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x, ASSIGN, 1, PLUS, 2, MUL, 3

:

(ASSIGN (VAR (NAME “X “)
(TYPE NUM)...)
(PLUS
(NUM 1)
(MUL (NUM 2)

(NUM 3))
i

mov | $7, -4(%ebp)
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« A& GCC Internals
- http://gce.gnu.org/onlinedocs/gccint/

e Diego Novillo, GCC Internals., CGO 2007 Workshops

and Tutorials (International Symposium on Code Generation and
Optimization), March 2007

- http://www.airs.com/dnovillo/Papers/cgo2007-gcc-
internals.pdf

 The GCC Architecture Documents
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- ZH%FH GCC 4.4.0 LIBFETIIHIBRINE D



http://svn.gna.org/viewcvs/gsc/branches/hello-world/

BL sample GCC frontend project

e http://sourceforge. jp/projects/blanguage
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 EJL KD E D m/IVERK

* int main() {return 0;} DBXKZRDITH

— Fi1zzBuzz frontend
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Minimal frontend

c R/NEROTZOY ATV K (250 1TFRE)
e gcc/bl/

- Make-1lang. in : 50 1754

- bll.c : 150 1754

- config-lang. in 2 17

- lang-specs. h . 5 17

- lang. opt : 10 1758 (ERD 9 D)

- spec. C : 30 1759



Minimal 73 bll.c (A7 7 74)L)

BRSBTS

static void insert block (tree block) {}

static int global bindings p (void) {}

static tree pushdecl(tree decl) {}

static tree getdecls (void) {}

tree convert(tree type, tree expr) {}

static tree bl type for size(unsigned precision, int unsignedp) {}

static tree bl type for mode(enum machine mode mode, int unsignedp) {}
static void bl finish(void) {}

static unsigned int bl init options (unsigned int argc, const char *xargv) {}
static int bl handle option(size t scode, const char =*arg, int value) {}
static bool bl mark addressable(tree exp) {}

struct lang type GTY(()) {

char dummy;

};

struct lang decl GTY(()) {
char dummy;

};

struct language function GTY(()) {
char dummy;

};
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I =D I

gcc-4.3.0. tar.bz2 A>T TREE

bl-minimal-4,3.0.tar.bz2 »5WLIE bl-0.0.1-for-
gcc-4.3.0. tar. bz2 =Rk ICER

bl W5 T4 L2 MY %& gee-4.3.0/gcc/ LATFIC
EILRTa L2 M)DHRT configure

$ ../9cc-4.3.0/configure
——prefix=/usr/local/build-gcc/build-bl
—-—enable-languages=bl —--enable-checking=all —-
disable-nls ——disable-bootstrap

make && make install
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-—disable-bootstrap

= gce & 3
Stagel : "R

O

EJL K (bootstrap) 9 3

NIRIED gecec T gee 2 EJLR

« —#&IC gcc runtime XS4 T VHEIRINS
Stage? : Stagel gcc T gcec ZEJIR

— Stage3 : Stage?2 gcc T gecc ZEJL R
Final : Stage?2 gcc & Stage3 gecc % HEX

DI RTEFEZF T3



Fi1zzBuzz

puts :: String -> Int
printf :: String -> Int
main = fun Int _-> Int

fizzbuzz = fun Int n => Int
ifn% (100 + 1)
ifn% (3 %5)
ifn%3
ifn%b
K= printf(” %d 7, n)
return fizzbuzz(n + 1)
else
&= printf(” Buzz ”)
return fizzbuzz(n + 1)
fi
else
&= printf(” Fizz 7”)
return fizzbuzz(n + 1)
fi
else
&= printf(” FizzBuzz ”)
return fizzbuzz(n + 1)
fi
else
return puts(””)
fi
nuf
return fizzbuzz(1)
nuf

frontend

. HEE

- AR ER
- nested functions

* GCC EJL b1 YV E

- puts, printf

* R, IR
e If X

* return X

* =T REKREBIFT




=17

$ ../bin/gcc fizzbuzz.bl

$
1

./a.out

2 Fizz

Fizz 13
22 23
32 Fizz
Fizz 43
h? b3
62 Fizz
Fizz 73
82 83
92 Fizz

Fizz

Fizz

Fizz

4 Buzz

34 Buzz

64 Buzz

94 Buzz

Fizz
14 Fi1zzBuzz

Buzz
Fizz
44 FizzBuzz

Buzz
Fizz
714 FizzBuzz

Buzz
Fizz

16
26 Fizz

56 Fizz

86 Fizz

/] 8 Fizz
17 Fizz

37 38 Fizz
40 47 Fizz

6/ 68 Fizz
/16 771 Fizz

97 98 Fizz

Buzz 11
19 Buzz
28 29 FizzBuzz
Buzz 41
49 Buzz
58 59 FizzBuzz
Buzz 71
79 Buzz
88 89 FizzBuzz
Buzz

Fizz

31

Fizz

61

Fizz

91



A%, (LANGHOOKS PARSE FILE)

static void bl parse file(int debug ATTRIBUTE UNUSED) ({
tree main type = build function type(integer type node, NULL TREE);
tree main_fndecl = build fn decl("main”, main_type);
DECL EXTERNAL(main fndecl) = false;
DECL ARTIFICIAL(main fndecl) = false;
TREE STATIC(main fndecl) = true;
TREE PUBLIC(main_fndecl) = true;
DECL CONTEXT(main fndecl) = NULL TREE;
tree stmts = alloc stmt list();
tree block = build block (NULL TREE, NULL TREE, NULL TREE, NULL TREE):
DECL INITIAL(main fndecl) = block;
DECL SAVED TREE (main fndecl) = build3(BIND EXPR, void type node, BLOCK VARS(block), stmts, block);
tree resdecl = build dec|(RESULT DECL, NULL TREE, integer type node);
DECL CONTEXT(resdecl) = main_ fndecl;
DECL RESULT(main fndecl) = resdecl;
tree main setret = fold build2(MODIFY EXPR, TREE TYPE(main fndecl), DECL RESULT(main fndecl), integer zero node);
TREE SIDE EFFECTS(main setret) = true;
TREE USED(main setret) = true;
tree main ret = fold buildl1(RETURN EXPR, void type node, main setret);
append to statement list(main ret, &stmts);
allocate struct function(main fndecl, false);
dump function (TDI original, main fndecl);
gimplify function tree(main fndecl);
dump function (TDI generic, main fndecl);
cgraph node(main fndecl);
cgraph finalize function(main fndecl, /% nested function ? %x/false);
cgraph finalize compilation unit();
cgraph optimize();
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sm—@EE : TREE API

ZTHTH APl THEXAKRZFE->T 7

o B ZIX, D>

IOCDORIKT (VAM) 2%

Lisp : (1 2 3)

= (cons 1 (cons 2 (cons 3 nil)))

(;(:(: . tree_cons(NULL_TREE, build int_cst(NULL TREE, 1),

tree cons(NULL TREE, build int cst(NULL TREE, 2),

EMETE VS &

tree cons(NULL TREE, build int cst(NULL TREE, 3),

NULL TREE))))

, ALTZEDbLZL



B - BRAEED

e C Y—XR : int iarr[2] = {1, 2, 3};
 WIHT BEXAZES parse file() B

static void bl parse file(int debug ATTRIBUTE UNUSED) ({

g~

tree index type = build index type(build int cst(NULL TREE, 2));
tree array type = build array type(integer type node, index type);
tree array decl = build decl (VAR DECL, get identifier ("iarr”), array type);
DECL EXTERNAL(array decl) = false;
TREE STATIC(array decl) = true;
TREE PUBLIC(array decl) = true;
TREE USED(array decl) = true;
tree init = build constructor from list(
array type,
I>XDEDY) AN);
DECL INITIAL(array decl) = init;
rest of decl compilation(array decl, /x TOP LEVEL ? %/0, /x AT END ? %/0);

}



e FizzBuzz frontend @ bl/bll.c
bl parse file() {} OHBEZEXTLZ S

- Minimal frontend &5 % A EFEEI N TAL
DT SEGV %. F=

e make && make install
e /file/to/install/gcc -S test.Dbl

- fABEHETEEL
e = LT 7AILTEE ¢ Input file null.bl is empty
- WARY UV DIXTERWVWODT, PEVITYUHTE




IMADEOWO TRV T YIS

.file "hello.bl”
.globl 1arr

.data

.align 4

. type larr, @object

.Slze larr, 12
larr:

. long

. long

. long

.ident ”"GCC: (GNU) 4.3.0”

.section .note. GNU-stack,””, @progbits

w N —

\_



54 : GCC-4.3.0 WD HEG
 GMP/MPFR A WE(Z7R > /=

- Makelang. in 1Z $(GMPLIBS) MNHEICH S /-
s B M VB ERMOMBIEDIDBEICR D

- Minimal T puts % printf &{f> & SEGV

- b o EML T EEPOTE SEGY

- (W< ED) 4.2.1 ETIEHAEAE LA THEAL
* FizzBuzz frontend (XfJRf{ftZ=zE» A ENP DTS

DT, IhEazETNIIL
FITL TCQleapX A DEMR

=10

- bl parse file() %, JHE

DIN—AFEAMICELE A S




main EHMDEXAKZED

» FWMOBZES
- E9 %I public static int main();

- Y —AJ— |\\\ij<12|:75\ %ﬁhf% (3"5 extern)
- ANIWICO VNN SICE > TERINAEBEEETIE AL
- BEAEAEHTIEEY ALV TFRA M ZHFLLRW)

static void bl parse file(int debug) {
tree main type = build function type(integer type node, NULL TREE);
tree main fndecl = build fn decl("main”, main type);
DECL EXTERNAL(main fndecl) = false;
DECL ARTIFICIAL(main fndecl) = false;
TREE STATIC(main fndecl) = true;
TREE PUBLIC(main fndecl) = true;
DECL CONTEXT(main fndecl) = NULL TREE;



main EHMDEXAKZED

* main() OFF (KDY A N) =/E>THEIL
- main fndecl 270y Y (RO—T7DEXA) % BIND

BXARZEL>T, MOBXKICE AL > TOHER

- BNY &S A9 NULL TREE THIHRIEL THEWT, EHISEER
ICEBXAKRZ{EY DD, T2IAATW Z&EIC3

« 5EF {return 0;} OH (CRHITH)

~.

tree stmts = alloc stmt list();
tree block = build block(NULL TREE, /% variables */

NULL TREE, /% subblocks *x/

NULL TREE, /% supercontext */

NULL TREE); /% next same level block */
DECL INITIAL(main fndecl) = block;
DECL SAVED TREE (main fndecl) = build3(BIND EXPR, void type node,
BLOCK VARS(block), stmts, block);



main EHMDEXAKZED

e {return 0;}
e Pascal @ result ZTEHHATWVWERED
e JRL7=\LME%A RESULT DECL EE L=ZHICRAT S
- DFY {result := 0;} T {return 0;} ICHEHHT S

tree resdecl = build dec|(RESULT DECL, NULL TREE, integer type node);
DECL CONTEXT(resdecl) = main fndecl;

DECL RESULT(main fndecl) = resdecl;

tree main setret = fold build2(MODIFY EXPR, TREE TYPE(main fndecl),
DECL RESULT(main fndecl), integer zero node);

TREE SIDE EFFECTS(main setret) = true;

TREE USED(main setret) = true;

tree main ret = fold buildl1(RETURN EXPR, void type node, main setret);
append to statement list(main ret, &stmts);




main FEAMDEXAKE{ES
. Ll

« EAHA{E- T, :PwaKEFT
- H LRAMLAEERZFFITHE, cgraph node() Z=HIREY
ICHEL T, 2 TDOEAK%Z finalize 93

- LLKIEFBL 7OV MV RE

allocate struct function(main fndecl, false);
dump function (TDI original, main fndecl); // T/IX\w T4

gimplify function tree(main fndecl); // GENERIC A 5 GIMPLE (CZZ#R
dump function (TDI generic, main fndecl); // /Xy T85> S

cgraph node(main fndecl); // call 572

cgraph finalize function(main fndecl, /% nested function ? */false);
cgraph finalize compilation unit(); /) AVINAIIVERMIRT

cgraph optimize(); // TIHBIRNILTVR
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- 70757 & LTEARBE (DY)
e C ICDWTOHOHERERINELD
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e GCC OFEIE C TEZHA N/ Lisp
~ RMS (2852 AY D Lisper (MIT Al lab., &)
e Lisp @700 ZIVITI=vY
- X5 70053vY
- PRER/AER DSL DI
eLisp like APl + 7)oty Hy~<Tvy (NER DSL)
e S XMSDMIO— RERL (4% DSL)
cC OAVRASORICHEE C YTy hOaAVIRASH ]
-ERT7TYS— a3 TOEERER
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Bk + 1 V97— (BRI V%)
- C TYUSRABEREE (MHK) #Wwirl
- function override (BEEEX)A-WVART
c X/ TOTZIVI(TATILZENRTHTOT T L)
- ) oty Tv o (£4H)
e ffinclude “x.def “ > BRAOETERSE
- GGC (GCC Garbage Collection) X £ &iF
eGC H~¥—27f[E CY—X = GNU C ¥V —RAERK
— MD (Machine Description) = /Nw o TV RERK

ex.md (S =) — *.c, *.h, *.mk, *.md

|




sk D W3 (1)

fundef LANG_HOOKS_ NAME

fidefine LANG HOOKS NAME "bl”

ffundef LANG HOOKS INIT N S -

#idefine LANG HOOKS INIT bl init RATIN—
ffundef LANG HOOKS INIT OPTIONS

fidefine LANG HOOKS INIT OPTIONS bl init options

ffundef LANG HOOKS FINISH

fidefine LANG HOOKS FINISH bl finish b — /‘/

ffundef LANG HOOKS HANDLE OPTION -

fidefine LANG HOOKS HANDLE OPTION bl handle option — b \'\ J: — >_<
ffundef LANG HOOKS PARSE FILE

fidefine LANG HOOKS PARSE FILE bl parse file

ffundef LANG HOOKS MARK ADDRESSABLE

fidefine LANG HOOKS MARK ADDRESSABLE bl mark addressable

ffundef LANG HOOKS TYPE FOR MODE

fidefine LANG HOOKS TYPE FOR MODE bl type for mode

ffundef LANG HOOKS TYPE FOR SIZE

fidefine LANG HOOKS TYPE FOR SIZE bl type for size

ffundef LANG HOOKS COMMON ATTRIBUTE TABLE

fidefine LANG HOOKS COMMON ATTRIBUTE TABLE bl attribute table

ffundef LANG HOOKS FORMAT ATTRIBUTE TABLE

fidefine LANG HOOKS FORMAT ATTRIBUTE TABLE bl format attribute table
ffundef LANG HOOKS CALLGRAPH EXPAND FUNCTION

fidefine LANG HOOKS CALLGRAPH EXPAND FUNCTION tree rest of compilation



sk D W3 (2)

const struct lang hooks lang hooks = LANG HOOKS INITIALIZER;

fidefine DEFTREECODE(SYM, NAME, TYPE, LENGTH) TYPE,
const enum tree code class tree code type[] = {
ftinclude "tree.def”

tcc exceptional
};
ffundef DEFTREECODE

fidefine DEFTREECODE (SYM, NAME, TYPE, LENGTH) LENGTH,
const unsigned char tree code length[] = {

ffinclude "tree.def” volXYEEBEL. ..
0
}; BRINEE D TP AIL S .

ftundef DEFTREECODE
< =2 ~

ftdefine DEFTREECODE (SYM, NAME, TYPE, LEN) NAME, IH, BNED.
const char *const tree code name[] = {
finclude "tree.def” A

”@@dummy” A
}; 2
ffundef DEFTREECODE

© semmzgs
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s 70V MITY RBPEELRITNIEWNIFIRWNA
HIx1—ARA>TEH
- 7w BEEZBIoBITBREA
- BREDE LE Z A HEE (function overwriting)
- kAR 7OVMNIV RZERTB72HDLLH

hoge 7OV TV R
D FIHA{L BE%EK

//) - hoge 7OV I VR
LANG_HOOKS D7 — 2 B
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o sxiE{b/NADIEND - BIRR
- QlLeap T AEK

e passes.c D init optimization passes()

— Struct tree opt pass *kp;

- ftdefine NEXT PASS(PASS) (p = next pass 1 (p, &PASS))
- NEXT PASS (pass remove useless stmts);

- NEXT PASS (pass mudflap 1);

- NEXT PASS (pass lower omp);

- NEXT PASS (pass lower cf);

- NEXT PASS (pass refactor eh);

- NEXT _PASS (pass_lower eh);

- NEXT PASS (pass build cfg);

- NEXT PASS (pass lower complex 00);

- NEXT PASS (pass lower vector);



Jy)Jaotwyvy~wTyv o (1)
LANG HOOKS
« BEXAYT /7 ODIR

flundef LANG_HOOKS_NAME

fidefine LANG HOOKS NAME "b1”

flundef LANG HOOKS INIT

fidefine LANG HOOKS INIT bl _init

flundef LANG_HOOKS INIT_OPTIONS

fidefine LANG_HOOKS INIT_OPTIONS bl _init_options
flundef LANG_HOOKS FINISH

fidefine LANG_HOOKS FINISH bl finish
flundef LANG_HOOKS HANDLE OPTION

fidefine LANG_HOOKS HANDLE OPTION bl_handle_option
flundef LANG_HOOKS PARSE_FILE

fidefine LANG_HOOKS PARSE FILE bl_parse_file

const struct lang hooks lang hooks = LANG HOOKS INITIALIZER;



lang _hooks @AM FHEAE~ 7 O

ftdefine LANG HOOKS INITIALIZER { ¥
LANG HOOKS NAME, ¥ (5 : "GNU C”)

LANG HOOKS INIT, ¥ (f5 : ¢ objc common init)
LANG HOOKS FINISH, ¥
LANG HOOKS PARSE FILE, ¥

LANG HOOKS DECLS, ¥

LANG HOOKS FOR TYPES INITIALIZER, ¥
LANG HOOKS GIMPLIFY EXPR, ¥

LANG HOOKS FOLD 0BJ TYPE REF, ¥
LANG HOOKS BUILTIN FUNCTION, ¥

LANG HOOKS INIT TS, ¥

LANG HOOKS EXPR TO DECL, ¥


http://wikiwiki.jp/aloha/?LANG_HOOKS_INITIALIZER
http://wikiwiki.jp/aloha/?c_objc_common_init
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Oty v o (2)
DEFTREECODE

=%

ftidefine DEFTREECODE(SYM, NAME, TYPE, LENGTH) TYPE,

const enum tree code

ftinclude "tree.def”

tcc exceptional
}s
ftundef DEFTREECODE

e tree.def (&

class tree code type[] = {




DEFTREECODE
DEFTREECODE
DEFTREECODE
DEFTREECODE
DEFTREECODE
DEFTREECODE
DEFTREECODE
DEFTREECODE
DEFTREECODE
DEFTREECODE
DEFTREECODE
DEFTREECODE
DEFTREECODE
DEFTREECODE
DEFTREECODE
DEFTREECODE
DEFTREECODE
DEFTREECODE
DEFTREECODE
DEFTREECODE
DEFTREECODE
DEFTREECODE
DEFTREECODE
DEFTREECODE
DEFTREECODE

tree, def

(ERROR MARK, ”error mark”, tcc exceptional, 0)
(IDENTIFIER NODE, "identifier node”, tcc exceptional, 0)
(TREE LIST, "tree list”, tcc exceptional, 0)
(TREE_VEC, "tree vec”, tcc _exceptional, 0)
(BLOCK, ”"block”, tcc exceptional, 0)

(OFFSET TYPE, "offset type”, tcc type, 0)
(ENUMERAL TYPE, "enumeral type”, tcc type, 0)
(BOOLEAN TYPE, ”boolean type”, tcc type, 0)
(INTEGER TYPE, ”integer type”, tcc type, 0)

(REAL TYPE, ”real type”, tcc type, 0)

(POINTER TYPE, ”pointer type”, tcc type, 0)
(FIXED POINT TYPE, "fixed point type”, tcc type, 0)
(REFERENCE TYPE, ”reference type”, tcc type, 0)
(COMPLEX TYPE, ”complex type”, tcc type, 0)
(VECTOR TYPE, ”"vector type”, tcc type, 0)

(ARRAY TYPE, "array type”, tcc type, 0)

(RECORD TYPE, ”"record type”, tcc type, 0)

(UNION TYPE, "union type”, tcc type, 0)

(QUAL _UNION TYPE, ”"qual union type”, tcc type, 0)
(VOID TYPE, ”"void type”, tcc type, 0)

(FUNCTION TYPE, "function type”, tcc type, 0)
(METHOD TYPE, "method type”, tcc type, 0)

(LANG TYPE, ”lang type”, tcc type, 0)

(INTEGER CST, "integer cst”, tcc constant, 0)
(REAL CST, ”real cst”, tcc constant, 0)



cpp RFATE

e ftdefine DEFTREECODE(SYM, NAME, TYPE, LENGTH) TYPE,
e const enum tree code class tree code type[] = {

e ftinclude "tree.def”

l

const enum tree code class tree code type[] = {
tcc exceptional,
tcc _exceptional,
tcc _exceptional,

tcc _exceptional,
tcc exceptional, HELFETECHDELELTILKKE
tcc type, (FoxEREAEEAZD. . . BTERE)

tcc exceptional

}s
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HoolF 777

union lang tree node GTY((desc ("TREE CODE (&%h.generic) == IDENTIFIER NODE”))) {
union tree node GTY ((tag (”0”), desc ("tree node structure (&%h)”))) generic;
struct lang identifier GTY ((tag ("1”))) identifier;

};

L6, CART7AIESEREAEBWNE ?

-IBDFLPHYFTHEA | (0770)
ffinclude "gt-bl-bl1.h” (gt-Filepath. h)
ffinclude "gtype-bl.h”

(gtype-EZE7O0 TV RHTFr Lo A UE )



EB=0MEE : GGC

(GCC Garbage Collection)

« JMBEIEEI N/ C T GCC (IEHAND
- B2 REHREFINT B GTY § DB WNTD

* GC HBEDI— RTINS N7 C =

— RAHE
EkEInsg (X9 707530401)

- FDEOHOAVNASARBICE>TS

- AVINASORBIICaAVINMSHH B |

- GCC developer [FEEHSHML WV (BHEIE)

c MEIAEX E) EELNEHIELEH

s HAFYELTDOLI>THUVDT, FLCIFERFaAXYNAE. ..




12 LV GGC DfRER

e GTY (([option] [(param)], [option] [(param)] ...))

- fEIEiR/3

N )

IREZFD { Ol

- JO—N)LEHEE D static/extern D1E 3
- BEXRT7 14— I RESDZEIDHI

« XEEE

DI=ODIRZINBEHRZE(TINT 5

— The Inside of a GTY (GCC internals MHER)
e http://tinyurl.com/5al jar
- GGC /N—t | C YTty NAIEAE (typedef)

e config-lang. in @ gtfiles ZTHIZ, GTY ¥ —
DHEELT7AMIDZBI L TEINT S



Yam
J
~

minimal frontend 58|55
X 7=

ph @ WROIBEFE S

/

union lang tree node GTY((desc ("TREE CODE (&%h.generic) == IDENTIFIER NODE”))) {
union tree node GTY ((tag (”0”), desc ("tree node structure (&%h)”))) generic;
struct lang identifier GTY ((tag ("17))) identifier;

b desc( “expression )
tag( “constant )

- HAXRDOEDT7 4 —IL KD, ERICEWICER>TWVWBEDOHNE W IER
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e EFJ B bl parse file() {...}
CZREFTYEHLT, W)Y I9TESLDIC
-dl T% LD PRELOAD T%

* GCC 2 ZEIRFLALCTH 0K (C

c AlIC C TENBRLKTHEREW 7

- Pascal T% Java T#%, GCC o7AY IV KD
FIETREERLITBLATERWL ?




I 5 ICELVAEEM

 yacc/lex M8l — Boost::spirit EHMFED ?
- C++ T extern C T parse file ZF TRV T
- (LEED)
-Write GCC in CH+ A TEEL
* http://lwn,net/Articles/286539/
- GGC EMERGNY VEDFEICRBZHDE ?
* GCC @ APl % Ruby &ML HEZAD LD IC
- RO ) FIEEBTOAVIMFEEY, &H
- Haskell D parsec &HMELZLY, &H




o &L WAREMS
* bl parse file() 5, AUV VYT NEED
7)Y
« 2V )T NEEMMNS GCC APl MEPH L T
s BXAKE->TINILZT Y RITET
* GCC AIXIE—HE)H l:“)l/ NAE

. 7\7 ) 7 NEEET 7> LEFIX, GCC D7
D N i I\#ib% !

- iLogScript (id:w o I AN 3.x BFEKICE-/1E)
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* GCC 7OV TV RES
- D7 0JTY

7

sc (1) ~ (26)

- 2RFEF>TEEAD, BRIEHZDE...
- http://alohakun. blog7. fc2. com/?al |

« V=AW L /NS F Y~ GCCORBRERS
- http://www. jp. redhat. com/magazine/N05/

* GCCICPEEY g 2O /81 57?1 LLUM —

BSDCan2008

- http://journal.mycom, co. jp/articles/2008/06/03

/bsdcan6/index. html


http://www.jp.redhat.com/magazine/NO5/
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