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We implemented a translator from a subset of C to Java that guarantees safety. For such translation, we
need to emulate C’s pointer arithmetics in Java. We thus defined Java classes to represent C’s pointers and
memory blocks. Next, we defined translation rules which use these classes, and implemented a translator
following the rules. We also need to translate integers as pointers, because they can be cast to each other
in C. However, representing all integers as pointers incurs too much overhead. We therefore implemented
optimizations, including a data flow analysis for translating C’s integer variables (to which no pointers are
assigned) to Java’s integer variables. We conducted experiments with 9 benchmark programs. Without
optimizations, the translated programs were 3.3-585 times slower than the original C programs. After the
optimizations, those numbers improved to 1.3-5.9.
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abstract class Fat {
Block base;
int offset;
abstract int asInt();
}
class FatPtr extends Fat {
FatPtr(Block b, int n) {
base = b;
offset = n;
}
int asInt() {
if(this.base == null)
return this.offset;
else

return this.base.addr + this.offset;
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abstract class Block {
int objsize;
int size;
int addr;
abstract Fat readFat(int vo);
abstract void writeFat(int vo, Fat f);
abstract byte readbyte(int vo);
abstract void writebyte(int vo, byte b);

}

class FatBlock extends Block {
private Fat[] contents;
FatBlock(int n) {
objsize = 4;
size = 4 * n;
addr = AddrCounter.getAddr();
AddrCounter.incrAddr(size);
contents = new Fat[n];
}
Fat readFat(int vo) {
if(vo % 4 == 0)
return this.contents[vo / 4];
else
// 00000
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goooooooooo

gooooooooooooooooo cooog
goooooboooobooooobooobooooo
gooooroobooboooboooooboboooo
gooboooooooboooooboboboooboooo
gooooooboboooobOoobOooboDbooD
gbooboobooooboobooooooboboooo
gooooogoogspECccCcpUOOOOOOOOD
goboooooooooocodooooooboooo
ooooooog

rO0oooooooOoOooOboOoOO0O0O0O0000o
ooooooooognD JawvabOO00O0O0OOOJIT
goooooooooooboooooooooooo
goobooooooooooooJiITtooooooon
gobooboooooooooboobobooboooobooooo
goooooooooooooon

oooooocooooooooooooooo
goooooooobooobooooboboDoOonO Javald
D00000C#0 MLOOOJavaOOOOOODO
goooooooooboooobobooooboooboon
poooooooooooooCcoooooooo
goboooooooobooooobooboooooon

go

gbodoooooooboo boobooooooao
goooooboobooo oooooboooooooon
gbooobodooobobooobooooboooooo
ODooOoOOboOO0OOoPPL2007O0000000O00ODO
goboooooooboooooooboooooboooobooo
gooobooooooooobooooooboooooo
ooog

oooao

[1] : 0000000 C, JIS X 3010:2003 (ISO/IEC
9899:1999).

[2] Austin, T. M., Breach, S. E., and Sohi, G. S.:
Efficient Detection of All Pointer and Array Access
Errors, Programming Language Design and Imple-
mentation, 1994, pp. 290-301.

[3] Cooper, E.: Java parser and pretty-printer.
http://www.cs.cmu.edu/"ecc/software.html.

[4] : Jazillian: The Legacy to “Natural” Java Trans-
lator. http://www.jazillian.com.

[5] Kildall, G. A.: A unified approach to global pro-



10 uoooooooooboo

gram optimization, Proceedings of the 1st Annual
ACM SIGPLAN-SIGACT Symposium on Princi-
ples of Programming Languages, 1973, pp. 194-206.

[6] Martin, J. and Muller, H.: Strategies for Mi-
gration from C to Java, Software Maintenance and
Reengineering, 2001, pp. 200-209.

[7] Necula, G., McPeak, S., Rahul, S. P., and
Weimer, W.: CIL: Intermediate Language and
Tools for Analysis and Transformation of C Pro-
grams, Compiler Construction, 2002, pp. 213-228.

[8] Necula, G., McPeak, S., and Weimer, W.:
CCured: Type-Safe Retrofitting of Legacy Code,
Principles of Programming Languages, 2002,
pp. 128-139.

[9] Oiwa, Y.: Implementation of a Fail-Safe ANSI
C Compiler, PhD Thesis, University of Tokyo, 2004.

[10] Oiwa, Y., Sekiguchi, T., Sumii, E., and
Yonezawa, A.: Fail-Safe ANSI-C Compiler: An Ap-
proach to Making C Programs Secure (Progress Re-
port), Software Security — Theories and Systems,
2002, pp. 133-153.

[11] Pierce, B. C.: Types and Programming Lan-
guages, MIT Press, 2002.

[12] Strachey, C. and Wadsworth, C. P.: Continua-
tions: A mathematical semantics for Handling Full
Jumps, Technical Report PRG-11, Programming
Research Group Technical Monograph, Oxford Uni-
versity Computing Laboratory, 1974. Reprinted in
Higher-Order and Symbolic Computation, vol. 13,
no. 1-2, pp. 135-152, 2000.

[13] Wright, A. K. and Felleisen, M.: A syntactic ap-
proach to type soundness, Information and Compu-
tation, Vol. 115,No. 1(1994), pp. 38-94.

[14) O0OO0,00000,0000: 00000000
ANSI-CO0O0O0O0O0O0O0,000000000000
18000,20010 90.

A 0OOO0OODDOoOoO

500000000000DO0O00O0DODOO0ODOOOOn
cCO0O0o0oooono HOOOOsOODOODDO
[v0,...,v»] 0000000000000 [10)00
O0Java00O0OOODOOO IODODOOIODDODOO
FatBlock(a, [wo, - . . , Wm])
0000000000000 00000 a0O0 Addr-
Counter 000000000 OOODOO
goooobooboobobobboeboobobboonog
goocooooooooooono 700 JavaO
ooooo0oboobospooobouoooboobooboo
00O0O0DoO00o (100
—O0dooooooad
e Hie»: He— H':e/000000 H' O ¢

ob =

*
o —

oooooo

H{b:=..}: 0000 HOODOObOOO ...
gooooboboooo

elv/z] : e00000DO0OU0O 200 v0O0OO
ooo

e vxn:00 [v,...,v]000 v=v=...=
Un

off inside H(b) : H(b) = [vo,..
0< off <m
min(b){...} : {...} 00000000000 b
addr(H) : min(b){Vd' € dom(H).

Voff' inside H(b'). (b’ + off’) < b}
goocOooooOo JavalD00D0O0OOOOOO
goobboooboooobbobobbo

e Hie— H';e: 000 HODOOODO eO €

000000000000HFO H'OOOOoOOo

e ILA;d —I'’A’;d’ : 000 I0 AddrCounter
AJO0OOOOOdO d 000000000000
I0 I'00AO0 A'000000
goboooobobobooooobbooobo

102030 0000000000000000

ogd1

[H]e,addr(H); [eo]e — [H']er,addr(H'); [ed]er

ogg

v 000

VO. [H]e,addr(H); [Cleo]]

=" [H'], addr(H'); [Cleg]] e
ooocouooooooooooooo (]
00 2 e=Cle] 00 C#A[ 00 00000
00 H;eo - 000

Ve. 31, A, d. [H]e,addr(H); [e]e =" I,A;d »
obd00DOo0oo
goocooooooooooooono a
oo 3

lelv/2]]. = [ele[[o]./2]
Ob00ebDDbO0O00DODODDODOO g
gooob0oOo0ooobooob 1b200000
goobooooo
00 1 H;e— H;e¢' 000
Ve. Je'.
[H]e,addr(H); [e]e —* [H']er, addr(H'); [€']e
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HH]]E -
Vb, H(b) = [v, ...

I where dom(I) = {e(b) | b € dom(H)} and
, Um] = I(e(b)) = FatBlock(b, [[vo]e, - - - ; [Um]e])

(trans-heap)

06 ODOODOOOOO

00 2 H;e»0OO e0ODOOODOODOO

Ve. 31, A, d. [H]e,addr(H); [e]e — I,A;d -
00 d000000 O

0000 100H;e— H';¢/ 000000000
gooobobboooOooooooboboobo
gobooooogoo

0000000000 (C-deref) 0000 H(b) =
[V0, -y Vo, -y vm]0 e = x(ptr(b, off))O H' = HO
e’ = vog 0000 (trans-heap) 000

[H]e(e(b)) =

FatBlock(b, [[vo]e, - - - [Vog]les - - - s [Um]e])
0 0 O (trans-deref)0 (trans-ptr) 000 (Java-let)O

(Java-base)O (Java-offset)O (Java-read) O O O
[H]e, addr(H); [+(ptr(b, off )]
= [H]e,addr(H);
let y = new FatPtr(e(b), off ) in
y.base.read(y.offset)

=" [H]e, addr(H); [vog ]
000000 =e0000000

0000000000 (C-update) 000 OH(b) =
[vo, ..y Vo, um]0 e O x(ptr(b, off)) = v; el
H = H{b := [vo,..,0,...,vn)}0 € = e OO
0 0O (trans-heap) 0O O

[H]e(e(b)) =

FatBlock(b, [[vo]e, - -

[H']e(e(b)) =

FatBlock(b, [[vo]e, - - -, [V]es - - -, [Um]e])
0 0 O(trans-update)d (trans-ptr) 000 (Java-let)O

(Java-base) (Java-offset)0 (Java-write) O O O
[H]e, addr(H); [*(ptr(d, off)) = v; eo]e
= [H]e,addr(H);
let y = new FatPtr(e(b), off ) in

< [[Uoff]]ﬁv B} va]]e])

y.base.write(y.offset, [v]¢); [eo]e

—* [H']e, addr(H); [eo].
000000 =e0000000

0000000000 (C-cast-num) 000 (C-
cast-ptr) 0 0 0 0O O (trans-cast)0 (trans-num)0 O

00 (trans-ptr) 000000000000
000ooU0oooUd (CHint-addl) D000 H =
H'Oe = num(m) + num(n2)0 ¢’ = num(ny + n2)
0 O O O (trans-int-add) O (trans-num) 000 (Java-
asInt-null) 0 OO
[H]e,addr(H); [num(n:) + num(ng)].
= [H]e, addr(H);
new FatPtr(null,
new FatPtr(null, n:).asInt() +
new FatPtr(null, ny).asInt())
—"  [H]e,addr(H); new FatPtr(null, ny + n2)

= [H]e,addr(H); [num(ny + n2)]e
000000 =e0000000

0000000000 (C-int-add2) 00006 €
dom(H)OH = H'Oe = ptr(by, off ;) + num(nz)0
e = num(bi + off; + m2) O O O O (trans-int-
add)U(trans-ptr)0(trans-num) 0 00 (Java-asInt)O
(Java~asInt-null) 0 0 O

[H]e,addr(H); [ptr(by, off ;) + num(ng)].
= [H]e,addr(H);
new FatPtr(null,
new FatPtr(e(b1), off,).asInt() +
new FatPtr(null, ny).asInt())
—*  [H]e,addr(H);
new FatPtr(null, b1 + off ; + n2)

= [Hl]e, addr(H); [oum(bs + off , + n2)]e
000000¢=e0000000

(C-int-add3) O (C-int-add4) O O O O O (C-int-
add2) 0000000000

oooooooood (Cptr-addl) D000 H =
H'Oe = ptr(b1, off ;)®num(n2)0e’ = ptr(by, off ; +
nz) 0 O O O (trans-ptr-add)0 (trans-ptr)0 (trans-
num) 000 (Java-let)O (Java-base)d (Java-offset) O
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Q
Il

b | *=C | «xC=ee | xv=Ce | xv=0v;C | (1)C
C+e | v+C | C@®e | v@&C | malloc(C)

letz=Cine | letz=vinC

H(b) = [v0,--y Uofy -+ U]

H#(ptr(b, off ) — H; vogy (Cderel)
H(b) =[vo, .-, Voffs- - Um]
H;x(ptr(b, off)) = v;e — H{b:=[vo,...,v,...,Um]}; € (C-update)
H; (t)(num(n)) — H;num(n) (C-cast-num)
H; (8)(pte(b, off)) — H;pte(b, of) (C-cast-ptr)
H;num(ni) + num(nz) — H;num(n; + n2) (C-int-add1)

b1 € dom(H)
H;ptr(b1, off ;) + num(nz) — H;num(bs + off ; + n2)

(C-int-add2)

by € dom(H)
H;num(ni) + ptr(be, off ) — H;num(ni + b2 + off )

(C-int-add3)

b1, b2 (S dom(H)

C-int-add4
T pur(br, off ) T pr(ba, off ) — Himum(br + offy ¥ b2 1 o) \C m-addd)

H;ptr(b1, off ;) ® num(nz) — H;ptr(bi, off ; + n2) (C-ptr-addl)

by € dom(H)
H;ptr(by, off ) ® ptr(be, off ) — H;ptr(by, off ; + b2 + off )

(C-ptr-add2)

H;num(n;) ® num(nz) — H;num(n; + ng) (C-ptr-add3)

by € dom(H)
H;num(ni) @ ptr(be, off5) — H;num(ni + b2 + off ,)

(C-ptr-add4)

b = addr(H) n>0
H;malloc(num(n)) — H{b := num(0) x n}; ptr(b,0)

(C-alloc-num)

b € dom(H)
H;malloc(ptr(b, off)) — H;malloc(num(b + off))

(C-alloc-ptr)

Hiletz =vine— H;elv/z] (C-let)

H;e— H';¢
H; Cle] — H'; C[e/]

(C-context)

07 CcOOooOooOoooOo
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[ | new FatPtr(D,d) | new FatPtr(w,D) | new FatBlock(D)
| Duread(d) | wread(D) | D.base | D.offset | D.asInt()
|  D.write(d,d);d | w.write(D,d);d | w.write(w,D);d |

| D+d | w+D | lety=Dind | lety=winD

1 ¢ dom([) n >0
I, A;new FatBlock(n) — I{l := FatBlock(A, new FatPtr(null,0) x n)}, A + n;!

1(1) = FatBlock(a, [wo, ..., Wn, ..., Wn])
I,A;lread(n) — I, A; w,
I(l) = FatBlock(a, [wo, ..., Wn, ..., Wn])

I, A; l.write(n, w); d — I{l := FatBlock(a, [wo, ..., w,..., wm])}, A; d

I, A;new FatPtr(l, n).base — I, A;l
I, A;new FatPtr(null, n).base — I, A;null
I, A;new FatPtr(l, n).offset — I, A;n
I, A;new FatPtr(null, n).offset — I, A;n

I(l) = FatBlock(a, [wo, . . . , wm])
1, A;new FatPtr(l, n).asInt() — I, A;a+n

I, A;new FatPtr(null, n).aslnt() — I, A;n
IAlety=wind — I,A;d[w/y]

I,A;d —I' A" d
I,A;D[d] — I',A’; D[d’]

w.write(w, w); D

(Java-FatBlock)
(Java-read)
(Java-write)

Java-base)
Java-base-null)
Java-offset)
Java-offset-null)

(
(
(
(

(Java-asInt)

(Java-asInt-null)

(Java-let)

(Java-context)

08 JavallOOOOOCOOO

(Java-asInt-null) 0 OO
[H]e, addr(H);
[ptr(b, off ) ® mum(nz)].
[H]e,addr(H);
let y = new FatPtr(e(b1), off;) in
new FatPtr(y.base, y.offset +

new FatPtr(null, ny).asInt())
—*  [H]e,addr(H);

new FatPtr(e(b1), off ; + n2)

[H]e, addr(H); [ptr(b, off 1 + n2)]e
000000 =e0000OoOonQ

(C-ptr-add2)0(C-ptr-add3)00 00 (C-ptr-add4)
00000 (C-ptr-addl)) 0000000 D00O0O
ooooooooog (C-alloc-num) 0000

b=addr(H)On > 00 H = H{b := num(0) x n}0

e = malloc(num(n))0 e’ = ptr(b,0) 000 0€ =

eU{(b,)} 0 0OO O (trans-heap) O (trans-num)

ooo
[H']er (€' (D))

FatBlock(b, new FatPtr(null,0) x n)

addr(H') = addr(H) + n

0 0 O(trans-alloc)O(trans-num) 000 (Java-asInt-
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null)0 (Java-FatBlock) O O O
[H]e, addr(H); [malloc(num(n))].
= [H]e,addr(H);
new FatPtr(new FatBlock(
new FatPtr(null, n).asInt()), 0)
—* [H']e,addr(H'); new FatPtr(l, 0)

= [#]o, adds(H'): [pi(b, 0]
(C-alloc-ptr) 0 0 00 O(C-alloc-num) 0000 O
gooog
0000000000 (Clet)DOOOH =H'Oe
O let z=wvin eg0¢€" = ep[v/z] 000 O (trans-let)O
(Java-let) OO OO 3000
[H]e,addr(H); [let z = v in eo]e
= [H]e,addr(H);let £ = [v]e in [eo]e
=" [H]e, addr(H); [eo][[v]e/7]
= [H]e, addr(H); [eo[v/z]]
000000 =e0000000O
0000000000 (C-context)y DO 0O0e =
Cleo]0 e’ = Cleg)0 Hyjeo — H';5o 0000000

gooooo
Ve.3e' .

[H]e,addr(H); [eo]e —* [H']er, addr(H'); [€b]
Ooo0o00O0O0 1000
[H]e, addr(H); [Cleo]]

—* [H']er,addr(H'); [Cleg]] e
00002000 e00O0O0O0ODOOOOOO

gooo
e=zU00O0O0OOODOO
e=xeg JO0O00OH;e» 00 H;egs »0ea 000
oobooogoo 2000
Ve. 31, A, d. [H]e, addr(H); [+er]c —* I,A;d -
00 Jd000000000000e 0000000
00000000 0e = num(n) 0000 (trans-
deref)0 (trans-num) 000 (Java-let)O (Java-base-
null)0 (Java-offset-null) 0 O O
[H]e, addr(H); [*(num(n))].
= [H]e,addr(H);
let y = new FatPtr(null, n) in
y.base.read(y.offset)
—*  [H]e,addr(H);null.read(n)

—+>

0000001 = [H.OA = addr(H)0d =

nullread(n) 0000 00 Oe; = ptr(b,off) OO
b ¢ dom(H) O 0O O O (trans-heap) O O ¢(b) ¢
dom([H].)0 O O O (trans-deref)O (trans-ptr) O O
0 (Java-let)O (Java-base)d (Java-offset) O O O
[H]e, addr(H); [+(ptr(b, off )]
= [H]e,addr(H);
let y = new FatPtr(e(b), off ) in
y.base.read(y.offset)
—*  [H]e,addr(H);e(b).read(off)

- (Oe(b) ¢ dom([H]e))
0000001 = [Hl.OA = addr(H)Od =

e(b)read(off) DO OO OO Oer = ptr(d,off) O
H(b) = [vo,..., v 00 off <OVoff >m0ODO
0 O (trans-heap) 0O O
[H]e(e(b)) = FatBlock(b, [[vo]e, - - - -[vm]e]);
00 O (trans-deref)0 (trans-ptr) 0 00 (Java-let)O
(Java-base)O (Java-offset) O O O
[H]., adds (H); [+(pte(b, off ).
= [H]e,addr(H);
let y = new FatPtr(e(b), off ) in
y.base.read(y.offset)
—*  [H]e,addr(H); e(b).read(off)

- (0 off <0V off > m)
0000007 = [Hl.OA = addi(H)0d =

e(b).read(off)DOOD OO0
el xe; = ex;es 00 000e = %o 0000
O00OU0ea 0 eeO0d000obboboOoOoboOonOO
00e = num(n) 00 0O 0O (trans-update) 0 (trans-
num) O 00 (Java-let)O (Java-base-null)0 (Java-
offset-null) 0 O O
[H]e,addr(H); [*(num(n)) = v; es].
= [H]e,addr(H);
let y = new FatPtr(null, n) in
y.base.write(y.offset, [v]¢); [es]e
—*  [H]e,addr(H); null.write(n, [v]c); [es]«

—+>

0000007 = [H].OA = adde(H)Od
null.write(n, [v]e);fes]e O 000 O 0O Oep =
ptr(b, off )00 b ¢ dom(H) 00 O O(trans-heap) O
O ¢(b) ¢ dom([H].)0OO O O(trans-update)d(trans-
ptr) 000 (Java-let)d (Java-base)O (Java-offset)
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ogo
[H]e, addr(H); [+(ptr(b, off ) = v; es]e
= [H]e,addr(H);
let y = new FatPtr(e(b), off ) in
y.base.write(y.offset, [v]e); [es]e
—*  [H]e,addr(H); e(b).write(off, [v]e); [es]e

- (Oe(b) ¢ dom([H]))
0000007 = [H].OA = addr(H)dd

e(b).write(off , [v]e);[es]e D OO D OO Oe =
ptr(b, off) O H(b) = [vo,...,vn] 00 off <OV
off >m 00 0O (trans-heap) 0 0 O
[H]e(e(b)) = FatBlock(b, [[vo]e, - - - -[um]e]);
0 0 O(trans-update)d (trans-ptr) 000 (Java-let)O
(Java-base)d (Java-offset) O O O
[H]e, addr(H); [+(ptr(b, off ) = v; es].
= [H].,addr(H);
let y = new FatPtr(e(b), off) in

y.base.write(y.offset, [v]); [es]e
—*  [H]e,addr(H); e(b).write(off, [v]e); [es]e

- (0 off <0V off > m)
0000007 = [H].OA = adde(H)Od =

e(b).write(off, [v]e); [es]e DOOO OO0
e=(t)e 00 0 000O00H;(t)en »00O0O
000 e000O0DOOO
e=e+elleal edd000O0O0OOO0O
e1 = ptr(by, off 1 )0ez = num(n2) 00 by ¢ dom(H)
000 O(trans-heap) 00 €(b1) ¢ dom([H].) DO OO
(trans-int-add)0 (trans-ptr)0 (trans-num) 0 00
[H]e, addr(H); [ptr(bs, off ;) + num(nz)]e
= [H]e, addr(H);
new FatPtr(null,
new FatPtr(e(b1), off ,).asInt() +
new FatPtr(null, ny).asInt())
)

- (Oe(b) ¢ dom([H]e))
0000007 = [H.DA = add(H)dd =

new FatPtr(null,new FatPtr(e(b1), off;).asInt() +
new FatPtr(null, nz).asInt()) 0000 O000e =
num(ny)0 ez = ptr(be, off 5) 00 be ¢ dom(H) O O
00000 e = ptr(by, off ;)0 e2 = ptr(be, off 5) O
O {b1,be} Z dom(H)0ODOOODOODOOD
e=edell000e=ea+e 0000000

ggad
e = malloc(e;) U0 e, D O0O0O0OOOODODO
e = num(n) 00 n < 0000 0O (trans-alloc)d
(trans-num) 000 (Java-asInt-null) 0 00O
[H]e, addr(H); [malloc(er)]e
= [H]e,addr(H);
new FatPtr(new FatBlock(
new FatPtr(null, n).asInt()), 0)
—*  [H]e,addr(H);
new FatPtr(new FatBlock(n), 0)

- (0 n<0)
0000007 = [H].OA = adde(H)Od =

new FatPtr(new FatBlock(n),0) 0 000 00O
er = ptr(b,off )00 b ¢ dom(H)ODOOOOe =
en+e 0000000000

edletz =e1ineldd ed 000000
Hiletx =e1ines » 000000 e1de 0000
ooo

B 0000OO000OO

lgoogooooocooboooocboooobooooon
00000 coOoooOojoooooooooon
gooobobooooobooobooooboooboobooo
goooobooooooboooboooooobooooo
gooocooooooboooooooooboooo
goooooovrOoOO0o0oobooO0obO0ono
oooooOooooooooocooooooooo
goooobooooooboooooooboboboooo
oooboooocoooom
goooooooobooooboboobooooo
ooooooon
6.3.2.300350 M 0000000000000
gbooooob..obooocoooobooooooo
goooboooooomoooooooooooo
goboooocoboooboooobooobobooobooobooo
6.3.2.300350M0O0000000O00O00O0OO
goooooboooboobdoobobooboooooo
goooooboooobobooooooboboooo
gboooooooboooooooboooooa
oboooobOoboom400s500000000



16 uoooooooooboo

goobooboooooboobbooobooooooo
gbobooooooooooboooooobooobon
goooboooooooooobooobbobobooo
gboooooboocooboboooooooobooon
6.5.3.200680 M O0000000O0OOOOODO
doooooOoooUo*ooooooooooo
gomooooOdJawvalO0OO0OO0OOOOOODODO
gooooo
6.5.60061 0 M 00000000000O00O0OO
gooobooobooooooooo.oooooo
gooooooboooomoooobobobooooon
gboboooooboooooboooooooobooooboon
gooooooooboboooooooboooboon
goooooooboooooobooooooooobooo
ooooooooooooooooo
Udb00int000 a00000000000 int
0000000000 pO 100D0OO0ODOOOx
oooooooooUoocopooooooooox
gooooOoooOoooooocoooooooon
goo Geccoooooooooooooooooo
gooooooboooboooooooooooo
ooao
6.5.800630 M 000000 OOOODOOOOO
goobooooooooobobooooooooon
gbooooooooboob..ooooboooooo
gooboooooomooooboooooooobooo
gboboooooboooooobooboobboooooon 3
Jo0o000OO00oO00OO0000O0ddAddrCounter
goooooobooooooboboooobooooboo

gooooooobooboboooobboboooon
gboooob 340030 booooobooooboono
goooooobooo 40000000
goooono ocobodoboooooobooooa
gooobooooooooooooboooooboo
gboooooobooooobomo -000o
gooooooo
uooOoooodo oooooooboooobooooo
goooooobooooobooooomobo D00
gdooobooboooocooooobooooboon
ooo
goooooo ooobobobocoooooooo
gooooooboooooboooooooon
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