Uso de funcoes e pilha em

Assembly

* VVamos investigar o funcionamento de
passagem de parametros em
assembly.

* Vamos usar o Evans Debugger (EDB),
Debugador grafico para ambiente Gnu
Linux, para analisar o programa ao
lado.

« Para cada execucao, usamos F7 (step
Into), para executar cada linha.

* Observe os valores dos registradores
RIP, RBP, RSP. Observe que o
resultado da soma de 4 e 5 ficara no
acumulador RAX

eja 0 seguinte programa:

* section .text

+ global _start

. _start:

* push 4 ;empilha 1o argumento, -8 bytes

* push 5 ;empilha 20 argumento, -8 bytes

+ call soma ;empilha IP de retorno e chama a fungdo soma
* MOV rcx,rax

« ;exit(0)

* mov eax,1

* mov ebx,0

* int 0x80

* soma:
« ;a0 chegar aqui ja guardou o RIP na pilha, -8 bytes

*  pushrbp ;salva rpb, -8 bytes

* ;usa-se o bp para guardar o valor de sp no stack frame
* ;0 bp é a base para aceder os argumentos da pilha

* mov rbp,rsp

* mov rax,[rbp+24] ;loarg

* add rax,[rbp+16] ;20 arg

+ ;caso precisasse 0 sp pode ser modificado & vontade

* mov rsp,rbp

*  poprbp ;recupera bp antigo

e ret ;salta para o
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edb - fhome/ojacques/Documentos/Assembly/fooSomapilha [7414]
File View Debug Flugins Options Help

Posicéo da L r e
pilha, apés | '

. /'.EIEIEIEIEIEIEIEI:EIEMEIEIEIEEI push 4 »| Registers ®
empllhar 4 B e _ RAJ 60088000B0EEA0D -
0EOe0O0G0: 0R400084 call fooSomapilha!soma RCY PADARREOAEREOAER
(push 4 QoREEOO0: 00400089 mov rcx, rax F"::Ex; BERAEA0EAEREAEEAEER
. 0oEoERE0: 0B4008EC mov eax, 1 REY BORAOEAOAEREDAAR
pooooooD:0o400091 mov ebx, @ RSP 08087 fffd3482a98
00000000 : 08400896 int BxEO REF 0806800080000660
RSP que BOE0E000: 00480098 push rbp RST 000000000000060
! 00000000 084080899 mov rbp, rsp R.Q.I BOAA0RE0AAROAE0E
apontava para BOGEEEE0: 0048800 mov rax, [rbp+8x18] E gggggggggggggggg
pEEOO00R: 004000a0 add rax, [rbp+0x1@] Rfﬁ R
o) endere 0 BEEREEEE: BA4008aS mov rsp, rbp T b b RaE BAEAOEERd
G BEEREEEE: BR4008aT pop rbp 117 epABEEEREROEEGEE
O d3482 O 4 BEEREEEE: BA4008aE ret B e
X aau e BEEREEEE: BA4008aYT 14 DOAGOEEOREEROARE
d|m|n |d0 de 8 aaaaaaaaiaﬁmaﬁah add [rcx], al 15 DAAREABAREAROAAE
LJ EEEEEEEE:EE?EEEEE - RIP 0E060060804606882 </homefojacques/Dao
bytes. Ou seja Co Es 609
) ! PO C5 0033 v
RSP=RSP-8 - :
| Bookmarks || Registers ‘

VeJa em Stack, |patabump ® Stack __~Pilha apos push 4 ®
1
|_EIE)EIEITfff:d34BZaE’JS 0E00000000000004 | . b . . .. -
o valor 4 no 0x0000000000400000-0x0000000000401000 TI33E875a0 DUUDO0E0E0BER0ET . . . . . . _
QERA7fff:d3482aa8 |00EOYFFffd348335b |[3H.0. .. |ASCII "/Shome/ojacques/Documentos/Asse
enderego PE0000A0: 00400000 7T 45 4c 46 02 01 01 00 00 | (PO0E7Ff:d34B2abd|000EE0EEEDEEERER . .......
PEOEDEDE: EDADEDL1D B2 00 3e 00 B1 00 00 0O B8O PEOETFTf:d3482abB BOAETFTfd348338b | .3H.[]. .. |ASCII "XDG VTNR=7"
DEDEDEDE: EDADEDZD |40 00 0O 09 0O 00 00 00 0 BEBETFf: d3482ach |PAOBTFTTd3483396 | .3H.[]... |ASCIT "SSH AGENT PID=1664"
BEBEOEDE: GOADE030 B6 60 OO 60 40 6 38 60 01 DEDETFFf:d34B2ach BOAOTFFFd34833a8 |23H (... ASCII "XDG SESSION ID=c2"
Oxd3482a98 PEOEDEDE: EDADEDAD A1 60 00 60 85 60 00 00 00 PEDETFff:d3482adD |BOBOTFFFd34833bb |;3H.[]. .. ASCII "XDG GREETER DATA DIR=/var/Llib,
J PEDEDEDE: EDADEDSD B0 00 40 00 0O 00 00 00 00 PEDETFFf:d3482adB |0OOOTFFFd34833ef [3H (... ASCII "QT STYLE OVERRIDE=gtk"
atual endere 0 DEOEDEDE: HDADEDED a0 60 B0 00 9O 00 00 00 ad BEBETFF: d3482ac0 |PAOBTTTTd3483405 | 4H.[]... |ASCII "TERM=xterm-256color"
Q BEBEDEDE: GOADEOTO B6 60 20 60 OO 60 00 60 00 DEDETFFf:d34B2acB BOAOTFFFd3483419 | 4H[... ASCII "SHELL=/bin/bash"
DEDEDEDE: ODADEDED 6a 04 6a 05 B OF 00 00 0O PEDETFFf:d34B2af0 BOAOTFFFd3483429 |)4H.[]. .. |ASCII "VTE VERSIDN=4285"
de RSP. PEOEDEDE: ED4DE0ID B8 bb BO 00 BO 00 cd 80 55 PEOBTFff:d34B2af8 |00E0TFFFd348343a |:4H (... [ASCII "QT LINUX ACCESSIBILITY ALWAYS
DEOEDEDE: GDADEDAD |48 03 45 10 48 B9 ec 5d c3 BEOETFFf: d3482b06 |PAEBTFTFd3458345d | 14H . .. ASCII "WINDOWID=96469857"
BEOEOEDE: GOADE0LD B6 60 16 60 12 60 00 60 81 DEDOTFFf:d34B2b0B BOAOTFFFd348346F 04H [ .. ASCII "GTK MODULES=gail:atk-bridge"
BEBEBERE: GRABE0CH |BO 6O 40 0O OO 0O 00 00 44 PEDETFFf:d34B82b10 |BOAOTFFFd348348b | . 4H,[... ASCII "USER=ojacques” 1
PEOEDADE: ERADEDID | OO BO OO 44 DO OB DO 82 ¥
d Stack ” Debugger Error Console

paused
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Posicéo da @I re
pilha, apos

. @ 0000ARRA : 004AB0SEA push 4 | Registers =
empllhar 5. 000000BO: 00400082 | | push 5 RAX 000R00O0ABRBARA0 2
* 000R00E0: B04B0EET ] ACX BABAOROOROAEORAE
BOBDOR0G: 0030005 mov rcx, rax ADY DEAB0E6OROE0ADAE
V H St k DeRBEEAE: B04AB0E mov eax, 1 REX 0oboooooeREa0e0d
eja em aCK, BOBBEO0E: 00400091 mov ebx, © RSP DORATFffd3482a90
BERAREAA : AA4RAA9E REF QODBoEOCOBROBOBOE
gue 4 esta no 0000BAEE: 0B400098 rbp RSI 0686006060360660
endere o REEOABEE : BB4BBBIY rsp E;I gggggggggggggggg
oeB :B0400089c mow [rbp+0x18] B .
¢ 0040000 | | add rax.\[rbp+0x10] Posicoes antes da “100909980000009000
0xd3482a98,e 20048084 | | mov rse, chamada de soma R11 0O0AO0O0AOHBAAD
! 0OEREE0A: BB4A00aT pop rbp Endereco apos R1Z GABACAEOAOEROAAD
, 12
5 esta na BoEEEREE =it chamada funcao R13 GODAOOEOEOEAEAED
0OOEEE0E: 00400039 soma R14 0ODEODDO0MOBODGAOD
pOS|géO OOERERRA: B04000ab [rex], al R15 0O0BO0GOGODOOGAO
BOBBEREE : B04000ad _ . .
e et : w| |RIP 0OOEOEBEBEABOEEA </home/ojacques/Doi
0xd3482a90. Ce Es eoge
PO C5 0833 v
]
Ou seja, 0 Bookmarks | Registers |
endereco Data Dump Stack \ ®
decresceu 8 BOBO7TTT:03462a90 |0O0DOREOREOREOES |........ -
£ | 0x0000000000400000-0x0000000000401000 Quoe/T11:d3 32238 8900008909088998 L. ... ... .
. 9 TOOOTTT T 03062550 DOND0N0oR0oRoonL . ...
bytes (64 b|tS)_ B600AOGR: 0A406606]7T 45 4c 46 02 01 01 00 00 4| 08007Fff:d3482aas|BBOOTFFfd348335b [3H:0... ASCII "/home/ojacques/Documentos/Asse
BOBEEAEE: B04060160 B2 B0 3e 00 01 0O OO 0O 8O BOEETFf:d3462ab0 BOOEOHEEAEEREOEE |. ... ....
BOBEEREE: B0400020 |40 B0 00 B0 00 0O 0O 0O eO BOEETFf:d3482ab8 |BOBOTFFfd348338b |.3H.[. .. |[ASCII "XDG_VTNR=7"
. BOBEEREE: B04B0030 B0 B0 00 00 40 00 36 68 01 BEAE7TFT:d3482ach |BBBATFfFd3483396 |.3H.[... ASCII "SSH AGENT PID=1664"
A p||ha BOBBEOREE: B0400040 |1 B0 G0 B0 65 0O 0O 0O 0O BEAE7TF:d3482ach BEBETTTTd34833a0 |23H:[... |ASCII "XDG_SESSION ID=c2"
BOBEEAEE: B04B0050 B0 B0 40 B0 00 0O 0O 0O 0O BEEATFFf:d3482ad6 |POAATFFfd34833bb 33H,[. .. [ASCII "XDG_GREETER DATA DIR=/var/lib,
decresce ou BOBEEREE: B04B0060 |29 B0 G0 B0 00 0O DO BO a9 BEAE7TTT:d3482adB BEOATTfTd34833ef [3H:0... |ASCIT "OT STYLE OVERRIDE=gtk"
BOBEOREE: B04B6070 B0 B0 20 00 00 0O 0O 0O 0O BEAE7TFT:d3452ae0 |BOOOTFFd3483405 . 4H.[... ASCII "TERM=xterm-25G6color”
BOBEOREE: B0400080 6a B4 Ga B5 =8 OFf DO 0O 0O BOEETFf:d3462ae8 | BOOOTFFfd3483419 |.4H,[. .. |ASCII "SHELL=/bin/bash"
cresce para BOBBEEREE: B04B009A B0 bb B0 B0 06 0O cd BO 55 BEAE7TT:d3482aT0 BEOETTTFd3483429 |)4H ... ASCII "VTE VERSION=4285"
; BOBBEOAEE: 00400020 |48 B3 45 10 48 B9 ec 5d c3 BEAOTTFT:d3452a T8 |BO0OTFfTd348343a |:4He ... |ASCIT "OT_LINUX ACCESSIBILITY ALWAYS
ba|X0. BOBBEEREE: B040060E B0 B0 10 60 12 00 0O B8 01 BEAE7TFT:d3462b00 |BEOETTTTd348345d |]4Hr0. .. |ASCIT "WINDOWID=96469057"
BOBEEREE: B04B00CA B0 B0 40 00 00 0O DO 0O 44 BEAO7TFT:d3482b08 |BEOETFTTd348346T 0dHr[. .. [ASCIT "GTK_MODULES=gail:atk-bridge"
BOOBEEAEE: B04000HA (B0 B0 00 B0 44 0O OB 0O BI ¥
d Stack || Debugger Error Console

paused
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@ ]‘. 'j' _I': @ : i apilha: No Ana Found
POSiQéO apéS a @ 00000000 00400858 push 4 2| Registers £
- BOEBOE0E: 00400082 push 5 RAX GOGEOOOORORODAAE -
Chamada da fun(;aO BEAPARAEE: BBLDABE call fooSomapilha!soma RCY BEOROEOOBADAEEEE
80400889 moy rcx, rax Endereco de retorno RDY BOBREEOAREAAAAGE
soma. Repare que ' OOA0E0EC mov eax, 1 REX GBEAOOOOA0ROABEE
apos chamada da funcao -
. BEEEE000: 06400891 mov ebx, B RSP @BOA7Tffd3482a88
f dad
ICa guardado no 00000000 : 00400096 | | int OxBO AP 090600000000660
; = 00000000 : 00400098 5
topo da pilh or 000D0000: 00400099 || mov rbp, rsp I 060B0B0A0EI0600
0x400089. Esse BEEARAA0: 0A4BEATC mov rax, [rbp+@x18] B e
) . BEEREOANE: BA4000EE add rax, [rbp+8x18] 15 BOEAANANENRO0A0E
valor é o enderego 60008000:004000a4 || mov rsp, rbp R11 @BABEEDAEROBAGAAR
. AEEARER0: BA4000aT pop rbp S e
da proxima B0800800:004000a8 ret R13 AEEEOOOOE0ROAEAE
) N , QEEREEH0: 0A4D0HaT Rl4 GEEEOOOOA0ROABAE
lnstrugao apos a BEErEA00: 0840008ab add [rcx], al R1S @EEEOEEOE0ROREAE
~ ~ LR - _ _ :
execugao da fungao e B - RIP 0ODOODOOBO40OG98 </homefojacques/Dol
C® ES 0800
soma. rbp = 0x0000006600080000 P B 5 933 -
| ]
| Bookmarks || Registers |
RSP aponta para o \ —— | "9
topo da pilha (TOS). patabump ® Stack ®
Z @007 T1:03482a86|00AA0ABAOARABAREY | . . @. . . .. return to BxDBAOBAODAR4BADBI | -
O topo e 0 enderego D000-0x0000000000407 000 QREATfff:d3482a90 [DUODUOOOUDOUDOUS . .. ... ..
0xd3482a88 BEEATFFT:d3452a98 | 0AODOARAAREEREAS | .. ... ...
, DOE0E000: 00400000 | 7T 45 4c 46 02 01 OL 00 08 4| |@0EE7FFf:d3452a20 HEGOOEOOAEEOAEET ... .....
Observe gue BEEEEEDE: PE40001E |02 @0 3e 0O @1 0O @O GO 8@ POEATFTT:d3482aa8 |00007 FTFd348335b |[3H[. .. |ASCII "/home/ojacques/Documentos/Asse
q BEEEEODE: PE400H20 |40 @0 B0 OO @8 00 @8 B0 e BEERTFFT:d3482ab0 |0AO0AARERREEREAE | .. ... ...
0xd3482a90 — 0x8 BEEEEEO0: 06400030 |60 @6 B0 0O 48 0O 38 080 01 BOEBTFf:d3482ab8 |0OROTTTFd348338b | .3H:[. .. |ASCII "XDG VTNR=7"
REEREE00: 00400040 |61 @6 00 08 05 0O @6 080 08 BOOBTFf:d3482ach |0EOOTTfTd3483396 |.3H:... |ASCII "SSH AGENT PID=1664"
=0xd3482a88. pois BEEREE00: 00400050 |60 66 40 0O 08 0O 66 00 08 BOEATFff:d3482acE |BOBOTTffd34833a9 |23H:0... ASCII "XDG SESSION ID=c2"
- y P BEEREER0: 00400060 (a9 @6 00 0@ @@ OO GF @0 ad BOAATFFF:d34B2adD BABDT Fffd34833bb |3 3H[... |ASCIT "XDG GREETER DATA DIR=/var/lib,
estamos em BEEREER0: 0A406ATE |60 @6 20 0@ @8 OO GF 00 08 BOOBTF{f:d3482ad8 |0BEOT Fffd34833ef |3H:0... |[ASCIT "QT STYLE OVERRIDE=gtk"
pOEREORE: 0A400REE |6a 04 Ga 05 €8 OF @0 00 0@ BOEATT{T:d3452ae0 |BOBOTFTfd3483485 |.4H[... ASCII "TERM=xterm-256color”
notacio pEEREERE: 0A40EA0E |60 bb 80 B8 @ 88 cd B0 55 BOOOTFFf:d3462ae8 |00A07 FfFfd3483419 | . dHs[]. .. |ASCII "SHELL=/bin/bash”
¢ pEEREORE: 0A400RaE |48 @3 45 18 48 B9 ec 5d c3 BOEATTFT:d34582af0 |BOOOTFTfd3483429 | )4H[... ASCII "VTE VERSION=4205"
hexadecimal BEEEEEDE: BE40EE0E |00 @0 10 B8 12 00 @8 80 01 BOOETTf:d3482a7E |0OOO7TTFfd348343a|:4H;[. .. |ASCIT "QT LINUX ACCESSIBILITY ALWAYS
. PEEEEODE: PE4000CE |80 @0 40 0O B8 0O @0 00 44 BOOETFFf:d3482000 00RO TTFd348345d | 14H[]. .. ASCII "WINDOWID=96469857" L
PEEEEEEE: DA4000HE |60 G0 B0 OO 44 00 G5 GO 82 v
d Stack || Debugger Error Console

paused




Dentro da funcéao,
a pilha ainda
decresce com o
salvamento de
RBP, registrador de
base. RSP agora
aponta para
0xd3482a80,
diminuindo mais 8
bytes. Na linha
0x400099 sera
atribuido a RBP o
valor do topo da
pilha atual (TOS),
pela instrucao mov
rbp, rsp. O valor
anterior de RBP foi
salvo com push
rop.
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File Wiew Debug Plugins Options Help
@ 3 13N e
@ 0000B000: 00400080 push 4 | Registers ®
QOPEOEEN : DR4000E2 push 5 RAX BEDBOEGOBEAOO60O -
pEEEEE00 : 00400084 call fooSomapilha!soma RCY DEREAEAABEEEO6AER
pEEEBEEER : DB4EABET moy rcx, rax DX
GEEEEE00: 0R4E00B8C mov eax, 1
QOPEOEEN : 0e400091 mov ebx, @ P
pERERA0R : DB4EA0TE int @x80 / F
BEEORERE : BR4DAH9E push rbp &—— salva conteudq de RBP na pilha RSI 960B000008606000
» 00000000 304000899 ROT 0608800080000680
0OEDEEOR: 0048009c || mov rax, [rbp+@x18] E; gggggggﬂaﬂaaﬂaau
G0AAA0OO: 0040600 | | add rax, [rbp+0x16] ’ 068088090
. ) Rl0 BE0e0oe088a80600
GoEEooEE00: 0R4000ad mow I_JD, rop R11 GERBOOOBORODOEEER
0EoOReRe:: 0e4B00aT pop rbp Endereco R1? FAGBOEEOREABAGAR
QOPODEEN : 0R4000aE8 ret R13 GEABO0BERODOOEER
BOEBHOEE: B4H08aT do topo R14 DODE0OAEEO00EAAE
LR EEGEREL add [recx], al da pilha R15 BEOBO0O0AE060660
EEEEEEEEEE?EEEEE - RIF ©0080000804806899 </home/ojacques/Dod
A\ V4 C 8 ES oeee
rbp = Ox0000000000000000 P B (s pa33 -
rsp = 0x00007fffd3482a80 B
| Bookmarks || Registers |
Data Dump ® Stack / X{ ®
IEJEIEIEJ?‘FTT d3482a80) 000EORAOB0EA0AGNE |. . | ..... -
0x0000000000400000-0x0000000000401000 OODE/TTT:d3482a58 |D00DODODRDOALDOES . .@. . ... return to @x0000000C00400089
QEBET7fTf:d3482a00 (00O00RODORAREBEES |........
OEERe000: 00400000 |7Ff 45 4c 46 02 01 01 00 0O = QoeE7fff:d3462a96 (0000000O0OR0DB00O4 |........
DEEEB0DE: 0A480010 (62 BB 3e B0 A1 OO 0D OB &6 QoEe7fff:d3452aa0 0O0DC0OOBOODGGEEEEGY ........
DEEER0EE: 00400620 (40 00 60 00 GO0 OO 0O 00 e0 OEBETFTf:d3482aa8 (00007 TFffd348335b | [3H:0. .. |ASCII "/fhomefojacques/Documentos/AssE
OEERe00e: 00400030 B0 B0 GO0 B0 40 0D 38 00 01 QERE7fff:d3482ab0 (0O00OODO0EROBEOD |........
OEERE0ER: 80400040 81 AA G0 B0 05 0O A0 08 08 QEEe7fff:d3452abs QOEOT7fffd348338b.3H,... ASCII "XDG VTNR=7"
OEoRe00e ;00400050 B0 60 40 00 0O 0D 00 OO OB OoRE7fff:d3462ach (QOOOTTFfTd3463396 | .3H[. .. [ASCII "55H AGENT PID=1664"
OEERE00R: 80400060 20 AA G0 B0 0B OO A0 08 ad QOEB7fff:d3452ach QOOEBOT7Fffd34833a9 3H.[... |ASCII "XDG SESSION ID=c2"
0EEOe0e0: 00400070 (00 B0 20 00 G0 OO0 0O OB OO 0E08TFTf:d3452ad0 0BBOTFFfFfd34833bb |5 3H,[. .. |ASCIT "XDG_GREETER DATA DIR=/war/lib)
OEERe000: 00400080 6a B4 6a B5 =8 Of 00 0O 00 QoRE7fff:d3462adE (0007 Tffd34833ef |[3Hs0. .. |ASCII "QT STYLE OVERRIDE=gtk"
0EERE00R: 80400090 B0 bb @0 B0 0B 00 cd BB 55 QOEB7fff:d3452ae0 QOOEBOT7Fffd3483405 .4H.0... |ASCII "TERM=xterm-256coler”
OEERe000: 0040000 (48 83 45 10 48 B89 ec 5d c3 QORETfff:d3482ae8 (00007 Ffffd3463419 | .4H[. .. [ASCII "SHELL=/bin/bash"
OEERE00R: 80400000 B0 AA 10 60 12 00 A0 08 61 QEOe7Fff:d3462af0 00BOT7FFffd3483429 ) )4H. .. |[ASCII "VTE VERSION=4285"
0EEOe00E: 004000ch (80 0O 40 B0 G0 OO0 0O 00 44 QERE7fff:d3452af8 00007 Fffd348343a :4H.[... |ASCIT "QT LINUX ACCESSIBILITY ALWAYS -
OEERE00e: 00400040 B0 B0 GO0 B0 44 0D 0B 0B B2 ¥
d | Stack || Debugger Error Console

paused
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File=  View Debug Plugins Options Help

@ 1 I _r: @ fooSomapilha: No Analy

; = @ 6000000600406080..| | push 4 a| Registers £
A instrucao atual, e
i BEE0AEEE0E460082 pus . Valor d RAY BADOOBEOBEDAEDEE -
+ CEEEEEEEEEE LR call fooSomapilha!soma alor de RCY DEERORAEAAEAEEEE
mov rax, [rbp OX18] e @0ARARARAE4ARAET mov rcx, rax RBE. ROX BAGRODAOEOGAGEEAE
0 mesmo gque mov BEEBABEREE4EBEEC mov eax, 1 REX BA0OOBEORODAEDEE
BOE0AEEEEE400891 mov ebx, @ Roh 28047EEfda480500
rax, [rbp+24]. Essa BOOEEAREEE400896 int Bx80 RBP 0AOOTTfTd3482a80
. ~ BEEERERREE40RR0E .. ush rb AT 6o s
Instrucao acessa 0 90000080 A0460899 — ,-t,p? rsp RDI ©60EERO0AEEEOO0E
=}
primeiro valor * 000000000049009 e %S 03D00G000B000D
) PEEREEREEE4000E0 add rax, [rbp+B@x10] 10 BADARAORORAEDAE
emp”hadO, 4. Para ggggggggggjggga; il rbp R11 £OOEODAOAOEOEAEE
g pop rop R1? £ABAODABAABAGRAE
BOE0AEEE0E4000aT add [rax], al R14 HADAEOAOAADAEOAE
fazemos add rax, BOEOARODRE4000aD add [rcx], al R15 GABAADAGHAGAAHAER
4 BEE0REEEEE4E00ad add [rax], al - R
[rbp+0x10], que € 0 20000088004000ad R w| |[RIP 000E0EEEER40089c </home/ojacques/Doi
mesmo que add rax, [qword ptr [rbp + 0x18] = [6x00007fffd3482208] =| 0xA00B000800008004 | S0 5 oooo .
rax = 0x0a00000000000000 —
[rbp+16]. >
Bookmarks || Registers |
lo argumento - —
Data Dump B Stack \empilhado Stack Frame 3]
o
F
A regido da pilha 0x0000000000400000-0x0000000000401000 Eturn to 0x6000000000400089
desde 0s parametros, [eoescosocessenns |77 45 4c 46 62 61 01 66 80 0 «
BEEEAEOEEE4EEE10 B2 A6 3e O Bl GO 6O 0O B 6 [
enderego de retorno, |eeessesosnioeszo 46 6o o6 08 80 06 68 B0 <6 O 00007 Fd3462aa8|00007F FFd3483350 | (310 . -|ASCII */home/ojacques/Docunentos/Asser
BEAEREOEEE4EEE30 B B G0 0O 40 OO 38 00 01 O BEEO7TTTd3482ab0 GAORAOAOREOROEEE .. ......
valor de RBP salvo @  |ssesce0000406040 01 00 06 08 65 o6 06 6o 08 6 @BAOTFfFd3482abs |@DAATFFFd348338b |.3H . .. [ASCIT "XDG VTNR=7"
. : BOAOAGOEGE4BRE50 A BB 40 OB DB A0 60 BO O O BEEOTTfTd3482ach |@AORTFTFdI483306 |.3H ... |[ASCIT "SSH_AGENT PID=1664"
variavels que posSam |sgeppeeose4eeesn a9 66 66 66 66 6O 68 B a9 0 PEDETfffd3482acs |BOBOTFffd34833a9 |3H[... |ASCII "XDG SESSION ID=c2"
ser empilhadas é BEEOAEOEEE4EEET0 B A6 20 OO DO GO 6O 0O OB 6 BEEOTTfTd3482adl BBOATFFFd34833bb|23H ... [ASCIT "XDG GREETER DATA DIR=/var/lib/l
P BEAOAEEEEE4BREED Ga B4 Ga B5 eB BT 6O OO 0 4 BEAOTTfTd3I462adE |@OORTF T Ffd34833ef |(3Hr0. .. |ASCIT "OT STYLE OVERRIDE=gtk®
i BEAEREOEEE4E0E90 B bb G0 B0 B @0 cd BO 55 4 PEOTfffd3482ael |@BOD7FfFd3483485 . 4Hr[. .. [ASCII "TERM=xterm-256color"
denominada Stack BEAOAEOEOE4000a0 48 B3 45 16 48 89 ec 5d c3 6 BEAOTTfId3482ach |@AOATFFfd3483419 . 4H ... [ASCIT "SHELL=/bin/bash"
Frame BEEEAEEEEE4EBE0LD B BB 16 BA 12 6O 66 BO 61 6 PEOOTFffd3482af0 0007 FFfd3483429 |)4H.[. .. |ASCII "VTE_VERSION=4205"
: BEEEREOEEE4EEECD B0 BO 40 DO DO OO 00 00 44 O 00007 Fffd3482a8| 000071 ffd348343a | :14H:[]. .. ASCII "QT_LINUX_ACCESSIBILITY_ALWAYS (_
BEEEREEEEE4E0600 B0 AE G0 0O 44 @O 05 60 B2 O %
e Stack || Debugger Error Console

paused




A instru¢cédo mov
rsp,rbp faz com

gue RSP volte a
apontar para o local
onde estava
armazenado o valor
antigo de RBP.

ApOs isso, pop rbp
recupera o valor
antigo de RBP

Quando a instrucao
ret for executada,

Uso de funcoes e pilha
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ela RETornara para € 0x0000000000400000-0x0000000000401 000

proxima linha apos a
chamada da funcao
soma.

Essa linha esta
armazenada no TOS
apontada por RSP
(0x400089).

File Wiew Debug Plugins Options Help
m 33 ®: mapilha: No Ana
®0000000000400080 .. | push 4 a| Registers ()
BOE0AE0E0E400082 push & RAX DOBOOBAOBOEHDEAI -
CORCOACARARARRASA call fonSomapilha!soma || RCY BOgeopooeopooo0e
l[m BEEEREEEEE4A008 mov rcx, rax ROX BEEA0EAOEODE0AEE
B00000000040008. mov eax, 1 REX DOBOOAAOBOOHOAAD
0BBABADADE4BEET] mov ebx, @ RSP BEEOTTfTdI482a88
0B0ABABADA4BEETE int Bx88 REP BEOAOEAOEAOAABEE
000A0A0ANA40009E .. | push rbp RS1 BAOAOEAGEAOOABEE
0008080A0E400039 mov rbp, rsp A1 BO0GAE065009066
BOE00REE0E40009C mov rax, [rbp+@x1B] A gggggggggggggggg
BEE0AEER0E460020 add rax, [rbp+Bx10] "16 BBABANAGROBOAEAGD
BEE0ABEE0E4000a4 mov rsp, rbp _ "1 BOBEEBBEOEOEEEE
‘gggggggggg:ﬁgga; pop rbp  ;retirou RBP da pilha R1Z DOOAOBAOROEGEAEE
a 12
000AE0DAAE40E0AT add [rax), al| S EEo D R O O DT | 7 aoooboonooaoooon
90060808004608aD add [rcx], al| ma saltara para o endereco que esta R15 DADAAAGOBOBOOAOD
20008E00084000ad add [rax]. al| no topo da pilha. Ou seja, o endere-| | |rrp goppo00OEO4606aE </home/oiacques /Dol
CO O TETOTNO Ca ES @paes
return to Gx0000000806400089 P 1 (5 pa33 -
4 | ]
\ | Bookmarks H Registers |
Data Dump [ Stack \ £
(| |
B0BA7TTfd3462a66|0000000000400089 |.@. . . . - return to BxBAEEABAEOE4BDOET .
BEEETTTFd3452a00 DOOHOOROROORORES . ... ....
BEEOTTT 03482298 OOAEOAOAEORA0EES .. ... ...
DEO0AO0ROO40R00D 7T 45 4c 46 02 01 01 00 00 04| [P0OB7Fffd3482aal B00DAOOBEEODEERT .. ... ...
BEAEAEOREE400610 B2 A Ie 60 01 0O 00 B0 BO O BEAETTTFd3482aa8 BEOATFTTd348335b |[3H ... [ASCII "/home/ojacques/Documentos/Asser
BEEEEEOE0E40E020 |40 6O AE G0 00 0O OO OO eO a| | BEEOTTTFd3482ab0 AAOAAGABAEOABEEN .. ... ...
BEEEAEOEOE4EE030 BB AO 6O B6 48 OO 38 8O O1 O BEAOTTfFd3482abs |BAGATFTfd348338b|.3H[]. .. |ASCIT "XDG_ VTNR=7"
BEAEREOR0E40E640 A1 BO B0 66 05 00 0O B0 0O O BEAETTTFd3482ach |BAOATFTTdI483306 |.3H ... |ASCIT "SSH_AGENT PID=1664"
BEAEREOEEE40E650 BB BO 40 66 O OO B0 B0 0O O BEAO7TTFd3482ach BAOATFTTd34833a9 |;3H ... [ASCII "XDG SESSION ID=c2"
BEAEAEOE0E4EE0GE0 a9 A0 6O GO OO OO B0 B0 a9 O BEAOTTfFd3482adD BAGATFTfd34833bb|13H ... [ASCII "XDG_GREETER DATA DIR=/var/lib/]
BEAEREOR0E40EET0 BB BO 20 G0 0O 0O 0O 80 0O O BEEETTTFd3482adE |BEEATFTfd34833ef |03H ... [ASCIT "OT STYLE OVERRIDE=gtk"
BEA0REOE0E40E0E0 Fa B4 Ga G5 8 OF 00 00 0O 4 BROBTfTfd3482ae0 |@00OTFTfA3483485 |.4H []. .. |ASCII "TERM=xterm-256color”
BEAEAEEEOE4EE690 BB bbh 6O B6 B B cd BO 55 4 BEAOTTfFd3482aeB |BAOATFTfd3483419 . 4H .. . [ASCIT "SHELL=/bin/bash"
BEA0AE0R0E4000a0 |48 B3 45 10 48 B9 ec 5d c3 O BEAE7TTFd3482aT0 BEOATFTTd3483429 )4H ... |[ASCIT "VTE VERSION=4285" | |
BEEEREOEEE40E60L0 BB B 10 66 12 60 B0 80 01 O BEEDTTfrd3482a 18 |DEOOTFTTd348343a | 4H ... [ASCII "QT LINUX ACCESSIBILITY ALWAYS (
BEAEAGOEOE4EEECH B BB 40 B6 OO OO 6O B0 44 O BOBOTFFFd3482000 RAOATFFfd348345d |]4H . .. [ASCIT "WINDOWID=95469057" u
BEAEAEOREE40E0d0 |AB AA A0 GO 44 DO OB 80 B2 0%
- * Stack ” Debugger Error Console

paused




ApOs voltar da
funcdo soma,
executa-se mov
rcx,rax, salvando o
resultado da soma
em RCX. E sempre
recomendado que
0s resultados
venham através do
acumulador (RAX).

Veja que o valor de
RAX é 9.

Uso de funcoes e pilha
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File View Debug Plugins Options Help
3 I ° ®:

@ 00R00EPR0A40R0E0 .. push 4 a| Registers . =
BE000E00E0400082 push 5 O resultado esta no ____—{ [r:x oeoeooeoeosenses | -
BE0E0EE0004B00E4 call fooSomapilha!soma T T || —_—

GLLEEEEEEEEY ] mov rcx, rax ROY BOA6OAA0AEDE0AA0

= 0000ORRNER4ERAEC REX BOAAORA0AEOA0ARD
CEEEREEEEEEEER mov ebx, @ RSP 00087 fffd34682a90
CLEELEELEEEL TR int @x88 REP 06HH00O0060H0660
GELEEEEEEEEE L push rbp RST B60HBOAOE0DA0HED
CLEEREEEEEEG ] mov rbp, rsp REI AE6AAAA0A00A0AAE
LIRS mov rax, [rbp+@x18] RE 3332333323333233
PEPEEEREEE40E0E0 add rax, [rbp+8x10] an REARABAREERAAGAER
BEBEEREAEE4B00aS mov rsp, rbp R11 £OAGORA0AEOE0AA0
PERAEEERAR4EERET pop rbp R1Z £OAAORA0AEOA0ARD
BOEEO0EEE04000EE it R13 BBOAOAAOAOOAOAOD
CEEEREEEEEEG LR add [rax], al R14 £AAAOAA0AEEDA0AAD
poooooRR0D4000ab add [rcx], al R15 QABEARABEEAAOEAE
GLEEGEEEEEEY R add [rax]., al _ .
T e Y T e v d add Frayl =l - RIF 080000008040088Bc </homef/ojacques/Dol

_ C 0 ES 0OOO

eax = OxOO00009 F1 5 8833 -
4 ]
Bookmarks ” Registers ‘
Data Dump [ Stack £
BOROTfFfd3462a%0 [00000000EEEE0005 .. ... ... -
0x0000000000400000-0x0000000000401000 | e | ALRLEE
BOROTffd3462aa0 |0O0000000EEE000L .. ... ..
DORROGEROR400RA0 |TT 45 4c 46 02 61 01 G0 00 A - poRB7fffdli482aal QOOOTFFfd348335b | [3H:. .. |ASCII "/home/ojacques/Documentos/Asser
PEEARRAAAOAB0010 |2 A0 3e 00 01 00 60 00 80 @ BOROTffd3462ab0 |QO0O00000EEE0000 .. ... ...
EEEARRAAAOAB0GZ0 |40 G0 60 @0 00 00 A0 60 0 a|| BOROTfffd3462ab8 00007 fffd348338b |.3H[. .. |[ASCII "XDG_VTNR=7T"
EEEAERAAAGAB0030 |00 A0 B0 60 40 00 38 06 61 @ BOABTfffd3482ach (BEBATFFFd3483396 |.3H ... [ASCII "S5H_AGENT PID=1664"
EEEARRAAAOAB0G40 |81 A0 B0 60 @5 00 60 06 60 @ BRABTfffd34B82ach (BEOATFFFd34B833a9 |2 3H[]. .. [ASCII "XDG_SESSION ID=c2"
EEEARRAAAGAB0ASE |0 A0 40 G0 00 00 00 06 60 @ BEABTfffd3482ad0 (BEOATFFFd34833bb |3 3H:[]. .. |ASCII "XDG_GREETER DATA DIR=/var/Llib/1
EEEARRAAAOAB00GE |29 A0 OO G0 00 00 00 A8 ad @ BEEOTfffd3462adE |BOOOTfFfd34833ef |3H0. .. |ASCII "QT_STYLE OVERRIDE=gtk"
PEEARRAAAGAB0ATE |00 A0 20 60 00 00 60 06 60 @ BRABTfffd3482ae0 (DOOOTFFFd34B3405 | .4H[]. .. [ASCII "TERM=xterm-256color"
PEEARRAAAOAB00EE0 |6a A4 ha B85 8 OF 00 00 60 4 BRABTfffd3482ae8 (BOOATFFFd3483419 |.4H[]. .. [ASCII "SHELL=/bin/bash"
PEEARRAAAOABOA90 |80 bb B0 80 80 00 cd 88 55 4 BEEOTfffd3462af0 |@EOOTTFfd34B3429 |)4H[. .. |[ASCII "VTE_VERSION=4285"
BEEARRAAAOA000E0 |48 A3 45 10 48 59 ec 5d c3 @ BEEOTfffd3462afE |DOOOTFFfd348343a | :4H[. .. |ASCII "QT_LINUX_ ACCESSIBILITY ALWAYS q
EEEAERAAAGAB0G0E |80 A6 10 60 12 00 60 88 61 @ BOABTfffd3482000 (BEOATFFFd348345d |]4H[]. .. [ASCII "WINDOWID=96459057"
EEEARRAAGGAROGCE B0 A0 40 00 00 00 00 00 44 @ 00T fffd3482b08 |00007FFfd348346F 04Hs0... |ASCII "GTK_MODULES=gail:atk-bridge® |
EEEARAAAAO4B0GHE (A0 A0 00 @0 44 00 A8 60 B2 A ¥
- . Stack ” Debugger Error Console

paused
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