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main.c swap.c
int  buf[2] ={1, 2} extern int buf];
int  main() int *bufpO = &buf[0];
{ static int *bufp1l;

swap();

return O; void swap()
} {

int temp;

bufpl = &bufll];
temp = *bufpO;
*bufp0 = *bufpl;
*bufpl = temp;
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} EIf_Symbol ;




< < «
w - 2. h a ! e
¢~ . m 00 EA Y — e m c o " ™
B e . m C
C .. @ @ “h a T 0Otm oy m 79 0t egom |
l"’m’e“""’:)"’*mo"“’Ote.< "“"‘h<m””_H om
C e o ~YOt m Y (¢ hm m* > h xe ()t NMm’Y 3
m o " me o 7 €0 . a cC o - ¢ 'Ya
typedef struct {
int offset; [ oedtdgaeadddbonoesogydegse o2 Y¥d3i oo
int symbol:24, /* 6dede yasodan *o ¥vobsaid
type:8; I Oaog gdcecdbooa®¥ecdon) am
} EIf32_Rel;

11



* *
h a S a
< < < < <
C o ° h > t o *
<« < * — *
Oacoeo X m "
w\ma"o_w Cfﬁo
(c-. " .Y~
m Cc O e ' a &
Y< < (Y
C o © h > t o ~
< < * — *
0 C h o Tt E C
~ ® 'Y a 0
< < <
C mo ¥ . B C h
S S =~ h x ° e
e a ;om ) > )

¢ Windows - Dyn

amic Link Libra

< < <

C

Rad

0 h a 'y

ries (DLL)

e



Executable and Linkable Format (ELF)

“~ e " " ht e . ~ e * h e
*m’_\OH [0 0] * o0
. 7~ ¢ h 7 ATRT System_V Unix
¢c_.o T .7 c¢BSDLinbx ~e
" e . o h a ™ t °"“’Y
cuj“ S

a .9 07 Kp) te .
-

C"mco’“e’Ya.Q v * Ao t e

CI_""'°<A’Y<a.O Oé’A$O_)_te'3

13



W o TEIf_ o
C o a h a ~ 7 ec eo oh
I—m é' * h T
© (-'\O’*m’c'8®7* q)
(D’ ~w A~ Cm . 0 AO
C - a h mm h * a& et
¢~ a 'yt~ - h . ‘
W .., _ C.texy
G_o°°~
W . . __ CGrod#ta
c {"ee S T omtxc e
t ™~ = e . c bemo ”
W . . ¢ dat«
C 7 e lox o h o e
c h a e e ’ "
W . . ¢ bssy
c ° h a e e ) * "
CA m C mt 'E
~ e @~ " a mt ™

A w

¢ @ TElEe
"'~A* C"’ ""0’-‘0
2.9 ge” 2 )
m _ ctexty
m ¢ rod#ta
m _ ¢ data
m ¢ bssY
m ¢ syrmab
m _ crelixt
m ¢ reldata
m _ cdebig
. A~ - TR




Vamm\N n Vamm\N
o h afFLF ~ ~ (’)c h o 0 :
w . . __ CGsynmab
7 ~ o~ ~ ~ —~ 0
C N m o o — — -
C " a < e ~ xe_e mt ™ t EL"F — e
C " g e ™ m c ~ T C"' ~ OAO“__O
< < — * © e OA: OO'.\ a,,.. ) m
W .. _ CGrel¥ext
C {7 ee . " 7Y cmmh., @o " e m _ ctexty
text - p
C s h onf™ o —'Y a 0 0O C h * . _ Croddta
~n < . - < t<h
o' -eoa o < oem X | m ¢ daty
w . . _ Ccrel¥ata - ——
C | ™ e e " 7y cm omh ao " e < — 7
data _ m ¢ syhtab
C s ™ h m ~ o T ™ T Ee ) C h
e c ~ ho ~ee . g9 mm m _ crelikt
* e * !é * ie ﬁC VS
¢ R a’ée. T 77 m _ crel¥ata
w .. _ €cdebag m _ cdebig
C {"ee . Y mo a o T 'Ee o
(gcc -9Q) ~r T e ", 0 ol
w T e ~ o o 0 m -
* 1 & — - — * [e') 15
c (—a < ',.<*e *h’Y a < h —* ’ nooo m< C* *




O=x*

Vamm\N
a o) . c h o C m m
* L g L g < <
< * -

o . O C h ® —~ e e 0 e 0 a a o
e o mco TE" o0 *tE " h x 4 ao "
@ sftatic _ - x e _ ¢ -static e" o T " ""'Ee .

a e e .

e o Cc h ® —~ e e ’ m a o

_eo* « < < < U * -
YT T Ee . a o . 3 ot oh m Cc

8 ~ e 1 o0 = h % ® @ ao " x 7 ) i

< -

o ~ . oc h ® — e mco T Ex Ot
;(.A < < * *
h a - hx e C h a e e > o0c h

* < v — * * < < < <

“statpch o0 a

“ T Ee em a’y o” 7yt m "Y'Ee a C h_. a

h ~ a a <. - — * < <



A
A,
A

=~ " .~ vy hM & o
) * * “*
1£|0~~ T 'Ee 1~ ¥+~ Ee . Cel e ) © T 'Ee
int bufl[Z]:{l, 21 \Lextern nt  buf [[;
int  main() int  *bufp0 =& buf[0]; /
{ static int *bufpl,
swap(); _
retfirn O; voidswap() «<——— 170 " " 7 Ee
) {
| . int temp;
main.c
Ce e /b/ufplyz& buf [1].
] 7Y _oacoeo “temp=~*bufp0;
C h a ferfpe M X Toom ot x  *bufpO = *bufpl;
. ) < " | *bufpl = temp;
}
~m a  docal, giobal, extern swap.c
h mx t mt X t_sym’fab_) m a o
o " x TEY otohoa m a o~ o ch ~17




h a
[ | <
h a o a 0
. m t a e _Ext°
. m t a e - .cdatae
main.o
main() text
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extern int buf];

int  *bufp0 =& buf [0];
static int *bufpl,

void swap()

{

int  temp;

bufpl = & buf [1];
temp = *bufpO;
*bufpO = *bufpl;
*bufpl = temp;

snoop@jezek:~/samples/2017/linking$ gcc -c swap.c
snoop@jezek:~/samples/2017/linking$ readelf -s swap.o
Symbol table'.  symtab' contains 12 entries:

Num: Value Size Type Bind Vis Ndx Name

10: 00000000 O NOTYPE GLOBAL DEFAULT UND buf
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extern int buf];
int  *bufp0 = & buf [O]; —
static  int *bufpl; A COMMON  a o L
int  buf[]: o " e ot e’0om”yt h " ™'Ee
void swap() m x omt xQ" ~ m e
{ A: mto c ¥ a 'Yt Ty |t
Int temp; o 'Y tm 'y ch c omtlho
bufpl = & buf [1]; o mco e Y ao o b_SS"’: " c. 0
temp = *bufpO; A_h . Im TCOMMON' pa o 7o |
*bufpO = *bufpl; o "ao’eomt 'E c¢cho h t 'E
*bufpl = temp;
} snoop@jezek:~/samples/2017/linking$ gcc -c swap.c
snoop@jezek:~/samples/2017/linking$ readelf -s swap.o
Symbol table'.  symtab' contains 12 entries:
Num: Value Size Type Bind Vis Ndx Name

10: 00000004 4 OBJECT GLOBAL DEFAULT COM buf
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