JIabopaTopHas padora 1: Hello World

3agaua

HamwucaTh Ha si3biKe acceMbiepa mporpaMmy, BeiBomsiyio hello world.

* HMcnonb3oBaTh acceM6Hep nasm.

* YMcnonb30BaTh OJWH U3 CJIEOYIOIINX KOMIIOHOBIIUKOB:

- GoLink (momg Windows).
- 1ld (u3 kommnekta MinGW nog Windows unu Habopa GNU binutils B Linux).
- link (u3 komnnekTa MS Visual Studio Express mog Windows).

» Ilns1 ompeneieHHOCTH, JaJbHEHNIIne MPUMEPHl U YKa3aHus OyOyT moapa3yMeBaTh

HUCIIONb30BaHue 32-0uTHou cuctemMsl Windows 1 KoMIioHoBIMKa Link 13 MSVS.

Yka3auus

1.
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Bce manunymnsaiuu npu cO0pKe IporpaMM BHIIIOJIHATH B KOMaHOHOM cTpoke (B Win-
dows — cmd. exe).

. UToOBI mpollle MCII0JIb30BaTh Nasm, moOaBbTe IIyTh, Kyda OH YCTAHOBJIEH, B IIepe-

MeHHYI0 okpyxKeHus PATH. Kak mo6aBuTh, MOXKHO ITPOYUTATDH 3[ECH.

YT0OBI UCIIONTB30BaTh MHCTPYMEHTHI KOMaHOHOM CcTpoku oT MSVS (link, cl u gp.),
3aIyCcTUTe CKPHUIIT VCvars32.bat, KoTopelii HaXxoguTcsa B KaTanore Visual Studio:

3anyck vcvars.bat
"c:\Program Files (x86)\Microsoft Visual Studio 12.0\VC\bin\vcvars32.bat”

ITOT CKPHUIIT ITPOIIHUIIIET H806XOI[I/IMI>IG IIYTHU B IIEepEMEHHBIE€ OKPDY2KEHHU .

. Co3pmatriTe TeKCTOBBIM (aiin ¢ Ha3zBaHueM hello.asm. [TomecTuTe B HETO CIeOyIO-

mwmit Ko (arin). Cmbich Kofa OymeT pa3oOpaH HUXKeE.

hello.asm

extern printf
extern exit
global mystart
section .text
mystart:

push msg

call printf

add esp, 4

push dword 0

call exit
section .data
msg: db "hello world’, 13, 10, 0

5. AcceMmOnupyite Mmonyiib hello.asm ¢ MOMOIIBIO CIIeAyIOIe KOMaHIHI.

1

nasm --prefix -f win32 -o hello.obj hello.asm

6. Ckommnony#Te monyib hello.obj c cucremHoi 6ubnuorekom msvcert. lib, peanu-

3ytomiet printf u exit. Yka3siBaeM TOUKy BXofa B IporpamMmy — CUMBOJI mystart.

link /subsystem:console /entry:mystart hello.obj msvcrt.lib
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http://nasm.us/
http://godevtools.com/
http://www.mingw.org/
http://www.gnu.org/software/binutils/
www.visualstudio.com/en-us/products/visual-studio-express-vs.aspx
http://www.oszone.net/6157

7. 3amycTUTe IporpaMmy u yoeguTech B IPABUIIBHOCTHA PAOOTHI.

1 |hello.exe

CunpaBOYHMKH
1. PykoBogcTBo 1o link.
2. PykoBoncTBO 10 nasm.
3. PYKOBOZCTBO I1O COTJIAIIIEHUSM O BHI30BaX.

4. PyKOBOACTBO IO KOMaHaam x86.

Pa30op

extern printf
extern exit

OOBsIBNIsSIEM UMIIOPTUPYEMBIEe CUMBOJIEI printf u exit. Accem0Grep cuuTaeT CUHTAK-
CUYeCKOM OIMOKOM MCII0JIh30BaHNE HEM3BECTHRIX METOK. I[TocKonbKy pyHKImMU printf u
exit peanu3oBaHHEI B OPYyrOoM MOAYJie, CBSI3bIBAHME CUMBOJIOB C afpecaMHU BHIIOJIHSET-
cs1 He acceM0JiepoM, a KOMIIOHOBIIMKOM. AcceM0OJiep B TeHepUPYeMBIi MallTUHHBIN KO
BCTaBJ/II€T BMECTO peaJIbHEIX aZpeCcoB 3TUX (PYHKIUN — CUMBOJIMUYECKHUE CCBHIIIKU.

global mystart

OOBbsABISIEM 3KCIIOPTUPYEMBIN CUMBOJI Mystart. 3TOT CUMBOJ MBI YKaKeM IIPU KOMIIO-
HOBKE B Ka4eCTBe TOYKY BXO[a B IIporpaMMy. ECiu CHMBOJI He 3KCIIOPTUPOBATh, TO KOM-
IIOHOBILMK €T0 He HaleT. AHAJIOTUYHO pean30BaHbl Monynu B msvcrt.lib, oru skcmop-
TUPYIOT CUMBOJIEL printf u exit. [laHHBIN XKe MOOYIb 9KCIIOPTUPYET CUMBOII mystart.

section .text

OO6bsBnsieM cekiuio Koma. Cekius Kofga OyeT paclojiokeHa B 00J1acTy ITaMsTH, 3a-
IMUIIEHHOM OT 3aIlMCH BO BPeMS BHIIOJITHEHHUS IPOrPaMMEL.

mystart:

CrtaBuM MeTKy mystart. Takum ob6pa3zom, mystart — aTo ampec criepnyioiiei mocie
METKY KOMaH[HbI.

push msg
call printf
add esp, 4

BriseiBaeM ¢yHkumio printf u3 cranpmaptHOi 6ubnuotrexku C. Ilepemaém GyHKIUU
OOWH apryMeHT — ajpec Haudajyia CTPOKHU. printf OymeT BeIBOguUTH OaWThI, HauUMHASA C
9TOT0 afpeca, IOKa He BCTPETUT HyJIeBOU OauT.
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http://msdn.microsoft.com/en-us/library/y0zzbyt4.aspx
http://www.nasm.us/xdoc/2.11.02/html/nasmdoc2.html#section-2.1
http://www.angelcode.com/dev/callconv/callconv.html
http://x86.renejeschke.de/

CyI11ecTBYIOT pa3JIMYHbIE CIIOCOOH mepemayu apryMeHTOB B QYHKIIUY U IIOTy4YEeHUS
OT HUX Pe3ynbTaTOB. MOXKHO epeaaBaTh apryMeHTHI Yepe3 PETUCTPHI, Yepe3 CTEK U
ellé KaK-TO — 3TO OMIpPeesIIeTCs co2/1dWeHUeM 0 8bl308adX.

CTek mpeacTaBiisieT coboi 06/1acTh ITaMsTH, ITPegHa3HaYeHHYI0 OJIsI XpaHeHus agpe-
COB BO3BpaTa U3 IIOANpPOrpaMM, a TaKXKe OPYruX OaHHBIX, BPOO€e apryMEHTOB IIOAIIPO-
rpaMM U KX JIOKaJIbHBIX IIepeMeHHbIX. CTeK peanu3yet Mmogens goctyna LIFO (Last In —
First Out, «IlocrnegHUM BOIIET — MEPBBIM BHILIE»), KOTOpPas MOoApa3yMeBaeT, YTO JaH-
HbIe U3BJIEKAIOTCS U3 CTeKa B MOPsSaKe, 0OpaTHOM UX ITOMEIIEHUI0 B CTEK (aHAIOTHUS C
MarasmMHOM B aBTOMAaTe, cM. Puc. 1).

| |
Pum Pop
|

|

Puc. 1. Mopmens cTeka

B MmammHax, UCIIOIb3YEMBIX B X0II€e JTabopaTOPHEIX paboT (apxuTekTypa x86), CTEK pe-
aJIM30BaH C IMOMOIILIO CIIeIHaIbHOTO PETrUcTpa IIpoiieccopa sp (esp, rsp). 9TOT PETUCTP
XPaHUT aipeC BEPIIUHEI CTeKa. [Ipu mobaBieHUN OaHHBIX B cTeK (push, call) 3HaueHue
B 9TOM PETruCTpPe YMEeHbIIaeTCs Ha OJIUHY OaHHBIX. [Ipyu M3BIeYeHUU OaHHBIX U3 CTEeKa
(pop, ret) - HaoGOPOT, yBEMUUUBAETCH.

PerucTpsl ABISIOTCSA CaMbIM OBICTPOLNEMCTBYIOIIUM TUIIOM IaMsTH B KoMnbioTepe. B
TO K€ BPEMS, PETUCTPLI — 3TO caMasi MaJleHbKasi 10 00beMy IIaMsTb, BEIb UX BCETO
HECKOJIBKO IITYK B npoieccope. Ha Puc. 2 nokasaHa CTpyKTypa perucTpa Ha npumepe
perucTpa obIIero Ha3HavYeHUs rax. PerucTp ax uMeeT pa3psgHOCTh 16 OUT, menmuTcs Ha
ctapinue 6uTh (peructp ah, 8 6ut) u mnagmue 6UTH (peructp al, 8 o6urT).

rax 64 bit
r ah al A

( N\ N\
00@0000@@0000@00000@000@@000000000@@@000@0000@@00\00@@000@@001 1 ®j1

Y ax 16 bit )
eax 32 bit

Puc. 2. CtpykTypa perucrpa Impoieccopa

Peructp eax (extended ax) mosiBusics B 32-X pa3psOHBIX Ipolleccopax. Perucrtp ax
cocTaBinseT muanire 16 6ut perucrtpa eax. CrenuanabHOTO PerucTpa OJjisd UMeHOBaHU S
CTapuIux OUTOB PErucTpa eax HeT. PerucTp rax uMeeT pa3psgHOCTh 64 6uta. Peructp
eax cocTaBiseT Miafamne 32 OuTa perucrpa rax.

[IpaBuna UMeHOBaHUS OEUCTBYIOT U [OJIs1 APYTUX PETUCTPOB.

CranpgapTtHas 6ubnuoTteka C crnenyeT cornameHuio cdecl, KoTopoe mpepnosaraert,
YTO apryMeHTHl (YHKLIWM IIOMEIIAl0TCSA B CTEK CIIpaBa-HajleBO, a pe3yJibTaT (QYHKIUA
OOJI2KHA ITOJIOXKUTH B peructp eax. Takxke cdecl mpemmonaraeT, 4YTO B KOHIIE KOHIIOB
CTeK 0CBOOOXKOAET TOT, KTO BHI3bIBAJI (PYHKIIMIO.

TakuM 00pa3oM, B 3TUX TpeX CTPOKaxX KOIa MbI IIOMEIIaeM B CTEK afipeC MaHHBIX OJIS
BBIBOMA, BEI3BIBAaEM (DYHKITHMIO BEIBOOA M OCBOOOXKIaeM CTEK (COBUTas yKal3aTeJlb BEPIIH-
HBEI CTeKa Ha 4 0aiiTa BIepeqn).
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http://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B5%D0%BA_%D0%B2%D1%8B%D0%B7%D0%BE%D0%B2%D0%BE%D0%B2
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10

12

13

push dword ©
call exit

B koHIle pabGoTH mMporpaMma AOJIXKHA SBHO 3aBEPIIUThH ce0si U BEPHYTh OHO IIeJIoe
YHMCJI0 — KOJ 3aBepieHus. OH UCTI0JIb3yeTCs, YTOOBI OIPENENISATh, yCIIEITHO JIU 3aBePIIIn-
jtack mporpamMMa. CaMo3aBepIleHre TPOrPaMMbl MBI BEITIOTTHSIEM C ITOMOIILI0 (GYHKIIUU
exit u3 crangapTHoOM 6ubnmroTeku C. HyneBo# Kox Bo3BpaTa CUTHAIU3UPYET 00 yCIel-
HOM 3aBepIIeHNH nporpaMmul. [lepen HyJIEM MBI SBHO yKa3anu ero gnuay — dword (32
oura).

section .data

OOGBbsABISIEM CEKITUIO JaHHBIX. CeKIus OaHHBIX OyaeT paclojioxkeHa B 06J1acTu rmaMsi-
TH, 3QUIUMIEHHON OT UCIIOJIHEeHMSI.

msg: db "hello world’, 13, 10, ©

OmnpepensieM B CEKIIMU OAHHBIX HOBBIM KyCOK HAaHHBIX. MeTKa MSg — ajpec Hadaja
9TUX maHHBIX, db — Tum anemeHnTa (“data, byte”), Bcé ocTanbHOe — HadyaJIbHOE 3HAYEHUE
aneMeHTOB. TakuM 00pa3oM, Bcero OymeT BeimeneHo 14 6aTOB, OHU OYOYT 3aIlOTHEHBI
3HAYEHUSIMU:

3HauyeHnue | CMBICT
104 | h
101 | e
108 | 1
108 |1
111 | o
32 | mpoben
119 | w
111 | o
114 | r
108 | 1
100 | d
13 | BO3BpaT KapeTKu
10 | momada CTPOKHU
0 | koHer cTpoKU B C

TepMuHBI «BO3BpaT KapeTKu» U «mofada CTPOKK» BEOYT CBOIO MCTOPHUIO €Ill€ OT Iie-
YaTHBIX MAIIWHOK, B KOTOPBIX 3TO OBa Pa3/IMYHBIX OeUCTBUS (COOCTBEHHO BO3BpaT Ka-
PEeTKM U MpoTskKKa OymMaru BBepx). B unix npuusaTo 0603HavaTh TO K€ OelCTBUE OOHUM
6aritom — 10 (mompobHee).

ITockomnbKy GyHKIUA printf aBrasieTcsa yacThio cTaHAapTHOM OubnmoTeku C, TO CTPoO-
Ka [OJIKHa 3aKaH4YWBaThCS HYJIEBHIM 0aliTOM, MHaue GyHKUUS He OyoeT 3HaATh, KOraa
HYKHO OCTAHOBUTHLCS, U MOXKET HaledaTaTh MHOTO JIMIITHETO MycOpa UJIM HaXe BBIUTU
3a rpaHUIIbl BEIIEIEHHON IaMSATHU U IPUBECTHU K aBapUHUHOMY 3aBEPUIEHUIO TPOTPaMMHI.
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