3acobu O0nsi cmeopeHHs1 Npo2paM MO80K0 acembriepa

1. BBeaeHHs TeKcTy nporpamu (TekcToBi peaakTopm)
Jnst Habopy TeKCTy aceMOiiep HUX MPOrpaM MOKHA BUKOPUCTOBYBATU OyIb-SIKUM TEKCTO-

BUH pexaktop. [Ipu BUOOpI peqakTopa CiniJl BpaxOBYBaTH, 1110 BiH HE TIOBUHEH BCTABJISATH B TEKCT
«CTOPOHHIX» CHMBONIB (CHMBONIB (JOpMaTyBaHHS a00 IHIINX KEpPYKUHX CHMBOIIB). VY
Windows takuMm penakropom moxe Oyru broknor (Notepad), xoua 1e He Halikpamuii BuOip.
3Ha4YHO KpalluM € Oe3KOITOBHHUN pefakTop MerabnokHOT, SKUii MOKe BUKOPHCTOBYBATH Pi3Hi
koyBaHHs cuMBOJIiB (1711 DOS Ta Windows), a Takox BitoOpakae HOMED psJiKa, 1110 MOJIETITye
MOITYK TOMHUJIOK.

binpm QyHKIIiOHATBPHUM € Takoxk perakTop Notepad++, skuii Mae KOJIbOPOBE MiACBIUY-
BaHHS CHHTAKCHCY Pi3HUX MOB IPOrpaMyBaHHS, MIATPUMKY PI3HHX KOJYyBaHb Ta 0araTo iHIINX
MOKJIUBOCTEH.

Hocuts nikaBumu € pegakropu PSPad, ASM Editor for Windows, Quick Editor 3 kommie-
kTy Masm32 Ta 6arato iHIIHX.

¥ mporpamax s DOS BukopuctoByroTh penakropu tumy EDIT abo BOymoBaHi pegakTo-
pu niporpam Norton Commander, Far ta in. CTBopeHHit (haiis i3 TEKCTOM ITporpamMu Ha aceMoJie-

pl 3a3BUYail Ma€ PO3MIMPEHHS «.asmy.

2. TpaHcnsauisa nporpam (Mporpamu-aceménepm)
st onepxaHHsL 00’ €EKTHOTO MOAYJISl MPOTPaMU BUKOPUCTOBYIOTh TPAHCIIATOP, SKUH TIepe-

TBOPIOE TEKCT MPOTpaMu Ha acemOiepi B 00'eKTHUN MOAYNb. YacTO TpaHCIATOP 13 MOBH aceMO-
Jepa Ha3uBalOTh MPOCcTo aceMOnepom. Haitbinein momymsipuumu € acembnepu TASM (Turbo
Assembler) Big Borland Ta MASM Bix Microsoft. 3acimyroBye Ha yBary 6e3komtoBHu Netwide
Assembler a6o NASM, sikuil TakoX yKe MOIIMPEHUN, MPUUOMY BiH BUKOPHUCTOBYETHCS 5K B
onepauiinux cucremax DOS ta Windows, Tak i B OC Linux Ta iH. Kpim 1poro MmoxHa BUKopuc-
TOBYBaTH Oararo iHmmx acemOnepiB (Hanpukian, FASM, GoAsm T1a iH.). Y oMy 30ipHUKY MU
Oyznemo opieHTyBaTuCs Ha BUKopuctanus acemoinepa TASM a6o MASM, ski MatoTh AyXe CX0-
KM CHHTaKCHUC.

06'exkmuuii Modyb — 1€ TIporpamMa Ha MaIllMHHIA MOBI, IPUAAaTHA JUIsl BAKOHAHHS TPOIIEe-
copoM. Bin mictuTh iH(opMmariito, HeOOXiJHY JUIsi KOMIIOHYBAaHHS 3 1HIIUMHU 00’ €KTHUMHU MOJY-
JSMU 1 MOXKe BKITIOYATH B1IOMOCTi, HeOOXiaH1 sl BianmaromkeHHs. O0'eKTHUI MOIy/b HE Mae
03HaK MOYaTKOBOT MOBH, TOMY MOJKJIMBO CTBOPIOBATH MPOTpaMy i3 00 €KTHHX MOJIYJIB, CTBOPE-

HUX Ha PI3HUX MOBax IpOrpaMyBaHHS, SKIO BOHM MarOTh oxHakoBuil ¢popmar. O0'€KTHHUHA MO-
y 5

' Texctosi nporecopu Microsoft Word a6o WordPad juist HaricasHs aceMOIepHUX IPOrpaM He TOIAThCS.



JyJb 1€ He MO’KHA BUKOPHCTOBYBATH SIK IPOrpaMy, Y HbOMY HE HAaJAIITOBaHI aJpecy 3aBaHTa-
YKEHHS IPOTPaMHU B TIaM'ATh Ta 30BHIIIHI MOCWJIAHHS HA 1HII MOJYJI.
[Tpu BukopucranHi makera TASM 00'eKTHUIT MOIyNIb OACPKYIOTH MPOTPaMOIO tasm.exe.

®opmat komanaHoTrO psanka s 3anycky TASM.EXE nactrynuwmii:

tasm [knwui] source_file [,object_file] [,list_file] [,refer_file]
ae:

source_f1iTe — ¢aiin i3 TeKkCTOM Mporpamu;
object_file — o0’exTHuii daiir;
Tist_file — daiin gicTunry;

refer_f1i1le — (aiin nepexpecHUX MOCUIIAHb.
Hanpukian:

tasm [kmwyi] progl.asm, progl.obj, progl.lst, progl.crf
Sxmio iM'st (aitniB, SKi CTBOPIOIOTHCA, CHIBMNAAAIOTh 3 IMEHEM TEKCTOBOTO (paidiTy, TO MOX-

Ha BUKOPUCTATH KOMAaHIY.

tasm progl,,,
HenotpiOHi ¢aitnm MoxHa 3aMiHUTH mapaMeTpoM nul. 3a ymoBuaHHAM (aiia 3 TEKCTOM

mporpamMu Ha acembOiiepi Mae po3mupeHHs .ASM, ToMy Horo MokHa onmycTUTH. OOOB'I3KOBUM €

JuiIe Takuid GpparMeHT KOMaH Iu:

tasm progl
[Tepenik KJIFOYIB IpOrpaMu MOKHA OJIEp’KaTh KoMaHor tasm. HaluacTimie BUKOPUCTO-

BYIOTH TaKi KJIHOYi:

/1 CTBOPHTH (haiiyl JIICTUHTY, SKIO BiH HE BKa3aHUW y KOMaHAHOMY PSAKY;

/z MIpY BUHUKHEHH] MOMUJIOK BUBOJUTH Pa30M 3 MOB1JIOMJIEHHSIM PO HUX PSAKH TEKCTY

/zi | BKIIOUMTH B 00'ekTHHH (aiin iHpOpMaIiIo 171 BlUIArOIKEHHS;

/zd | Bkmrountu B 06'exTHHH (aiin iHpopMalliro PO HOMEPH PAAKIB IPOTrPaMU;

/zn 3a00pPOHUTH BKJIIOYEHHS B 00'€eKTHUH (hailsl BiAIaroKyBaibHO1 iHpOpMallii.
Hanpuknan: tasm /1 progl — xommimtoe nporpamy PROGI1.ASM i ctBoproe ¢haiin Jic-

TUHTY.

3. CTBOpEHHSs 3aBaHTaxyBanbHoro moaynsa (Pepgakropu 3B’A3kiB abo0 KOM-
NoHyBanbHUKMN)

[Ticns BUMpaBIeHHS TOMMIIOK 1 OJIep>KaHHS 00'€KTHOTO MOJYIIS MIPUCTYNAIOTh 10 HACTYI-
HOTO €TaIly — CTBOPEHHS 3aBaHTaKyBaJbHOTO MOAYIS (KOMIIOHOBKU Mporpamu). I'oioBHa MeTa
I[bOTO €TaIly — IMEPETBOPEHHs KOAY 1 JaHUX B 00'eKTHUX (ailax B Gpopmart, KU MOXKe BUKO-
HYBaTHCh SIK ITPOTpaMa. Y3To/PKEHHs 30BHIIIHIX MMOCUIIaHb i CTBOPEHHS MPOTPAMH, SIKA BUKOHY-
€ThCs, 3a0e3neuyeThesi Pemgaktopom 3B's3kiB (KommonyBansHukoM). PenakTop 3B'3KiB 3'€qHye
yci 00'ekTHI Moyl B eauHe 1iyie — nporpamy. Ockinbku Pepaktop 3B's3kiB "0auuTh" yci KOM-
MOHEHTH MPOTPaMH, BiH Ma€ MOXKIIUBICTh OOPOOUTH Ti MicCIsl B 00'€KTHUX MOJYJSX, SIKI MICTSTb

30BHIIIHI TTocuiaHHs. Pe3ynbratrom pobotu Penmakropa 3B'SI3KIB € 3aBaHTa)KyBaJbHUN MOIYIIb,



KM Mae po3MIMPEHHS «.exe» abo «.comy. Ilicisa nporo onepariiiHa cucteMa Moke 3aBaHTaKU-
TH Takuii (ailsl y mam'siTb 1 BUKOHATH HOTO.
Posrnsinemo ¢dopmar komangHoro psgka xomrnonyBanbHuka TLINK.EXE (mapamerpu B

KBaJIpaTHUX AYXKKaX € HEOOOB'I3KOBUMH):

tlink [knwoui] obj_files [, exe_file] [, map_file] [,Tib_file]
[, def_file] [, res_file]

[TapameTpn KOMaHIHOTO psZKA AJIs 3aITyCKY KOMIIOHYBaJlbHUKA:
K41 — HeoOOB'SI3KOBI MapaMeTpH, sIKi KEpyOTh pOOOTOK KOMITOHYBaibHUKA. Hampu-

KiIand:

/X | He cTBOproBaTH (hailn KapTH (map)
/m | creopuTH (aiin kapTh
/s | Bxmrounty 10 Qaitny kapTu indopmaiio mpo cerMenTH (agpeca, TOBKMHA B OaifTax,
KJIac, iM'st CSTMEHTY 1 T. 1I.)
/T | crBopuTH y daiini KapTH po3in 3 HOMEpaMK PAIKIB
/C | pospismsti Mani Ta Beuki 6YKBH B igeHTH(iKaTOpaX (Y TOMY YHCII 30BHIMIHIX)
/V | BrmrounTH BignaromkyBanbHy iHGOPMALIiI0 y BUKOHYBAHHMI (it
/3 | migTpumka 32-6iTHOro KOy y 16-GiTHHX mporpamax
/t | cTBopuTH (aitn Ty .COM (3a ymoBuannsm .EXE)
KoxHomy kiro4y moBUHEH TepeayBatu cumBoa "-" (medic) a6o "/" (caem). Perictp cum-

BOJIIB Ma€ 3HAYCHHS.
obj_files — 00oB's13k0BUIT TapaMeTp, MICTUTh CIIMCOK KOMIOHOBaHMX (ailyliB 3 po3IIu-
peansaM .OBJ. @aiinu noBuHHI OyTH po3aiieHi mponmyckamu abo 3HakoMm "+" (TUTrOC), HaNpu-

KIaz:

tlink /v prog + mdf + fdr
[Tpu HEoOXigHOCTI iMeHa (aiiIiB CyIPOBOIKYIOTh BKa3aHHIM IUIAXY 10 HUX.

exe_f1ile — HEOOOB'SI3KOBUI MapaMeTp 3 IMEHEM 3aBaHTAKYBAIBLHOTO MOAYJIS. SIKIo ma-
paMeTp He BKa3yeThCsl, TO IM'sl CHIBIAAA€ 3 IMEHEM IMEPIIOro 00'€KTHOTO MOJYJIS 1 Ma€ PO3IIH-
penHs «.EXEy.

map_file — nmpu HasgIBHOCTI MapamMeTpa KOMIOHYBAJIbLHUK CTBOPIOE CIICIIATBHUEA (ailr 3
KapTOIO 3aBaHTAKCHHs. B Hill mepepaxoBYIOThCS IMEHA, aJIpeCu 3aBaHTAXEHHS 1 PO3MIPH BCIX
CETrMEHTIB, SIK1 BXOJATH B IIpOrpamy.

1ib_f1ile — Bkazye Ha aiin 0i0miorexu (3 posmmpenHsm «.LIB»). Ile# ¢aiin cTBopro-
etsest yruniToro TLIB.EXE makera TASM (a6o LIB.EXE makera MASM). VTumita n03BoJisie
00'eTHYBaTH MIAMPOTPaMHU Y BUTJIAI 00'€KTHUX MOJYJIIB, SIKI YaCTO BUKOPUCTOBYIOTHCS, B OJIMH
daiin.

def_file — Bkasye Ha ¢aiin BuzHauens (.DEF). Lleii ¢daitn BukoprcroByeThest s 30epi-
TraHHs 3HAYHOI KUIBKOCTI KJTIOUIB 1 ITapaMeTpiB.

res_f1ile — Bkazye Ha daiti pecypciB Windows-noaarka (.RES).



PosrnsnyTtuii popmar KOMaHAHOTO psAKa BUKOPUCTOBYETHCS TAKOX IS 32-pO3PSIAHOTO
BapianTy kommnonyBaibHuka TLINK32.EXE. Ilpu HasiBHOCTI OaraTh0X mapamMeTpiB KOMaHIHOTO
psaka ix MoxHa odpopmuth y Burisii ¢ainy kougirypamii TLINK.CFG (TLINK32.CFG) i Bu-
KIIMKAaTH KOMIIOHYBaJIbHHUK KomaHoro t1ink tlink.cfg.

Cnucok xmrouiB nporpamu TLINK.EXE moxna oxgepkarn komangoro TLINK 6e3 mapa-
METpIB.

V GiibIIOCTI BUMAAKIB TOCTaTHLO KoMauau t1ink progabo tlink /v prog

B pe3ynbrari ABOX eTamiB onepxyeMo BukoHyBaHui monynb Ty PROG.EXE. Ha sxainb,
BIJICYTHICTh CMHTAaKCHYHUX MOMMJIOK HE O3Hayae, 110 MporpaMa Oyje MpalioBaTH MPaBUILHO.

Tomy 000B'SI3KOBUM €TalioM PO3pPOOKH MPOTPaMH € 11 BiAJIaroKeHHS.

4. 3anyck i BignarogXXeHHs nporpamMmu
Ha erami BijuiaromkeHHs epeBipsieThCs MPABUIIBHICTD (YHKIIOHYBaHHS POTPaMHu Y BiJl-

MOBIAHOCTI 13 33JaHUM AJITOPUTMOM. 3aBEepIIAILHUM €TallOM € TeCTYBaHHS IIPOTpaMu Ha TIPABH-
JBHICTh POOOTH MPH Pi3HOMAHITHUX (Y TOMY YHCI TPAHUYHHMX 1 HEKOPEKTHUX) BXITHUX JaHUX.
Jlis 1pOro CKIIaaroThCs CIeliajdbHI TECTU. 3a pe3ysibTaTaMu TECTyBaHHS BHOCATHCS BUIIPAB-
JICHHS B TEKCT MIPOrpamMu Ha aceMOJIepi 1 ONMcaHi eTany MOBTOPIOIOTHCS.

Jns Bignaromkenast DOS-nporpaM Ha acembiepi MOKHa BUKOPHCTOBYBATH 16-po3psiaHuit
BimaroKyBaibHUK Turbo Debugger (TD), po3po6isiennii ¢pipmoro Borland. Ie Haii0inbm Baama
nporpaMa Juisi aceMOJIEpHUX MPOrpaM pealbHOro peXuMy. MoKHa BUKOPUCTOBYBATH 1 1HIII
BijutarokyBanbHukn, Hanpukiaa CodeView (CV.EXE) i3 makery MASM. OxnuMm i3 Haiikpa-
IIMX BiJJIaro/KyBaJdbHUKIB BBakaeThcs nporpama SoftICE. 3naunoi momynspHocTi HaOyB Ta-
KOX BijyiaropkyBanbHEK OllyDbg.

BignaromkyBansauk TD sBisie co00r0 BIKOHHE CEpEOBUIIE BiIaroKEHHS IPOrpaM Ha
piBHI acemOnepHOro TeKCTy. BiH 103BOMIsIE BUpilIyBaTH ABi FOJIOBHI 3ajaui:

* BU3HAYUTH MICIIE JIOTTYHOI IIOMHUIKH;

* BU3HAUUTU IPUYUHY JOTTYHOT TOMUIIKH.

MosknuBocti nporpamu TD:

* TpaCyBaHHS NPOTpaMH B MPSMOMY HampsMi, TOOTO IOCIIOBHE BHUKOHAHHS NPOrpamH,
IIPH IKOMY 32 OJIUH KPOK BUKOHYETHCS OJJHA MAITUHHA 1HCTPYKIIiS;

* TpaCyBaHHS MPOTPaMU B 3BOPOTHOMY HampsiMi, TOOTO BUKOHAHHS MPOTPaMU IO OJHIN
KOMaH/I1 32 OJTMH KPOK, aji¢ B 3BOPOTHOMY HampsiMi;

* IIeperisAy 1 3MiHa CTaHy anapaTHUX PecypciB Mpolecopa Mij] yac TpacyBaHHS.

Taxi aii JO3BOJNSIOTH BU3HAYUTH MICIE Ta JHKEPENIO MOMUIOK y mporpami. Ciiij BiA3HAUU-
™, 110 TD He 103B0JIsSl€ BHOCUTH BUIIPABJICHHS B MOYATKOBUW TEKCT mporpamu. [IpaBaa moxxHa

BHECTH BUIIPABJICHHS MPSAMO B MAIIMHHUMN KOJ IPOrpaMu, ajie Ha MPaKTULl TaKUH MiX1Jl HE BU-



KOPUCTOBYIOTh. BHITpaBlieHHSI BHOCSATh B TEKCT MPOTpaMu Ha aceMOiiepi 1 3aHOBO CTBOPIOKOTH
3aBaHTAXyBAJIbHUH MOYIIb.

Jlnist cipoIeHHs oJiepKaHHS 3aBaHTAXXYBAIBHOTO MOAYJIA 13 aCeMOJIEPHOTO TEKCTY MOYKHA
BUKOPHUCTOBYBaTH makeTHi ¢ainu (tuny *.BAT). Jlnsg mosnermeHHs mpolecy Biiaro KeHHS
nporpam (MOXKJIMBICTh MPAIOBATH 3 TEKCTOM IPOTPaMH) TPAHCIIAIIIO CITiJl TPOBOJUTH 13 KITHO-
YaMH, SIKi BKJIFOYAIOTh BiJIIaro/KyBasIbHY iH(OpMaIIito 0 00'€KTHOTO Ta BUKOHYBAHOTO (aiiiB,

HaIpUKIA[;

tasm /zi prog
tlink /v prog
Le o3nauae, o 10 00'€KTHOTO Ta 3aBaHTAXKYBAJILHOTO MOJYJIIB BKIIIOYAETHCS 1H(pOpMAILis

PO iMEHA 3MIHHUX, sIKI BAKOPUCTOBYIOTHCS B MPOTrpaMi (CUMBOJIIYHI iMeHa) 1 K1 OyAyTh TOCTY-
MTHAMH B MPOIIEC] BiIJIarOHKCHHSI.
3aryck Bi1aroKyBalbHUKA 31HCHIOETHCS. KOMaH/I0I0:

td exe_file,
ne exe_f1ile — BUKOHYBaHHI MOAYJIb POTPAMH.



