NabopatopHa po6oTta Ne 5

Tema: CrBOpeHHs Ta BiAJAroKEHHS IIporpam Ha acemouiepi
Meta: OnepxaTu HaBHYKU MIATOTOBKH aceMOJIEpHUX MpOTpam, iX TPaHCIHALIi, KOMIIOHY-
BaHHS Ta BiJIAr0/KEHHS

KopoTki TeopeTnuni BizomocTi

Koxxna mporpama, HanmicaHa Ha MOB1 aceMOJiepa, 3a3BU4ail CKIaIa€ThCsl 3 KUIBKOX Cerme-
HTiB. Lle Tak 3BaHi JIOTIYHI CETMEHTH — IMEHOBAaHI 00JIaCTi maM ST, MpU3HAYeHI I 30epiranHs
JAHUX TIEBHOTO (DYHKIIIOHAJILHOTO MPU3HAYCHHS. BUIBIIICTH MporpaM MarTh CErMEHTH KOy,
JAHUX 1 CTEKY.

IcHyrOTh TakoX (i3MuHI CErMeHTH — 00JIacTi TaM’ ST, A0 SKUX Ma€ JOCTYI MPOIEcop de-
pe3 CcBOI LIMHMU 3a JOMOMOTOI0 CIHEIialbHIUX CEerMEHTHHX pericTpiB. [Ipouecopu cimeiictsa Intel
MarOTh YOTUPH CETMEHTHHX PETICTPH, SKI MpHU3HAYeH] A ajapecarltii cermeHTiB koxny (CS), na-
Hux (DS, ES) i creky (SS). Y 32-po3psaHuX mpouecopiB 3’ ABUIMCS 1€ IBa CETMEHTHHUX PETiCT-
pu (FS, GS), xoua HUMHU KOPUCTYIOTHCSI 3HAYHO PiJIIIe.

[Tpu HanmcanHi mporpam ajs npouecopis Intel moTpibHO BU3HAYNTH, B IKOMY peXuMi Oy-
Jie TIPAIFOBaTH MPOIIeCOp MPU BUKOHAHHI KOJY 1 SIKa MOJIENb MaM'siTi Oye BUKOPHUCTOBYBATHCH.
16-po3psiaHi mporpamMu, siKi CTBOpIOBAIKMCH Uit nepiux mnpouecopis Intel 8086 (8088), Buxkopu-
CTOBYBAJIM PEXKUM PEaIbHOI ajpecarlii 1 MeXaHi3M cerMeHTallii mam’ati. Y 1boMy pexXuMi Mpo-
necop miarpumye ¢izudHUN anpecHuil nmpoctip po3mipom 1 Mbaiit. Lleit aapecHuit npoctip ai-
JUTHCS HA CETMEHTH, KOXKEH 3 SIKUX MOXe OyTH 710 64 KijoOalT B MOBXKUHY. DI3MUHUNA CETMEHT
Mae 6a3y (II04aToK), sika BU3HA4Ya€ThCs 16-0iTHUM CerMEHTHUM cenekTopoM. OnepaHy B Mekax
CerMeHTa aApecyeThesl 16-01THUM 3MIIICHHSIM BiIHOCHO IMOYATKy CErMEHTA.

Moga acem0iiepa Ma€ crieriajgbHi TUPEKTUBHU /IS IO3HAYEHHS CETMEHTIB IPOTPaMHU.

CranaapTHi JTUPEeKTUBH CerMeHTANil sSIBHO BU3HAYAIOTh MOYATOK 1 KIHEIh KOKHOTO CET-
MeHTa 3a gonomoror kimoyosux ciiiB SEGMENT 1 ENDS, BiamoBigHo. Y mporpamMi MOxe Mic-
TUTUCSA OyIb-AKa KIJIbKICTh CETMEHTIB, TOJIOBHE, 0O BOHM MajM YHIKaJIbHI iMeHa. CerMeHTH
MOXYTh 00'enHyBaTHCS B rpynu. [Ipukiiaq BUKOpUCTAHHS AUPEKTUBU IS OMUCY CETMEHTY KO-

ay:

CODE SEGMENT
.. ; OIlepaTopu KOOy
CODE ENDS

st Toro, mo6 BCTAaHOBUTH BiAMOBIAHICTh MK CETMEHTHUMH PETICTpaMu Ipoliecopa 1 Jo-
TYHUMH CerMeHTaMHu mporpamu HeoOXinHa qupextnBa ASSUME. Hanpuknan:

ASSUME CS:CODE, DS:DATA, SS:STACK

L{s nupexTUBa HE iHIIIATI3ye CETMEHTHI PEricTpH, a JIMIIe BKa3zye aceMOepy, U0 aJapecu
KOMaH/I Ta JaHUX CJIiJl BiApaXOBYBATH BiITHOCHO BMICTY 3aJlaHUX PETiCTPiB.

IcHy!OTH TakoX CHpoOIIeHi AUPEeKTHBH cerMeHTamii. /s iX BUKOpUCTaHHS CIIOYATKy
OTOJIONTYIOTh MEBHY MOJIEIb IMaM’ aTi. MoJieh 1aM’ATi ONUCy€e HAWO1IbIT TUTIOB1 BUMAIKH BHKO-
pucranHs cermeHTiB. Hampukinaz, y kpuxitHiit moneni nam’ati (TINY) xon, naHi i cTek posra-
IIOBYIOTBCSI B OJTHOMY CerMeHTi po3mipoM 1o 64 K6. Mana mogens (SMALL) mae nBa cermen-
TH: OJHMH JJIS1 KOAY, Opyruid s qanux i creky. [1nocka monens mam’sarti (FLAT) cxoxka Ha Kpu-
XITHY THM, [0 BAKOPUCTOBY€E €IUHUN CETMEHT, aji¢ MaKCUMaJIbHUI HOTO po3Mip MOXKe csrath 4
I'6. ¥V namomy nukii gabopaTopHux poOiT MU OyJ1€eMO BUKOPHCTOBYBATH Mally MOJIEIb I1aM’sTi
st 16-61THUX porpaM. Moiens mam’siTi orosomyeThes aupekTuBoro .MODEL:



.model small

[Ticnst oromomieHHsT MOJIEN TaM’sITi MOYXKHA BUKOPHUCTOBYBATH CIIPOILEHI JTUPEKTUBH CET-
menTarii. Jlo aux BimHOCsAThCs aupektuBu .DATA, .CODE i .STACK, siki mo3Ha4a0Th MOYaTOK
CErMEHTIB KOJy, CTeKy 1 JaHHX BiAmoBinHO. KiHelnb cerMeHTiB mo3HayaTH He MOTPIOHO, KOXKHA
HOBA JIUPEKTHBA MPUTTHHSIE JIIFO MTOTIEPETHBOI.

IcHye nBa THNHM aceMOJiepHUX MPOrpaM, NpU3HAYCHUX s 16-0ITHOTO MTpOorpamMyBaHHS,
K1 pO3PI3HAIOTHCA PO3IIKMPEHHAM BUKOHYBaHOro (aitmy (.COM i1 .EXE). daiin 3 po3mupeHHsIm
.COM sBrisie co0010 IBiIKOBUI 00pa3 MaIMHHOTO KOy. BiH 3aBaHTa)Xy€eThCs B IaM'sITh CHCTe-
Moro MS-DOS 3a HaliMeHIII0r0 JOCTYIMHOI0 CETMEHTHOIO ajipecoro 31 3mimeHHsM 100h. Tleprmx
256 6aiiTiB cCerMeHTy MpU3HAYEH] AJIsl po3TallyBaHHs npedikcy mporpamHoro cermenty (PSP).
Takum unHOM, cymapHa noBxuHa .COM-nporpamu (3 ypaxyBaHHSIM JOBXHHHU CETMEHTA JTaHUX 1
CTEeKy) He Moxe mepeBuiyBatu 64 Koait — 256 GaliT — 2 6aifTu CTeKy, OCKUTbKH CETMEHTH KO-
Iy, JaHUX 1 CTeKy 00'etHaHi B ouH ¢i3udHuid cermeHT nam'sti. [Ipu 3anycky .COM-nporpamu
y BCIX ii CETMEHTHHUX pericTpax 3HaxoauThcs 0a3zoBa agpeca PSP. O0nacTe Koy MOYMHAETHCS 13
smimends 100h BigHOCHO cermenty PSP, a Bigpasy 3a 005acTio KOy po3TalloBY€EThCS 00J1aCTh
naHux. O0IacTb CTEKy pO3TAaIOBYETHhCS B KIHII (PI3UUHOTO CETMEHTY MaM'ATi, OCKUIBKH B IPO-
necopax Intel crex "pocte" 3Bepxy BHU3. Tomy npu 3amycky .COM-niporpamu B perictp SP 3a-
BaHTaxyeThes 3MmimeHHss OFFFEh.
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@aiin nporpamu 3 posmupeHHsM .EXE ckinagaerscs i3 3aroyioBka, 3a SKUM BJIacHE 3aIH-
CaHW{ 3aBaHTAXyBaJbHUU MOJYJIb TIPOTpaMH. Y 3arojioBKy IMporpamMu 30epiraeThcsi ciryk00Ba
iHpoOpMalis, 3aBISKU SKIH omepaliifHa cucTeMa MOXe 3aBaHTAXUTU B MaM'sTh 1 3aIlyCTUTH Ha
BUKOHAHHS 1[I0 IPOIPaMH.

[Tpu 3aBanTaxkenHi .EXE-daiiny B mam'siTe onepariitna cuctema MS-DOS criouaTky cTBO-
proe mis Heoro mpedike mporpamuoro cermeHty (PSP), sikuit po3TamoByeThCS TOUMHAIOYH 3
NEepUIOro BUILHOI JUISHKU MaM'sITi, a CIIIZIOM 32 HUM y NaM'sITh 3aBaHTAXYEThCS caMa Iporpama.
[Ticns po3mmdpoBKH 3aroyioBKa MpOorpaMu 1 3aBaHTaXKeHHS i1 B mam'siTh, B perictpu DS 1 ES 3a-
BaHTAXY€ThCs cerMeHTHa aapeca PSP, a B perictpu CS 1 IP - agpeca Touku BXOy IPOTpaMH.

VY perictp SS 3aBaHTaXy€eTbcs agpeca MOYaTKy CETMEHTY CTeKy, a B perictp SP — agpeca
fioro BepimuHu. [IporpaMHi cerMeHTH MOXYTh OyTH PO3TAaIlIOBaHi B OKPEMUX AUISHKAaX ram’sTi,
YaCTKOBO MIEPEKPUBATHUCS, a00 CITIBIAAATH.
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IIporpama tuny .COM ckianaeTbCcsi BChOro 3 OJHOTO cerMeHTy oocsrom o 64 Kbaiirt.
BoHna He Mae OkpeMOro cermMeHTy Ui pO3MIIEHHS JaHWX, TOMY 3a3BHYail AaHi pO3MIILYIOTh
IS KOy, B KiHIII IPOTPAMH.

TITLE IIporpama helcom.asm
.model tiny

.code
org 100h
start:
mov ah, 9 ; BMUBECTM Ha €KpaH
lea dx, message ; TEeKCTOBE IIOB1IOOMJIEHHS
int 21h
mov ax, 4C00h ; 3aBEPUUTHU
int 21h ; mporpamy

message DB "Hello World!",0dh,Oah,"s$"
END start

IIporpama tuny .EXE cknanaeThcst 3 KUTbKOX CEIMEHTIB 1 MOYK€ BUKOPUCTOBYBATH CTaH-
JIapTHI a0 CIpOoIeHI TUPEKTUBH CETMEHTAIII].

[Tpukman mporpamu i3 BUKOPUCTAHHSAM CTAaHAAPTHUX JUPEKTUB (YHIBEpCATBHUI CKENET).
TITLE Ilporpama helstd.asm

data segment
message DB "Hello World!",0dh,Oah,"S$"
data ends

code segment
assume cs:code, ds:data

start: ; TOUKa BXOonmy. TyT NOUMHAETHLCH BMUKOHAHHA
mov ax, data ; HajlauTyBaTM CEIMEHTHMM pericTp
mov ds, ax ; DS Ha mouaTok CEIMEeHTY HOaHUX
mov ah, 9 ; BUBECTM Ha eKpaH
lea dx, message ; TEeKCTOBE [OBlIOMJIEHHS
int 21h
mov ax,4C00h ; BaBEpPUUTU
int 21h ; Iporpamy

code ends

end start ; BKaAsyE Ha TOUKY BXOIYy

[Tpukmam mporpamMu i3 BUKOPUCTAHHSM CITPOIICHHUX JUPEKTUB CErMCHTAIII].
TITLE IIporpamMa helsim.asm
.model small

.data
message DB "Hello World!",0dh,Oah,"S$"

.code

start:
mov ax, @data ; HaJaTyBaTM CeTMEeHTHUN
mov ds, ax ; pericTp DS



mowv ah,9 ;r BUVBECTM Ha €KpaH

lea dx, message ; TEKCTOBE IOB1IOMJIEHHSH
int 21h
mov ax, 4C00h ; 3aBepuMUTH
int 21h ; Hmporpamy
.stack 100h
end start ; TOUKa BXOLOy

AcemeOrep He Ma€ MPAKTUYHO KOIHUX 3ac00iB BBEJCHHA-BUBeACHHS. Came TOMy y BU-
IIEHaBEICHUX Mporpamax Ui BUBEJCHHS TEKCTY Ha €KpaH BUKOPUCTOBYEThCS NIPOrpaMHE Mepe-
puBanHs DOS (¢dyHk1is 9), sike BUKIMKAeTbCS KOMaHAo0K0 int 21h.

BioaioTrexa asmiol6

Jlist moNeTIIeHHsT porpaMyBaHHsI BUKOPUCTOBYIOTH Oi0JIIOTEKH aceMOJepHUX ITiIpor-
paM. OnHi€ero 3 Takux 010710TeK € asmiol6.1lib. Onuc QyHKIIH Gi10MIOTEKH 3HAXOAUTHCS Y
daium nosinku (asmiol6 Library.pdf).

[Tporpama 3 BUKOPUCTaHHSIM O010J1I0TEKH Ma€ BUTIISI.

TITLE IIporpama hellib.asm
include asmiolé6.inc
.stack 100h

.data
mes db "Hello, world!",0dh,0ah,O

.code
.begin ; MakpoC INOYaTKy — BM3HAYaE TOUKY
; Bxomy start i HajmamToBye DS, ES
lea dx, mes ; aIpeca TeKCTOBOI'O pAIKa
call WriteString ; BUMBECTM TEKCTOBUM PAIOK
.end ; MakKpoC — 3aBepuMTM OpoIpaMy

Iopsinok BUKOHAHHS POOOTH

1. ITingroryiite poGoue cepeOBHUIIE /Ul CTBOPEHHS MporpaM Ha acemOnepi. CTBOpITh Ka-
tajor D:\Students\1_kurs\TASM, a B upoMy migkaranor PROGS. B katanor TASM ckormitoii-
Te (pailiy 13 BKa3aHoi BUKJIaZayeM nanku. B katano3i TASM po3MintyiiTe nmporpamy, Npu3HaueHy
JUTSE KOMTIUTSIIT, @ B Katainor PROGS ckiafaiTe TOTOBI BiJIaroKeH1 MPOrpaMu Ta iX TEKCTH Ha
acemOnepi. [Iporpama Ha acemOnepi NOBMHHA MaTH pO3MIUpPEHHS -ASM, HampuKIaa:
hello.asm.

Komminsimiro acemMOnepHux mporpam 3A1HCHIOIOTh Y JIBA €Tallu:
tasm hello
tlink hello

MoxHa BHKOPHCTOBYBAaTH KOMaHIHHMI (aiin asm.bat, Tomi KOMIIAMIS 3M1HCHIOETHCS
onHicro koMaggorw asm hello.

VYeci daiiny, SKi 3aTUIIAIOTECS MIiCAsS CTBOPEHHS 1 BIAJAroJKEHHs Ballol MporpaMu BUja-
nsiTe abo MEPeHOChTe Ha 30epiraHHs B 1HIIY TMAIlKy, SKIIO0 BOHU BaM MOTPiOHI. Y pa3i BUKOPHC-
TaHHA Oibmiorekn asmiol6.lib, ckomiroiite y manky TASM daiinn asmiol6.lib Ta
asmiol6.inc.

2. Habepits i ckommimoiite EXE-nporpamy Ha OCHOBI CKeNETy 31 CIIPOLICHUMH JUPEKTH-
BaMHu cerMeHTarii helsim.asm.

3. HaGepite 1 ckxommimoiite nporpamy labl.asm 3 BuxopuctanusMm 0i0gioTeKH
asmiol6.lib.

4. JIoTOBHITh IPOrpaMy BHUBEACHHSM Ha €KpaH IIJIOTO YKCIa, NIICTHAIIATKOBOTO YHCIA.
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KonTpoJbHi nuTaHHS
JlaiiTe BU3HAUEHHS JOTTYHOTO Ta (PI3UYHOTO CETMEHTIB MPOTPAMH.
SIKi pexxuMu poOOTH MIATPUMYIOTH TporiecopH cimeiicTBa 80x86 3 apxiTekTyporo [A-327?
SIK BUIISIFOTHCSI CETMEHTH Y TIporpami Ha acemOuepi?
UuM BiZpi3HAIOTHCS CTAHIAPTHI 1 CIIPOIIEH] TUPEKTUBU CETMEHTAITii?
Ilo o3HaYa€e MOHATTS «MOJEIb ITaM’SITi» 1 K1 BU 3HA€TE MOJIEII I1aM’SITi?
UuM Bifpi3HAIOTHCS BUKOHYBaHI Moayti mporpam COM ta EXE?
Ska mporenypa oJiepKaHHS BUKOHYBaHOTO MOJYJISl IPOTrpaMH, HalMcaHoi Ha MOBI acemoOJie-
pa?
SIki ximroui BUKopucToBye nporpama TASM 1 sike iX npu3HadeHHs?
Sxi xiroui BukopuctoBye nporpama TLINK i sike ix npusHaueHHS?

10. Ilo Take BigmaroKeHHs MPOTrpamH i ki 3aco0u AJIs IHOTO iICHYIOTh?



