NabopatopHa po6oTa Ne 5

Tema: CrBOpeHHS Ta BiJUIaroKEHHs IIporpam Ha acemouiepi
Meta: Onepxatu HaBHYKU MIATOTOBKH aceMOJIEPHUX MPOTpaM, iX TPaHCIALIi, KOMIIOHY-
BaHHsI Ta BIAJIAroKEHHs

KopoTki TeopeTnyHi BinoMocTi

Kosxna mporpama, HanrcaHa Ha MOBi aceMOuepa, 3a3BU4ail CKJIAIAa€ThCs 3 KUTBKOX CerMe-
HTiB. lle Tak 3BaHi JOTi1YHI CErMEHTH — IMEHOBaHi 00JacTi mam’sITi, MpyU3HaUYeHi sl 30epiranHs
JAHUX TIEBHOTO (DYHKI[IOHAIBHOTO MPH3HAYEHHS. BIJBIIICTH MpOrpaM MarTh CETMEHTH KOy,
JaHUX 1 CTEKY.

IcHytOTh TakoX (hi3UYHI CETMEHTH — 00J1acTi aM’sTi, 0 AKUX Ma€ JAOCTYI MPOIECOp Ue-
pe3 CBOI IIMHU 3a JOIOMOIOI0 CHEliaJbHUX CerMEHTHHX pericTpiB. [Ipouecopu cimeiictsa Intel
MarOTh YOTUPU CETMEHTHHX PETICTPH, sIKi MpU3HAueHi I afpecarii cermeHTiB xoxny (CS), nma-
Hux (DS, ES) i creky (SS). Y 32-po3psaHux npouecopiB 3 IBUIKCS 1I€ IBa CETMEHTHHUX PETIiCT-
pu (FS, GS), xoua HUMU KOPUCTYIOTHCS 3HAUHO PIJIIIIE.

[Tpu HanucanHi mporpam Ais npouecopis Intel moTpiOHO BU3HAYHUTH, B IKOMY peXHUMi Oy-
Jie TIPAIIOBAaTH MPOIECOp MPU BUKOHAHHI KOy 1 sIKa MOJENb MaM'aTi Oy/ie BHKOPHCTOBYBATHUCH.
16-po3psani Iporpamu, sSiKi CTBOPIOBANUCH i nepiiux npouecopis Intel 8086 (8088), Bukopu-
CTOBYBAJIM PEKHUM pPEATBbHOI ajpecarlii i MexaHi3M CerMeHTallil maM’saTi. Y IbOMYy peXHuMi Ipo-
necop marpumye QizudHui agpecHuit npoctip posmipom 1 Mbaiit. Lleit agpecHuit mpoctip mi-
JMTHCS HA CETMEHTH, KOXEH 3 SKHX MOXKe OyTH 10 64 kimoOaiT B 1oBxkuHY. Di3MUHUI CETMEHT
Mae 0a3y (I04aTokK), sika BU3HA4YaeThCsl 16-0ITHUM CErMEHTHUM cenekTopoM. OnepaH]i B Mekax
CerMEHTa aApecyeThes 16-0iTHUM 3MINIEHHSIM BiTHOCHO MOYATKy CETMEHTA.

Moga acembiiepa Mae crieriajibHi JUPEKTUBHU JAJIs IO3HAYEHHS CETMEHTIB POTrpaMHu.

CTaHaapTHi IMPEKTHBH CerMeHTAaNil SBHO BU3HAYAIOTh MTOYATOK 1 KiHEIb KOKHOTO Cer-
MeHTa 3a gonomororo kimouyosux ciiiB SEGMENT 1 ENDS, BianoBigHo. Y mporpamMi Moxe Mic-
TUTUCS Oylb-fKa KUTbKICTh CETMEHTIB, TOJIOBHE, OO BOHM Malld YHiKalbHI iMeHa. CerMeHTH
MOXYTb 00'eTHyBaTuCs B rpynu. [Ipukian BUKOpUCTaHHS AMPEKTHBH Ul OMUCY CETMEHTY KO-

ay:

CODE SEGMENT
.. ; oIepaTopyu Kooy
CODE ENDS

Jnst Toro, 100 BCTAHOBHUTH BIAMOBITHICTh MIXK CETMEHTHHUMU PETICTPaMHU MPOIEecopa i JIo-
TYHUMH CerMEeHTaMHu nporpamu HeoOXxigHa qupexktuBa ASSUME. Hanpuknan:

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

L{s nupexTuBa HE iHIMIATI3ye CETMEHTHI PETriCTPH, a JINIIE BKa3zye aceMOJiepy, mo aJpecu
KOMaHJ Ta JaHUX CIIiJ] BiAPaxOByBaTH BITHOCHO BMICTY 3aJJaHUX PETICTPiB.

IcHYIOTH TakoX CHpOLIeHI JMPeKTHBHM cerMeHTanii. /[ns iX BUKOPUCTAaHHS CIIOYATKY
OTOJIOIIYIOTh TIEBHY MOJIEh TIaM’siTi. MoIens 1iaM’ SITi ONKUCY€E HAWOIIBIIT TUTTOBI BUITA]IKA BHKO-
puctanHsa cermentiB. Hampukmnan, y kpuxitHid moneni mam’sti (TINY) kon, naHi 1 crek po3ra-
HIOBYIOTHCS B OJHOMY CerMeHTi po3Mipom a0 64 KO. Mana moznens (SMALL) mae aBa cermen-
TH: OAMH 7S KOAY, Opyruid ams ganux i creky. [1nocka monens mam’arti (FLAT) cxoxa Ha KpH-
XITHY THM, II0 BUKOPUCTOBYE €MHUI CETMEHT, e MAaKCUMAIIbHUI HOTO po3Mip MOXe csaratu 4
I'6. ¥V HamoMy 1ukii 1abopatopHuX poOIiT MU OyZieMO BUKOPUCTOBYBAaTH Mally MOZEIb Mam’ Tl
quist 16-61THUX iporpaM. Mozenb nam’sTi orosiouryerscst aupexktuBoro .MODEL:

.model small



[Ticist oroJyomeHHsT MOJIET TIaM’SITI MOYKHA BUKOPHCTOBYBATH CIIPOIIEHI JTUPEKTHBH CET-
menTanii. Jlo Hux BimHocsaThes aupektuBu .DATA, .CODE i1 .STACK, siki mo3Ha4atoTh MOYaTOK
CETMEHTIB KOy, CTEKy 1 JaHUX BianoBigHO. KiHemb cerMeHTiB Mo3HavaTH HE MOTPiIOHO, KOXKHA
HOBA JIMPEKTHBA MPHUITUHSIE IO TIONIEPEIHBOI.

IcHye nBa THIIM aceMOJIepHMX NMPOrpaM, NpU3HAYEHUX A 16-G1THOroO mporpamyBaHHS,
K1 pO3PI3HIIOTHCS PO3IIUpPEHHSIM BUKOHYBaHOoTro (aitny (.COM i .EXE). ®aiin 3 po3mmpeHHsIM
.COM sBnsie cobo10 ABiMKOBUI 00pa3 MamIMHHOTO KOJy. BiH 3aBaHTa)XyeThCsl B MaM'siTh CUCTe-
Moo MS-DOS 3a HaliMEHIIIOI0 JOCTYITHOK CETMEHTHOIO asipecoro 3i 3mimeHHsM 100h. [Tepmmx
256 6aiiTiB cCerMeHTy MpHU3HAYEH1 AJsl po3TallyBaHHs Npedikcy mporpamHoro cermenty (PSP).
Taxum unHOM, cymapHa nosxkuHa .COM-mporpamu (3 ypaxyBaHHSIM JIOBXKWHHU CETMEHTA JaHUX 1
CTEeKy) He Moe mepeBuiyBatu 64 Koalt — 256 GaliT — 2 6aifTu CTeKy, OCKUTbKH CETMEHTHU KO-
1y, JaHUX 1 cTeKy 00'eqHaHl B onuH (pi3nuyHuil cerMeHT nam'ati. [Ipu 3amycky .COM-nporpamu
y BCIX ii CETMEHTHHUX pericTpax 3HaxoauThcs 0a3zoBa agpeca PSP. O0nacTe Koy MOYMHAETHCS 13
smimenHs 100h BimHOCHO cermenTy PSP, a Bigpasy 3a 00J1acTiO KOy pO3TAIIOBYETHCS 00JIaCTh
naHux. O61acTh CTEKy pO3TAallOBYEThCS B KIHII (PI3UUHOTO CETMEHTY MaM'ATi, OCKUIbKH B IpO-
niecopax Intel crek "pocte" 3Bepxy BHH3. Tomy mpu 3amycky .COM-miporpamu B perictp SP 3a-
BaHTaxyeThcs 3MinieHHs OFFFEh.
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®aitn nporpamu 3 posmupeHHsM .EXE ckimagaeTbes 13 3aronoBka, 3a SKUM BJIACHE 3aIlH-
CaHM{ 3aBaHTA)XyBAJIbHUH MOIYJb MPOrpaMu. Y 3aroJIOBKy MpOrpaMu 30epiraerbcsi ciry>k0oBa
iH}opMartis, 3aBISKH SKii orepalliifHa cCUCTeMa MOYKE 3aBaHTAKHUTH B TIaM'ATh 1 3aIlyCTUTH Ha
BUKOHAHHS 1[I0 TIPOTPaMHU.

[Tpu 3aBanTaxenHi .EXE-daiiny B mam'ate onepariitaa cuctema MS-DOS criouatky cTBO-
proe mnst Hporo mpedike nmporpamHoro cermeHty (PSP), skuii po3TamoByeThCS TOYMHAIOYH 3
MIEPIIOTO BITLHOT MIJITHKH TaM'ATi, a CIIIOM 32 HUM y MaM'sITh 3aBaHTAXY€EThCSI caMa Mporpama.
[Ticns po3mmnppoBKU 3aroj0BKa NpoOrpaMy i 3aBaHTaXeHHs ii B mam'sath, B perictpu DS 1 ES 3a-
BaHTAXYEThCs cermMeHTHa aapeca PSP, a B perictpu CS 1 IP - agpeca Touku Bxomy mporpamu.

VY perictp SS 3aBaHTaXXy€eThCsl ajpeca MOYaTKy CETMEHTY CTEeKy, a B perictp SP — anpeca
roro BepmuHU. [IporpamMHi cerMeHTH MOXKYTh OyTH PO3TAaIIOBaHI B OKPEMUX JUISTHKAX IMam’sTi,
YacTKOBO MEpEeKpUBaTHCA, a00 CITiBIIAAATH.
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Kon

IIporpama tTuny .COM ckiiafaeThCsi BCHOTO 3 OJJHOTO cerMeHTy obcsroM a0 64 Kbaiir.
BoHa He Mae OKpeMOro CerMeHTy i PO3MIIIEHHS AaHWX, TOMY 3a3BHYal JaHi PO3MIILYIOTh
miclist KOy, B KiHII POTpaMHu.

TITLE Ilporpama helcom.asm



.model tiny

.code
org 100h
start:
mov ah, 9 ; BUBECTM Ha €KpaH
lea dx, message ; TEeKCTOBEe INOB1IOMJIEHHS
int 21h
mov ax,4C00h ; BaBEPWMUTHU
int 21h ; Oporpamy

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

Iporpama tuny .EXE cknanaerscst 3 KiTBKOX CErMEHTIB 1 MOKE BUKOPHCTOBYBATH CTaH-
JapTHI a00 CHpOIIeH] TUPEKTUBU CETMEHTAIlIi.

[Tpukmnan mporpamu i3 BUKOPUCTAHHAM CTaHAAPTHUX JUPEKTUB (YHIBEPCATBHUIN CKENET).
TITLE IIporpama helstd.asm

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

code segment
assume cs:code, ds:data

start: ; Touka Bxonmy. TyT HDOUMHAETHLCH BUKOHAHHS
mov ax, data ; HajlalTyBaTM CEeTMEHTHUM peTricTp
mov ds, ax ; DS Ha moyaToK CEeIrMEeHTY IaHuX
mov ah, 9 ; BUBECTM Ha eKpaH
lea dx, message ; TEeKCTOBE IOB1IOMJIEHHS
int 21h
mov ax, 4C00h ; 3aBEpPUNUTHU
int 21h ; Hmporpamy

code ends

end start ; BKasye€ Ha TOUKY BXOOy

[Tpuxnan mporpaMu i3 BUKOPUCTAHHSAM CIIPOLICHUX AUPEKTUB CErMEHTAllii.
TITLE IlporpamMa helsim.asm
.model small

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

.code
start:
mov ax, @data ; HaJlalTyBaTM CETMEHTHUM
mov ds, ax ; pericrp DS
mov ah, 9 ; BUBECTM Ha eKpaH
lea dx, message ; TEKCTOBE IIOBI1IOMJIEHHSA

int 21h



mov ax,4C00h ; 3aBEepUUTU

int 21h ; Iporpamy
.stack 100h
end start ; TOoukKa BXOIY

AcemMe0Osiep HE Mae MPAKTHUYHO >KOJHHUX 3ac001B BBEACHHA-BHUBeJEHHSA. CaMe TOMY Yy BH-
IIEHaBEACHUX Mporpamax JUis BUBEJCHHS TEKCTY Ha €KpaH BUKOPHUCTOBYEThCS MPOrpaMHE Mepe-
puBanna DOS (dynkiis 9), sike BUKIHKA€TCS KOMaHA0l0 int 21h.

BionioTeka asmio16

Jlist moNieTIIeHHsT pOrpaMyBaHHSI BUKOPUCTOBYIOTH Oi0JIIOTEKH aceMOJIepHUX ITiIpor-
paM. OgnHi€ero 3 Takux 010710TeK € asmiol6.1lib. Onuc QyHKIIH GI0MIOTEKH 3HAXOAUTHCS Y
daim nosiaku (asmiol6 Library.pdf).

[Tporpama 3 BUKOPUCTAHHSIM O1011I0TEKH Ma€ BUTIISI.
TITLE IIporpama hellib.asm
include asmiol6.inc
.stack 100h

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

.code
.begin ; MakpoC INOYaTKy — BM3HAYaE TOUKY
; Bxomy start i majmamToBye DS, ES
lea dx, mes ; ampeca TeKCTOBOI'O psalka
call WriteString ; BUMBECTM TEKCTOBUM PAIOK
.end ; MakpoC — 3aBEepUMTU IpoIpaMmy

MopsaaoKk BUKOHAHHA poboTun

1. [TigroTyiite pobove cepeloBUINE IS CTBOPEHHS Iporpam Ha acemoOuiepi. CTBOpIThH Ka-
tanor D:\Students\1_kurs\TASM, a B HpoMy miakaTanor PROGS. B karanor TASM ckomitoii-
Te (aiiiy 13 BKa3aHoi BUKIJIafadeM manku. B katano3i TASM po3mimtyiite mporpamy, mpu3HaueHy
JUTSE KOMIUIAIT, a B Katanor PROGS ckiafaiiTe TOTOBI BiJIaroKeHi MporpaMu Ta iX TEKCTH Ha
aceMOnepi. Ilporpama Ha aceMOnepi TOBMHHA MaTU pO3MIUpEHHS .ASM, HampukiIan:
hello.asm.

Komminsimito aceMOepHUX Mporpam 31HCHIOIOTh Y JBa €TallH:
tasm hello
tlink hello

MoskHa BHKOPHUCTOBYBAaTH KOMaHAHUH (aitn asm.bat, Toai koMmiisiis 341HCHIOETHCS
onHiero komauaow asm hello.

VYeci aitnm, sKi 3amUIalThes MICHsl CTBOPEHHS 1 BIUIaro)KeHHs BaIloi MporpaMu BUAA-
JstiiTe a00 mepeHockTe Ha 30epiraHHs B iHIIY MarkKy, sKIIO BOHK BaM NOTPiOHI. Y pa3i BUKOpuC-
TaHHa Oi0miorekn asmiol6. lib, ckomitoiite y manky TASM daitmm asmiol6.lib ta as-
miol6.inc.

2. HaGepiTh 1 ckommimoiite EXE-miporpamy Ha OCHOB1 CKeJIeTy 31 CIPOIICHUMHU JTUPEKTH-
BaMU cerMeHTailii helsim.asm.

3. HabGepith 1 ckommimiorite mporpamy labl.asm 3 BHKOpHUCTaHHSIM O10JIIOTEKH as-—
miol6.lib.

4. JIONOBHITh POTpaMy BHBEIECHHSIM Ha €KpaH IIJIOT0 YHCIa, IIiCTHAAIATKOBOTO YHCIIA.
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KoHnTpoJbHi nuTAaHHSA
JlaiiTe BU3HAUYEHHS JOT1YHOTO Ta (PI3UYHOTO CETMEHTIB MPOTPAMH.
SIKi pexxuMu poOOTH MIATPUMYIOTH TporiecopH cimeiictBa 80x86 3 apxiTekTyporo [A-327?
SIK BUIUISIFOTHCSL CETMEHTH Y TIporpami Ha acemOuepi?
UuM BiZpi3HAIOTHCS CTAHIAPTHI 1 CIIPOINEH] TUPEKTUBU CETMEHTAITii?
[Ilo o3HaYa€e MOHATTS «MOJE/Ib ITaM’SITi» 1 K1 BU 3HA€TE MOJIEII I1aM’SITi?
YumM Bifpi3HAIOTHCS BUKOHYBaHI Moy mporpam COM ta EXE?
Ska mporenypa oJiepKaHHS BUKOHYBAaHOTO MOJYJIsl IPOTpaMHy, HalKcaHoi Ha MOBI acemoOJe-
pa?
SIki ximroui BUkopucToBye nporpama TASM 1 sike iX npu3HadeHHs?
Sxi xiroui BukopuctoBye nporpama TLINK i sike ix npusHaueHHs?

10. Ilo Take Bigmaro{KeHHs MPOrpamH i ki 3aco0u AJisl IHOTO iICHYIOTh?



