa27c f8 , 16) ;
MD5STEP(F3 , b , c , d , a , in [ 2 ] + 0xc4ac5665 , 23) ;

230 MD5STEP(F4 , a , b , c , d , in [ 0 ] + 0xf4292244 , 6) ;
MD5STEP(F4 , d , a , b , c , in [ 7 ] + 0 x432af f97 , 10) ;
MD5STEP(F4 , c , d , a , b , in [ 1 4 ] + 0xab9423a7 , 15) ;
MD5STEP(F4 , b , c , d , a , in [ 5 ] + 0xfc93a039 , 21) ;
MD5STEP(F4 , a , b , c , d , in [ 1 2 ] + 0x655b59c3 , 6) ;

235 MD5STEP(F4 , d , a , b , c , in [ 3 ] + 0 x8f0ccc92 , 10) ;
MD5STEP(F4 , c , d , a , b , in [ 1 0 ] + 0 x f f e f f 4 7d , 15) ;
MD5STEP(F4 , b , c , d , a , in [ 1 ] + 0x85845dd1 , 21) ;
MD5STEP(F4 , a , b , c , d , in [ 8 ] + 0 x6fa87e4 f , 6) ;
MD5STEP(F4 , d , a , b , c , in [ 1 5 ] + 0 xfe2ce6e0 , 10) ;

240 MD5STEP(F4 , c , d , a , b , in [ 6 ] + 0xa3014314 , 15) ;
MD5STEP(F4 , b , c , d , a , in [ 1 3 ] + 0x4e0811a1 , 21) ;
MD5STEP(F4 , a , b , c , d , in [ 4 ] + 0xf7537e82 , 6) ;
MD5STEP(F4 , d , a , b , c , in [ 1 1 ] + 0xbd3af235 , 10) ;
MD5STEP(F4 , c , d , a , b , in [ 2 ] + 0x2ad7d2bb , 15) ;

245 MD5STEP(F4 , b , c , d , a , in [ 9 ] + 0xeb86d391 , 21) ;

buf [ 0 ] += a ;
buf [ 1 ] += b ;
buf [ 2 ] += c ;

250 buf [ 3 ] += d ;
}

13 md5.h

/∗
∗ This code implements the MD5 message−d i g e s t a lgor i thm .
∗ The algor i thm i s due to Ron Rivest . This code was
∗ wr i t t en by Col in Plumb in 1993 , no copyr ight i s c la imed .

5 ∗ This code i s in the pub l i c domain ; do with i t what you wish .
∗
∗ Equivalent code i s a v a i l a b l e from RSA Data Secur i ty , Inc .
∗ This code has been t e s t ed aga in s t that , and i s equ iva l ent ,
∗ except that you don ’ t need to inc lude two pages o f l e g a l e s e

10 ∗ with every copy .
∗
∗ To compute the message d i g e s t o f a chunk o f bytes , d e c l a r e an
∗ MD5Context s t ruc ture , pass i t to MD5Init , c a l l MD5Update as
∗ needed on bu f f e r s f u l l o f bytes , and then c a l l MD5Final , which

15 ∗ w i l l f i l l a supp l i ed 16−byte array with the d i g e s t .
∗/

#i f n d e f MD5 H
#de f i n e MD5 H

20

#inc lude <i n t t ype s . h>

s t r u c t MD5Context {
u in t 32 t buf [ 4 ] ;

25 u in t 32 t b i t s [ 2 ] ;
u i n t 8 t in [ 6 4 ] ;
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} ;

void MD5Init ( s t r u c t MD5Context ∗ context ) ;
30 void MD5Update( s t r u c t MD5Context ∗ context , u i n t 8 t const ∗buf , unsigned i n t l en )⤦

Ç ;
void MD5Final ( u i n t 8 t d i g e s t [ 1 6 ] , s t r u c t MD5Context ∗ context ) ;
void MD5Transform( u in t 32 t buf [ 4 ] , u i n t 32 t const in [ 1 6 ] ) ;

typede f s t r u c t MD5Context MD5 CTX;
35

#end i f

14 NEWS

2015−03−06
Gi to r i ous c l o s i ng , r e p o s i t o r y moved :
http :// code . mathr . co . uk/ bu i l d t o r r en t

5 2013−02−18
bu i l d t o r r e n t pages moved :
http ://mathr . co . uk/ blog / t o r r en t . html

2010−01−30
10 bu i l d t o r r e n t development moved to Gi to r i ous :

http :// g i t o r i o u s . org / bu i l d t o r r e n t

2009−05−20
bu i l d t o r r e n t has a new p lace on the web :

15 http :// claudiusmaximus . goto10 . org /cm/ to r r en t . html

2007−11−28
bu i l d t o r r e n t now has a permanent p lace on the web :
http :// claudiusmaximus . goto10 . org / index . php?page=coding / bu i l d t o r r e n t

15 README

bu i l d t o r r e n t −− t o r r en t f i l e c r e a t i on program
Copyright (C) 2007 ,2008 ,2009 ,2010 Claude Heiland −Allen

5 This program i s f r e e so f tware ; you can r e d i s t r i b u t e i t and/ or
modify i t under the terms o f the GNU General Publ ic L i cense
as pub l i shed by the Free Software Foundation ; e i t h e r v e r s i on 2
o f the License , or ( at your opt ion ) any l a t e r v e r s i on .

10 This program i s d i s t r i b u t e d in the hope that i t w i l l be use fu l ,
but WITHOUT ANY WARRANTY; without even the impl i ed warranty o f
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the
GNU General Publ ic L i cense f o r more d e t a i l s .

15 You should have r e c e i v ed a copy o f the GNU General Publ ic L i cense
along with t h i s program ; i f not , wr i t e to the Free Software
Foundation , Inc . , 51 Frankl in Street , F i f th Floor , Boston , MA 02110−1301 , USA.

20 Bootstrapping from source code r epo s i t o r y :
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a c l o c a l
autoconf
autoheader

25 automake −a −c

Then do :

. / c on f i gu r e
30 make

make i n s t a l l

For usage in fo rmat ion :

35 bu i l d t o r r e n t −−help

or

man bu i l d t o r r en t

16 sha1.c

/∗
∗ sha1 . c
∗
∗ Or i g i n a l l y witten by Steve Reid <steve@edmweb . com>

5 ∗
∗ Modif ied by Aaron D. G i f f o rd <ag i f f o rd@ in f owe s t . com>
∗
∗ NO COPYRIGHT − THIS IS 100% IN THE PUBLIC DOMAIN
∗

10 ∗ The o r i g i n a l unmodif ied ve r s i on i s a v a i l a b l e at :
∗ f t p : // f tp . funet . f i /pub/ crypt /hash/ sha/ sha1 . c
∗
∗ THIS SOFTWARE IS PROVIDED BY THE AUTHOR(S) AND CONTRIBUTORS ‘ ‘AS IS ’ ’ AND
∗ ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

15 ∗ IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
∗ ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR(S) OR CONTRIBUTORS BE LIABLE
∗ FOR ANY DIRECT, INDIRECT, INCIDENTAL, 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)

20 ∗ 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 OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
∗ SUCH DAMAGE.
∗/

25

#inc lude ” c on f i g . h”

#inc lude ” sha1 . h”
#inc lude <s t r i n g . h>

30

#de f i n e r o l ( value , b i t s ) ( ( ( va lue ) << ( b i t s ) ) | ( ( va lue ) >> (32 − ( b i t s ) ) ) )

/∗ blk0 ( ) and blk ( ) perform the i n i t i a l expand . ∗/
/∗ I got the idea o f expanding during the round func t i on from SSLeay ∗/

35

#i f ( (BYTEORDER) == (1234) )
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#de f i n e blk0 ( i ) ( block−> l [ i ] = ( r o l ( block−> l [ i ] , 2 4 )&(sha1 quadbyte ) 0xFF00FF00) \
| ( r o l ( block−> l [ i ] , 8 )&(sha1 quadbyte ) 0x00FF00FF) )

#e l s e
40 #de f i n e blk0 ( i ) block−> l [ i ]

#end i f

#de f i n e blk ( i ) ( block−> l [ i &15] = r o l ( block−> l [ ( i +13)&15]ˆ block−> l [ ( i +8)&15] \
ˆblock−> l [ ( i +2)&15]ˆ block−> l [ i &15] ,1) )

45

/∗ (R0+R1) , R2 , R3 , R4 are the d i f f e r e n t ope ra t i on s used in SHA1 ∗/
#de f i n e R0(v ,w, x , y , z , i ) z+=((w&(xˆy ) ) ˆy )+blk0 ( i )+0x5A827999+r o l (v , 5 ) ;w=r o l (w, 3 0 )⤦

Ç ;
#de f i n e R1(v ,w, x , y , z , i ) z+=((w&(xˆy ) ) ˆy )+blk ( i )+0x5A827999+r o l (v , 5 ) ;w=r o l (w, 3 0 ) ;
#de f i n e R2(v ,w, x , y , z , i ) z+=(wˆxˆy )+blk ( i )+0x6ED9EBA1+r o l (v , 5 ) ;w=r o l (w, 3 0 ) ;

50 #de f i n e R3(v ,w, x , y , z , i ) z+=(((w | x )&y) | (w&x) )+blk ( i )+0x8F1BBCDC+ro l (v , 5 ) ;w=r o l (w⤦
Ç , 3 0 ) ;

#de f i n e R4(v ,w, x , y , z , i ) z+=(wˆxˆy )+blk ( i )+0xCA62C1D6+r o l (v , 5 ) ;w=r o l (w, 3 0 ) ;

typede f union BYTE64QUAD16 {
sha1 byte c [ 6 4 ] ;

55 sha1 quadbyte l [ 1 6 ] ;
} BYTE64QUAD16;

/∗ Ut i l i t y func t i on f o r easy use in Haske l l ∗/
void SHA1( sha1 byte ∗data , unsigned i n t len , sha1 byte d i g e s t [SHA1 DIGEST LENGTH⤦

Ç ] )
60 {

SHA CTX context ;
SHA1 Init(&context ) ;
SHA1 Update(&context , data , l en ) ;
SHA1 Final ( d ige s t ,& context ) ;

65 }

/∗ Hash a s i n g l e 512− b i t b lock . This i s the core o f the a lgor i thm . ∗/
void SHA1 Transform ( sha1 quadbyte s t a t e [ 5 ] , sha1 byte bu f f e r [ 6 4 ] ) {

sha1 quadbyte a , b , c , d , e ;
70 BYTE64QUAD16 ∗block ;

b lock = (BYTE64QUAD16∗) bu f f e r ;
/∗ Copy context−>s t a t e [ ] to working vars ∗/
a = s t a t e [ 0 ] ;

75 b = s t a t e [ 1 ] ;
c = s t a t e [ 2 ] ;
d = s t a t e [ 3 ] ;
e = s t a t e [ 4 ] ;
/∗ 4 rounds o f 20 ope ra t i on s each . Loop unro l l ed . ∗/

80 R0(a , b , c , d , e , 0) ; R0( e , a , b , c , d , 1) ; R0(d , e , a , b , c , 2) ; R0( c , d , e , a , b , 3) ;
R0(b , c , d , e , a , 4) ; R0(a , b , c , d , e , 5) ; R0( e , a , b , c , d , 6) ; R0(d , e , a , b , c , 7) ;
R0( c , d , e , a , b , 8) ; R0(b , c , d , e , a , 9) ; R0(a , b , c , d , e , 1 0 ) ; R0( e , a , b , c , d , 1 1 ) ;
R0(d , e , a , b , c , 1 2 ) ; R0( c , d , e , a , b , 1 3 ) ; R0(b , c , d , e , a , 1 4 ) ; R0(a , b , c , d , e , 1 5 ) ;
R1( e , a , b , c , d , 1 6 ) ; R1(d , e , a , b , c , 1 7 ) ; R1( c , d , e , a , b , 1 8 ) ; R1(b , c , d , e , a , 1 9 ) ;

85 R2(a , b , c , d , e , 2 0 ) ; R2( e , a , b , c , d , 2 1 ) ; R2(d , e , a , b , c , 2 2 ) ; R2( c , d , e , a , b , 2 3 ) ;
R2(b , c , d , e , a , 2 4 ) ; R2(a , b , c , d , e , 2 5 ) ; R2( e , a , b , c , d , 2 6 ) ; R2(d , e , a , b , c , 2 7 ) ;
R2( c , d , e , a , b , 2 8 ) ; R2(b , c , d , e , a , 2 9 ) ; R2(a , b , c , d , e , 3 0 ) ; R2( e , a , b , c , d , 3 1 ) ;
R2(d , e , a , b , c , 3 2 ) ; R2( c , d , e , a , b , 3 3 ) ; R2(b , c , d , e , a , 3 4 ) ; R2(a , b , c , d , e , 3 5 ) ;
R2( e , a , b , c , d , 3 6 ) ; R2(d , e , a , b , c , 3 7 ) ; R2( c , d , e , a , b , 3 8 ) ; R2(b , c , d , e , a , 3 9 ) ;

90 R3(a , b , c , d , e , 4 0 ) ; R3( e , a , b , c , d , 4 1 ) ; R3(d , e , a , b , c , 4 2 ) ; R3( c , d , e , a , b , 4 3 ) ;
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R3(b , c , d , e , a , 4 4 ) ; R3(a , b , c , d , e , 4 5 ) ; R3( e , a , b , c , d , 4 6 ) ; R3(d , e , a , b , c , 4 7 ) ;
R3( c , d , e , a , b , 4 8 ) ; R3(b , c , d , e , a , 4 9 ) ; R3(a , b , c , d , e , 5 0 ) ; R3( e , a , b , c , d , 5 1 ) ;
R3(d , e , a , b , c , 5 2 ) ; R3( c , d , e , a , b , 5 3 ) ; R3(b , c , d , e , a , 5 4 ) ; R3(a , b , c , d , e , 5 5 ) ;
R3( e , a , b , c , d , 5 6 ) ; R3(d , e , a , b , c , 5 7 ) ; R3( c , d , e , a , b , 5 8 ) ; R3(b , c , d , e , a , 5 9 ) ;

95 R4(a , b , c , d , e , 6 0 ) ; R4( e , a , b , c , d , 6 1 ) ; R4(d , e , a , b , c , 6 2 ) ; R4( c , d , e , a , b , 6 3 ) ;
R4(b , c , d , e , a , 6 4 ) ; R4(a , b , c , d , e , 6 5 ) ; R4( e , a , b , c , d , 6 6 ) ; R4(d , e , a , b , c , 6 7 ) ;
R4( c , d , e , a , b , 6 8 ) ; R4(b , c , d , e , a , 6 9 ) ; R4(a , b , c , d , e , 7 0 ) ; R4( e , a , b , c , d , 7 1 ) ;
R4(d , e , a , b , c , 7 2 ) ; R4( c , d , e , a , b , 7 3 ) ; R4(b , c , d , e , a , 7 4 ) ; R4(a , b , c , d , e , 7 5 ) ;
R4( e , a , b , c , d , 7 6 ) ; R4(d , e , a , b , c , 7 7 ) ; R4( c , d , e , a , b , 7 8 ) ; R4(b , c , d , e , a , 7 9 ) ;

100 /∗ Add the working vars back in to context . s t a t e [ ] ∗/
s t a t e [ 0 ] += a ;
s t a t e [ 1 ] += b ;
s t a t e [ 2 ] += c ;
s t a t e [ 3 ] += d ;

105 s t a t e [ 4 ] += e ;
/∗ Wipe va r i a b l e s ∗/
a = b = c = d = e = 0 ;

}

110

/∗ SHA1 Init − I n i t i a l i z e new context ∗/
void SHA1 Init (SHA CTX∗ context ) {

/∗ SHA1 i n i t i a l i z a t i o n cons tant s ∗/
context−>s t a t e [ 0 ] = 0x67452301 ;

115 context−>s t a t e [ 1 ] = 0xEFCDAB89;
context−>s t a t e [ 2 ] = 0x98BADCFE;
context−>s t a t e [ 3 ] = 0x10325476 ;
context−>s t a t e [ 4 ] = 0xC3D2E1F0 ;
context−>count [ 0 ] = context−>count [ 1 ] = 0 ;

120 }

/∗ Run your data through t h i s . ∗/
void SHA1 Update (SHA CTX ∗ context , sha1 byte ∗data , unsigned i n t l en ) {

unsigned i n t i , j ;
125

j = ( context−>count [ 0 ] >> 3) & 63 ;
i f ( ( context−>count [ 0 ] += len << 3) < ( l en << 3) ) context−>count [1]++;
context−>count [ 1 ] += ( l en >> 29) ;
i f ( ( j + l en ) > 63) {

130 memcpy(&context−>bu f f e r [ j ] , data , ( i = 64− j ) ) ;
SHA1 Transform ( context−>s ta te , context−>bu f f e r ) ;
f o r ( ; i + 63 < l en ; i += 64) {

SHA1 Transform ( context−>s ta te , &data [ i ] ) ;
}

135 j = 0 ;
}
e l s e i = 0 ;
memcpy(&context−>bu f f e r [ j ] , &data [ i ] , l en − i ) ;

}
140

/∗ Add padding and return the message d i g e s t . ∗/
void SHA1 Final ( sha1 byte d i g e s t [SHA1 DIGEST LENGTH] , SHA CTX ∗ context ) {

sha1 quadbyte i , j ;
145 sha1 byte f i n a l c oun t [ 8 ] ;

f o r ( i = 0 ; i < 8 ; i++) {
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f i n a l c oun t [ i ] = ( sha1 byte ) ( ( context−>count [ ( i >= 4 ? 0 : 1) ]
>> ((3 −( i & 3) ) ∗ 8) ) & 255) ; /∗ Endian independent ∗/

150 }
SHA1 Update ( context , ( sha1 byte ∗) ”\200” , 1) ;
whi l e ( ( context−>count [ 0 ] & 504) != 448) {

SHA1 Update ( context , ( sha1 byte ∗) ”\0” , 1) ;
}

155 /∗ Should cause a SHA1 Transform ( ) ∗/
SHA1 Update ( context , f i na l c ount , 8) ;
f o r ( i = 0 ; i < SHA1 DIGEST LENGTH; i++) {

d i g e s t [ i ] = ( sha1 byte )
( ( context−>s t a t e [ i>>2] >> ((3 −( i & 3) ) ∗ 8) ) & 255) ;

160 }
/∗ Wipe va r i a b l e s ∗/
i = j = 0 ;
memset ( context−>bu f f e r , 0 , SHA1 BLOCK LENGTH) ;
memset ( context−>s ta te , 0 , SHA1 DIGEST LENGTH) ;

165 memset ( context−>count , 0 , 8) ;
memset(& f ina l count , 0 , 8) ;

}

17 sha1.h

/∗
∗ sha . h
∗
∗ Or i g i n a l l y taken from the pub l i c domain SHA1 implementation

5 ∗ wr i t t en by by Steve Reid <steve@edmweb . com>
∗
∗ Modif ied by Aaron D. G i f f o rd <ag i f f o rd@ in f owe s t . com>
∗
∗ NO COPYRIGHT − THIS IS 100% IN THE PUBLIC DOMAIN

10 ∗
∗ The o r i g i n a l unmodif ied ve r s i on i s a v a i l a b l e at :
∗ f t p : // f tp . funet . f i /pub/ crypt /hash/ sha/ sha1 . c
∗
∗ THIS SOFTWARE IS PROVIDED BY THE AUTHOR(S) AND CONTRIBUTORS ‘ ‘AS IS ’ ’ AND

15 ∗ 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 AUTHOR(S) OR CONTRIBUTORS BE LIABLE
∗ FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
∗ DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

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

25 ∗/

#i f n d e f SHA1 H
#de f i n e SHA1 H

30 #i f d e f c p l u s p l u s
extern ”C” {
#end i f

#inc lude <s t d i n t . h>
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35

/∗ Make sure you de f i n e these types f o r your a r c h i t e c t u r e : ∗/
typede f u i n t 32 t sha1 quadbyte ; /∗ 4 byte type ∗/
typede f u i n t 8 t sha1 byte ; /∗ s i n g l e byte type ∗/

40 #de f i n e SHA1 BLOCK LENGTH 64
#de f i n e SHA1 DIGEST LENGTH 20

/∗ The SHA1 s t ru c tu r e : ∗/
typede f s t r u c t SHA CTX {

45 sha1 quadbyte s t a t e [ 5 ] ;
sha1 quadbyte count [ 2 ] ;
sha1 byte bu f f e r [SHA1 BLOCK LENGTH ] ;

} SHA CTX;

50 #i f n d e f NOPROTO
void SHA1( sha1 byte ∗data , unsigned i n t len , sha1 byte d i g e s t [SHA1 DIGEST LENGTH⤦

Ç ] ) ;
void SHA1 Init (SHA CTX ∗ context ) ;
void SHA1 Update (SHA CTX ∗ context , sha1 byte ∗data , unsigned i n t l en ) ;
void SHA1 Final ( sha1 byte d i g e s t [SHA1 DIGEST LENGTH] , SHA CTX∗ context ) ;

55 #e l s e
void SHA1 Init ( ) ;
void SHA1 Update ( ) ;
void SHA1 Final ( ) ;
#end i f

60

#i f d e f c p l u s p l u s
}
#end i f

65 #end i f

18 TODO

t a r g e t task
[ 0 . 9 ] mult i threaded p i e c e hashing i f d e s i r ed / p o s s i b l e

∗ 1 d i sk I /O thread f i l l s p iece − l ength bu f f e r s
∗ M bu f f e r s (maximum) in queue ( prevent RAM DoS)

5 ∗ N hash threads c la im bu f f e r s and return hashes
∗ de f au l t N to number o f CPU cor e s

[ 0 . 9 ] use e x i s t i n g hash l i b r a r i e s i f d e s i r ed / p o s s i b l e
∗ which l i b r a r i e s prov ide sha1 and/or md5?
∗ OpenSSL r e qu i r e s a l i c e n s e except ion ?

10 [ 0 . 9 ] con f i gure −time checks f o r s cand i r / v e r s i o n s o r t / e t c . .
[ 0 . 9 ] t r a c k e r l e s s t o r r en t c r e a t i on ( debian bug 625768)

∗ http ://www. b i t t o r r e n t . org /beps/bep 0005 . html#tor rent − f i l e − ex t en s i on s
[ ? ? ? ] improve cros s −plat form po r t a b i l i t y
[ ? ? ? ] improve memory e f f i c i e n c y

15 [ ? ? ? ] mult i threaded f i l e md5sum hashing
[ 1 . 0 ] f ea ture −complete and bug f r e e
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