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Beeoenue

[Ipennaraemass paboTa MOXET paccMaTpuBaThCsi Kak —1ocobue-
COPaBOYHUK I  CTYJEHTOB  OCBauMBAIOUIMX  OCHOBBI  CHUCTEMHOIO
MIPOrpaMMUPOBaAHHUS JJIs1 32-pa3psIHBIX MTPOLECCOPOB.

[Tocobue cocrouT u3 yeThipex wyacted. [lepBas W3 HUX MOCBAIIEHA
O0COOCHHOCTSIM TPOrPaMMHUPOBAHUSA Ha SI3bIKE acceMOiepa i 32-pa3psaHbI3
MHUKpPOIIPOLECCOpPOB. J[aHO KpaTKOE OINUCAHUE AOMOJHUTEIbHBIX KOMaHI 32-
Pa3psAIHBIX MUKPOIIPOLIECCOPOB, JTOMOJIHUTEIBHBIE BO3MOXKHOCTH, CBSI3AHHBIE C
MCIIOJIB30BaHUEM 32-pa3psiIHBIX OMEPAHJIOB, a TAKXKE ¢ padOTON B 3aIIUIIEHHOM
pexuMme.

Bo BTOpol wYacTm mNpUBEOEHBI BO3MOXXHOCTM MCIOJIB30BAHUS 32-
pa3psIHON agpecalii B pealbHOM PEXHUME, a TaKKe IPUMEPHI UCIOJIb30BAHMS
JMHEWHOU 32-pa3psaaHoil apecalui B peaJbHOM PEKUME.

Tpetbst yacTh MOCOOMS MOCBSIIEHA ONPEACICHUIO MTAPAMETPOB CUCTEMBI
13 IpOrpaMMBbI IOJIb30BATEIA.

B uerBepToOii YacTH U3NI0KEH OCHOBHBIE CBEACHUS MO OTJIAAKE MPOrpaMm
c moMoImipio TypOo nebarrepa ¢upmer Borland, a Ttaxke HekoTopbIie
BO3MO>XHOCTH HCHOJIb30BAHUS aNMapaTHbIX CPEACTB MpoIeccopa sl OTIAIKH

porpamm.



1 Ocobernnocmu pabomul ¢ 32-pa3psoubimu npoyeccopamu

1.1 Ocobennocmu 32-paspsonvix npoyeccopos

C mosiBiieHueM 32-paspsaHbIX mporeccopoB koproparuu Intel (80386,
1486, Pentium) 3HAYMTENBHO  paACHIMPWICS  CICKTP  BO3MOXKHOCTEH
nporpaMMucToB. OQUIMAIBHO 3TH MPOIECCOPHl MOTYT paboTaTh B Tpex
peXrMax: pealbHOM, 3allUIEHHOM W BHUpTyajbHOro mpoieccopa 8086 (kak
OyJeT moka3zaHo HUXKeE, 3TO aJIEKO HE BCE BO3ZMOXHBIE PEKUMBI pa0boThI) [8].

Kaxnas  crmemyromass  Moaelb  MHUKpPOIIpoIlecCOpa  OKa3bIBAETCS
3HAUYUTEJILHO COBEpIIEHHEe mpeapiayiiei. Tak, HaunmHas ¢ npoueccopa 1486,
apu(pMETUYECKUM COMPOIECCOpP, paHEEe BBICTYNABIIMKA B BHUAE OTACIHHOU
MUKPOCXEMBI, PEATM3YETCSI HA OJJHOM KPUCTAILIE C HEHTPAIBHBIM ITPOLIECCOPOM;
YIIYUIIAalOTCS XapaKTePUCTUKU BCTPOCHHOM KAUI-MAMSTH; OBICTPO pacTeT
CKOpOCTh paboThl mporeccopa. OgHAKO BCE 3TU yCOBEPIICHCTBOBAHUS MaJlo
OTPaXKAIOTCA HA MPUHLHUINAX M METOAMKE mnporpamMmmupoBanus. [IpuBoaumbie
3IeCh MporpaMMbl OYyJIyT OJMHAKOBO XOpOIIo paboTaTh Ha Jo0OoM 32-
paspsIHOM mpolieccope. B nanbHeiiem noa TepMuHOM "miporieccop” Mbl Oyaem
MOHUMATh JIIOOYI0 MOAU(UKAIUI0 32-pa3psaHbIX MPOIECCOPOB KOPHOPALIUU
Intel — or 80386 mo Pentium, a Tax)ke MHOTOUYHCIICHHBIC Pa3pabOTKH APYTrUX
(bUpM, COBMECTHMBIE ¢ UCXOIHBIMU TIporieccopamu Intel.

ITporieccop coaepkut 0kojio 40 mporpaMMHO aIpeCyEeMBbIX PETUCTPOB (HE
CUMTasi PEruCTPOB COIpOIECCOpa), W3 KOTOPBIX IIECTh SBIAIOTCA 16-
pa3psAIHBIMH, a OOJbIas YacTh OCTAIBHBIX — 32-pa3psAHBIMA. Peructpbl
NPUHATO OOBEIUHATHL B TPYIIBL: PETUCTPHl JAHHBIX, PETHCTPbI-yKa3aTelu,
CErMEHTHBIE PETUCTPBI, YIPABISIOMIME PETUCTPbl, PETUCTPHI CHUCTEMHBIX
aJpecoB, OTJAJOYHbIC PETUCTPhl U PETUCTPhl TecTUpoBaHUs. Kpome Toro, B
OTIICTLHYIO TPYIITY BBIICISIOT CUETYMK KOMaHA U peructp diaros. Ha pucynke
1.1 moka3zaHbl PEruCTphI, Yallle IPYTUX HCIOJIb3yeMbl€ B MPHUKIAIHBIX TPO-
rpamMmax.

Peructpsl o0miero HazHayeHUs M PETUCTPhI-yKa3aTeIW OTIMYAIOTCS OT

aHAJIOTUYHBIX PErucTpoB mpoueccopa 8086 Tem, 4TO OHU ABISIOTCS 32-



pa3psAIHBIMH.

Jnst coxpaHeHUs: COBMECTUMOCTH C PaHHUMHM MOJIEJIIMU IIPOILIECCOPOB

AOITyCKaCTCA o6pameHI/Ie K MJIaJIMM II0JIOBUHAM BCEX PETHUCTPOB, KOTOPLIC

HUMCIOT TC XKC€ MHCMOHHYCCKHC 0603Ha‘{€HI/ISI, 4dTO W B MHUKPOIIPpOLCCCOpPC

8086/88 (4X, BX, CX, DX, SlI, DI, BP u SP). EcrecTtBeHHO, cOoXpaHeHa

BO3MOXXHOCTh paboTel ¢ muaamumu (AL, BL, CL u DL) u crapmumu (AH, BH,

CH u DH) nonoBunkamu peructpoB MII 8086/88. Oqnako crapiine moJIOBUHbI

32-pa3psAHBIX PETUCTPOB MPOIECCOpPa HE UMEIOT MHEMOHHYECKHX 0003HAUCHHIA

N HCIIOCPCACTBCHHO HCIOCTYIIHBI. I[J]H TOrIO, YTOOBI [Ipo4YUuTaThb, HAIIpUMCECP, CO-

JIepKuMoe cTapiieil mosioBuHbl peructpa EAX (6uter 31...16) npuaercs

CABHHYTH Bce coaepxkumoe EAX Ha 16 pa3psnos

MIPOYUTATh 3aTEM COJIEPKUMOE perucrpa AX.

PEMACTRB AEHHBEY

Bl

EBX

ECX

EDX

il

6 15

BIIpaBo (B peructp AX) u

AH

AR

AL

BH

B

BL

CH

Cx

CL

DH

D

DL

P ermcTpbl-ykas aTenm

ESI

EDI

EBP

ESP

Sl

Dl

BP

5P

ARy NATOR

BEa30BbIFd perucTp

CHETHME

PEMCTY 4aHHEI

MHABKE UCTOMHWES
MHAEKE MEUEMHKMKS
¥YKazaTEND B3kl

YKA3ATEND CTEKS

Pucynox 1.1 — Peructpsl o611ero HazHaueHuUs

Bce peructpel oOliero HazHayeHUs M yKazaTeld MPOrpPaMMHCT MOXKET

HCIIOJIB30BATHL IO CBOCMY YCMOTPCHHIO I BPECMCHHOI'O XPAaHCHUA aAPCCOB U

JAHHBIX pa3MepoM OT OaiiTa 10 ABOWHOTrO ciioBa. Tak, Hampumep, BO3MOXKHO

HCIIOJB30BaHUC CIICAYIOIINUX KOMAaHI:

mov EAX,OFFFFFFFFh ;

PaBora c mOBOMHEM cioBoM (32 6uTa)

mov BX,0FFFFFFFFh ; Pa6ora co cinoeoM (16 6mur)



mov CL,OFFh ; PaBora c 6GamnrToMm (8 6ur)

PerncTpbl AaHHbIX
15 0

cs PerucTp cemeHTa KomaHg,

Ds Pernctp cermeHTa AaHHbIX

ES Pernctp AONONHWTENBHOIO CerMeHTa JaHHbIX

GS PerucTp AononHWTENbHOIo CeMIeHTa JaHHbIX

ss

| PerucTp AononHWTENbHOIo CeMIeHTa JaHHbIX
| PerucTp cemieHTa cTeka

FS|

YkazaTens KoMaHa,
3 16 158 i}

EIP | | P | AKcymynaTop

Pucynok 1.2 — CerMeHTHBIE pETUCTPBI U YKA3aTENb KOMaHT

Bce cerMeHTHBIE pErucTpbl, Kak U B mpoueccope 8086, spisrorcsa 16-
paspsanHbMU. B ux coctaB BKJIOYEHO eme JiBa peructpa — FS u GS, kotopsie
MOTYT  UCIOJB30BaTbCAd JJISI  XpaHEHUS CETMEHTHBIX  aJIpecoB  JABYX
JOTIOJTHUTENBHBIX CErMEHTOB JaHHBIX. TakuM 00pa3om, rpu paboTe B peabHOM
peXKUME M3 MPOrpaMMbl MOKHO 00ECTICYUTH JAOCTYIl OJHOBPEMEHHO K YETHIPEM
CErMEHTaM JIaHHBIX, a HE K IBYM, Kak Ipu ucnoib3oBannu MII 8086.

Peructp ykasarens KOMaHj Take sIBIseTCS 32-pa3psaHbiM U OOBIYHO
Opy ONKMCaHUM Tpoueccopa ero HaspBatoT EIP. Mnaamme mectHagnaTh
Pa3psIoB 3TOT0 PETrUCTpa COOTBETCTBYIOT peructpy |P mpoueccopa 8086.

Peructp ¢naroB mnporeccopoB, HaumHas c 486 MNPUHATO HA3BIBATH
EFLAGS. JlonomautensHo k mectu ¢uaram coctosaus (CF, PF, AF, ZF, SF u
OF) u tpem ¢aaram ynpasiaenus cocrossHueM mporeccopa (TF, IF u DF),
Ha3HAYEHUE KOTOPHIX ObUIO OMHMCAHO B MPEABIIAYIINX MOCOOUSIX, OH BKJIIOYACT

Tpu HOBBIX (tara NT, RF u VM u asyx6aiitoBoe nmone |IOPL (pucynoxk 1.3).

3 17161514 131211108876 543 21 0

v R|g|N olo|i|t|slz|elalo|P|1]|c
o|ojojo/ofojoajo|olofolojojol ¥ Rfo|NlwrL |2 EIF[RIEICECR|1|E

Pucynox 1.3 — Peructp dpnaros EFLAGS



Hoseie daarm NT, RF u VM, a taxxke mone IOPL wucnonws3yrorcs
MIPOIIECCOPOM TOJIBKO B 3AITUIIICHHOM PEXHUME.

JIByxpaspsiaHoe mmoJie mpuBmierunii Boma-sbiBoga |OPL  (Input/Output
Privilege Level) yka3piBaeT Ha MakCHMajbHOE 3HAYCHHE YPOBHS TEKYILETO
npuoputeta (ot 0 70 3), MpU KOTOPOM KOMAaH/bl BBOJIa-BHIBOJIA BBHITIOTHSIOTCS
0e3 reHepanuy UCKIFOYCHHIA.

®nar BinoxenHor 3amaun NT (Nested Task) mokaseiBaer, sBisiercs Jm
TEKyIIas 3ajada BIIO)KCHHOH B BBITIOJIHEHUE APYroi 3amaunm. B sToM cimydae
NT=1. ®dnar ycraHaBIMBaeTCs aBTOMATHUYECKH TMPU TNEPEKIIOYCHUHU 3ajad.
3nauenue NT mpoBepsieTcss KOMaHAOM iret st onpeeneHns crocoda BO3Bpara
B BBI3BABIIYIO 33/1a4y.

VYupapmstomuii - ¢gurar  pecrapra RF  (Restart Flag) wucmons3yercs
COBMECTHO C OTIaq04HbIMU peructpamu. Eciu RF=1, To ommOku, Bo3HUKIIINE
BO BPEMs OTJIAJIKH MPU UCIOJHEHUN KOMAaH/Ibl, UTHOPUPYIOTCS IO BBITIOJIHEHUS
CHEYIOIIEH KOMaH/IbI.

VYnpasnstomuidi  ¢uar  BupTyansHoro pexuma VM (Virtual Mode)
UCIIOJIB3YETCsl JIJISl TIEPEeBOJIa MPOIECCOpa U3 3AlUIIEHHOTO PEeKUMa B PEXHUM
BUpTYyaJabHOrO mpoieccopa 8086. B atom ciydyae mpoiieccop QyHKIIMOHUPYET
kak ObicTponericTBytomuii MIT 8086, HO peamu3yeT MeXaHU3MbBI 3aIUTHI
MaMsTH, CTPAHUYHON aJApecaliid U P IPYTUX BO3MOKHOCTEH.

[Ipu paboTe ¢ mporeccopoM MPOTPAMMUCT MMEET JOCTYN K YEThIpeM
ynpasisitorium peructpam CRO...CR3, B KoTopbIx conepkuTcs uHOpMaIus o
COCTOSSHUA KOMIIBIOTEpa. DTH PETHCTPHl JOCTYITHBI TOJBKO B 3alTUIIICHHOM
pexuMe Ui TIporpamMM, HMEIoNMX ypoBeHb mnpuBmieruii 0. Hac Oyger
uHTepecoBath Julib peructp CRO (pucynox 1.4), mpencrasisitomuid coOoit
CJIIOBO COCTOSIHHUSI CHCTEMBI. boyiee MoApOOHO ATOT YHPABISIFOIIUN PETUCTP
OyZIeT pacCMOTpPEH B CIICYIOIICH TIaBe.

Jlnst  ympaBlieHHsT PEKHMOM pabOTHl Tporeccopa W yKa3aHUsS €ro

COCTOSIHUS UCTIONB3YIOTCS ClieAyrolniue mectb 0utoB peructpa CRO:



31 543210

=
mo

o]

Pucynok 1.4 — Ynpasmnsrommii peructp CRO

bur crpannunoro npeodpaszoBanusi PG (Paging Enable). Eciu stoT Our
YCTaHOBJICH, TO CTPAaHUYHOE MPEeoOpa3OBaHUE PA3pEUICHO; eciau COpOIIeH, TO
3aIpereHo.

bur Tuma componeccopa ET (Extension Type) B MII 80286 u 80386
YKa3bIBaJl Ha TUI MOJKIIOYEHHOTO corporieccopa. Ecnu ET = 1, o 80387, ecnu
ET =0, 1o 80287. B Gosiee HOBBIX mporieccopax OuT E7 Bcerja yCTaHOBJIEH.

butr mepexmrouenuss 3amaunm 1S (Task  Switched). D3rtor Our
AaBTOMATUYECKH YCTAaHABIMBACTCA MPOIECCOPOM MPHU KaXKIAOM TMEPEKITIOUYCHUH
3agaun. buT MokeT OBITh OYMINEH KOMaHaoW CItS, KoTOopyro MOXKHO
MCIIOJIb30BATHCS TOJIBKO HA HYJIEBOM YPOBHE MTPUBUIICTHIA.

but smynsiuu conporeccopa EM (Emulate). Ecau EM = 1, To 06paboTka
KOMaH/l COIIpOLeccopa MPOU3BOAUTCS HporpaMMmHo. [Ipu BBINOJHEHUM 3THUX
KOMaHJ WIH KOMaHIbl Wait TreHepupyeTrcs HCKIIOYCHUE OTCYTCTBHUS
corpoleccopa.

but npucytctBus apudmerndeckoro comporeccopa MP (Math Present).
OnepannoHHass cucrema ycra"HaBiauBaer MP = 1, ecim  compoueccop
HPUCYTCTBYET. DTOT OMT yIpaBisieT paboTON KOMaH bl Walt, NCTIOIB3yeMOi Jist
CUHXPOHHU3AINUU PAOOTHI IPOTPaMMBI U COTIPOIIECCOPA.

but paspemenus 3amutsl PE (Protection Enable). ITpu PE = 1 nporeccop
paboraer B 3amuiieHHOM pexume; npu PE = 0 B peanbHoM. PE MoXeT ObITh
ycraHoBiieH mipu 3arpyske perucrtpa CRO xomangamu Imsw wium mov CRO, a
cOpoIeH Tonpko komangor mov CRO.

Peructp CR1 3apesepBupoBan ¢pupmoii Intel ais nocnenyromux mMoaenei
npoueccopoB. Peructpet CR2 u CR3 ciyxar s mOANEp>KKH CTPaHUYHOTO

npeoOpa3oBaHus ajpeca. DT JBa PETHCTpa HUCHONB3yrOTcs Bmecte. CR2



COZICPYKHT TOJIHBIHA JIMHEHHBIN aJpec, BhI3BABIINN HCKIIOYUTEIBHYIO CUTYAIUIO
Ha mocneaHe crpanune, a CR3 — aapec, ykaspBaromuii 06a3y Katajora
CTPaHMIIBI.

Peructpbl CHUCTEMHBIX aApecoB (CM. PHCYHOK 1.5) HCHOJB3YIOTCS B
3alMIIEHHOM peXuMe paboThl mporieccopa. OHHM  3aJaf0T  PACHOJIOKCHHE
CHCTEMHBIX TaOJIMII, CIYXKAIIUX JUIS OpPraHU3allik CErMEHTHON ajpecaliu B
3alUIIEHHOM PEXHUME.

47 1615 0
PemcTp Tabnuubl rno6anbHbix

GDTR | TNWHeAHeIA Gaz0BeId anpec | Miraur AECKPUNTOPOB

47 1615

1]
— = PervcTp Tabnuybl
IDTR | TNuHelHEIR Baz0BRIA agpec | Nuraut

ABCKPUNTOPOE NpepbiBaHNiA

15

0
Peructp Tabnuubl nokanbHbIX
LDTR | CenexTop ASCKPUNTOPOR

18 0

TR | CenekTop | Pernctp cocToAHUA 3adaqn

PucyHok 1.5 — Peructpsl CHCTEMHBIX a/IpECOB

B coctaB npoiieccopa BXOJAT YETHIPE PETUCTPA CUCTEMHBIX a/IpECOB:

GDTR (Global Descriptor Table Register) — peructp TaOIUIBI
IJI00aIbHBIX JECKPUIITOPOB [Jisi XpaHEHUs JMHEWHOro 0a30BOro aapeca H
IPaHUIBI TAOJIUIIBI TJI00ATBHBIX JIECKPUIITOPOB.

IDTR (Interrupt Descriptor Table Register) — peructp TaGmHIIBI
JECKPUIITOPOB TpPEPBIBAaHUI JI1 XpaHEHWs JMHEHHOro 0a30BOro ajapeca M
IpaHUIIbl TaOJIUIBI IECKPUNITOPOB MPEPHIBAHUM.

LDTR (Local Descriptor Table Register) — peructp TaOaHIIBI JOKAIBHBIX
JNECKpPUIITOPOB JJIi XpaHEHUsl CeJeKTopa CerMeHTa TaOJIMLbl JIOKAJIbHBIX
JECKPHUIITOPOB.

TR (Task Register) — peructp cocTOsHUS 3amaydl Ui XPAHCHHUS
CEJICKTOpA CErMEHTa COCTOSHUS 3a/1a4u.

OTnagoyHble PETUCTPBI U PETUCTPHI TECTUPOBAHUS OYAYT PACCMOTPEHBI B
riase 4.

PaccmoTpuMm mpuMep HpoCTOM  mporpaMmbl  JJisi  32-pa3psIHOTO

10



poreccopa.
Ilpumep 1.1. Ilpoepamma cnoswcenus 32-paspsoHvlx Onepanoos

.386
Assume CS:code, DS:data, SS:stk

; [IpocTass mporpaMMa CJIOXKeHMsT 32-paSpsiOHEIX YMCel

data segment para public "data" ; CerMeHT &IaHHEIX

sum dd 0 ; IlepeMeHHass O CYMMSI
data ends

stk segment para stack "stack" ; CerMeHT cTeka
db 256 dup (?) ; Bybep mmss creka
stk ends

code segment para public "code" usel6 ; CermeHT KOZa

begin:
mov ax,data ; Appec cerMeHTa JHOaHHHX B perucTp AX
mov ds,ax ; Bammces AX B DS
; OcHoBHOM (parMeHT NpoIrpaMMsl
mov eax,12345678h ; IllepBrmi 32-paBSpsOHEN OIEPaHA
add eax,87654321h ; Bropon 32-paspamHEl ONepaHn
mov dword ptr sum,eax ; Bammce pesynbTaTa B Ssum
; BaBeplleHMe NpPOIPaMMEI
mov ax,4C00h ; $yHKUMS BaBepUIEHMS IPOIPaMMBI
int 21h ; ®ymxumsz Dos
code ends
END begin

[TockonbKy B TaHHOM MpumMepe o0padbaThiBatOTCs 32-pa3psaHble YHCIIa, B
TEKCT MPOrpamMMbl HEOOXOJIUMO BKJIIOYUTH JUPEKTUBY .386, paspeniarolryro
MCMOJIb30BaHME KOMaHJ 32-pa3psaHbix mporeccopoB. Kpome Toro, npu
KOMIIOHOBKE IIpOrpaMMBI C MOMOIIBIO IporpamMMbl tlink.exe cruexnyer
yKa3aTh KoY /3 11 paspeiieHus 32-pa3psiiHbIX onepaiui.

Ecnn paccMOTpeTh JIMCTUHT 3TOM NMPOTPAMMBI, MOXHO YBUIETH KaK KO-
Manspl MIT 8086 niist paboThl ¢ 16-pa3psaHbIMU ONEepaHiaMU, TaK U KOMaH/IbI
MII 386 mis paboTel ¢ 32-pa3psaHbpIMH onepaHaamu. [ oOierdyeHus: TekcTa

N3 IIPOTOKOJIA TPAHCIIAIWH YIAJICHBI CTPOYHBIC KOMMCHTApHUH.

1 .386
2 Assume CS:code, DS:data, SS:stk

w
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4 ; [IpocTast mporpaMMa CJIOXeHMsT 32-paSpsiOHEIX YMCel
5 00000000 data segment para public "data"

6 00000000 00000000 sum dd 0

7 00000004 data ends

8

9 00000000 stk segment para stack "stack"
10 00000000 0100*(??) db 256 dup (?)
11 00000100 stk ends

12

13 0000 code segment para public "code" uselé6
14 0000 begin:

15 0000 B8 0000s mov ax,data

16 0003 8E D8 mov ds,ax

17 ; OcCHOBHOM dparMeHT NpPOIPaMMEI

18 0005 66| B8 12345678 mov eax,12345678h
19 000B 66| 05 87654321 add eax,87654321h
20 0011 66| 67| A3 00000000r mov dword ptr sum,eax

21 ; 3aBepleHMe NpoOIrpPaMMsl

22 0018 B8 4C00 mov ax,4C00h
23 001B CD 21 int 21h

24 001D code ends

25 END begin

B ctpokax 15 u 16 nuctuHra ucnonb3yercs KOMaH/ia 3aCbUIKA OlepaHaa
B akkymyssarop (B8h). Omnako B crpoke 18 Hammuume mepen KOAOM 3TOU
KOMaH/Ibl TpeduKca 3aMeHbl pa3mepa omepanaa (kox 66h) ompenenser, yTo
JUIMHA omepaHia paBHa 32 OuTa, W, CIEIOBATEIbHO, HCIOIB3YETCS PETUCTP
EAX. Tlpedukc 3amMeHbl pa3mepa olepaHia BKIIOYAeTCs] B OOBEKTHBIA MOAYJIb
TPAHCISATOPOM aBTOMAaTHUYECKU, €CJIM B MPOrpaMMe yKa3aHO MHEMOHHYECKOE
o0o3HaueHue 32-pa3psgHOro perucTpa, Harnpumep, EAX.

[Ipu oTnamke 3TOM MpOrpaMMbl UCIIONB3yeTcsl oTiaaquuK Gpupmbel Borland
(Typ60o nebarrep), UCMOJIB30BAHUE KOTOPOTO ISl OTJIAJKKH TTPOTrpaMM MOAPOOHO
ONUCHIBAETCA B I1aBe 4.

JInst MHAMKAIUA COAEPKUMOTO 32-pa3psiIHBIX PETUCTPOB TpeOyeTcs
MPOBECTH AOIMOJTHUTENIbHYI0 HACTPOMKY OTJIaJuuKa. 3aMyCTUB OTIAA4YMK, HAJO
BbIOpaTh Ocnosnoe menio—View—Registers. IIpu 3ToM OTKpOETCs OKHO
WHIUKAIUKA COJIEP>KMMOT0 PETHCTPOB IMpolieccopa. 3aTeM HEOOXOAMMO BbI3BaTh

JIOKaJIbHOE MEHIO 3TOTO OKHa, HaskaB ALT-F10, BIOpaTh B OTKpHIBIIEMCS MEHIO
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nyHKT Registers 32 bit u maxxats Enter. [Tocie aToro crosisiiee Mo yMoJI4aHUIO
B 3ToM nyHKTe NO cmeHuTrcs Ha Y€S. DTO oOecneduT BBIBOJ Ha HKpaH
COJIEP)KUMOTO TONHBIX 32-paspsanbix peructpoB EAX...ESP B3zamen 16-
paspsaabix peructpoB AX...SP. OkHO OTIaguMKa C HCXOIHBIM COCTOSTHHUEM

IPOrpaMMbl U IEPEMEHHBIX MTOKA3aHO HA PUCYHKE 1.6.

—
TEKCTOEOE OKHO MOAYNA NPOrPaMMb I OKHD NPOCKMOTPA COARMKUMOTD
i PETMCTROB NPOUECCOpa

E File Edit Uiew Run EBreakp
Module: examp32 File: examp32. asmab
.386
Assume CS:code, DS:data, $8:stk [1]=Regs=i=]:]
leax ©O0DO0OH

: MpocTas nporpaMHa cNOXEHMA 32-paspAgmel HMcen

data segment para public "data” ; CerueHT gaHHbix

sum del 0] ; NepeHeHHaa ANA CYHMbI
data ends

stk segment para stack “stack” ; CeruenT cTeka
; Eysep gna cTeka

code segment para public "code” uselé : CerHeHT kKopa
begin:
mow ax,data i HApeC COrHMeHTa QaHHLX B PerHC
mou ds,ax ; Januce AX B DS
; OCHOBHOA $PArHEHT NPOrpaHHel
mew eax, 123456T8h ; Nepobd 32-paszpAagHoid one
Inspecting sum=3

Watches: EE015 ;80008
| duword 8 (Bh)

F1=Help F2=Bkpt F3=Mod F4=Here FS5-Zoom FE=Next F7=Trace F2-Step FS-Mwnu

MHAOMKATOR TEKyLWera coCcToAHMA
BbINOMNHEHMA NPOTPEMMb | (JKHO NPOCMOTPE NEepEMEHHOR sUm

Pucynok 1.6 — OkHO OTIaauMKa ¢ UCXOAHBIM COCTOSTHUEM ITPOTPAMMBI U

MIEPEMEHHBIX

JInst  WUTFOCTpanMK - BBIIIOJIHEHMST  32-pa3psAHOTO  CIIOXKEHUS  HAJlo
BBINIOJIHUTh TPOrpaMMy JI0 KOMAaHIbl TMEPEeCchUIKH coaepxumoro EAX B
NEPEMEHHYI0 SUM BKIIIOUUTENBHO (cTpoka mporpammel 20). i 3Toro cieayer
5 pa3 HaxaTh KjaBuuly F7, KoTopas BbI3bIBA€T MOKOMAaHIHOE BBIIIOJIHEHUE
porpaMmsl. Pe3ynbTaT Takoro BBINIOJIHEHUS MTOKA3aH HAa pUcyHke 1.7.

Ha pucynke 1.6 BHUIHO, 4YTO COAEPXKUMOE AaKKymyliTOpa B OKHE
POCMOTpa PETUCTPOB MPOILIECCOpPa U COJNEPKUMOE NEPEMEHHOM SUM B OKHE
MpPOCMOTpE TMepeMeHHbIX HyJeBble. Ha pucynke 1.7 coxepxumoe u
aKKyMyJISITOpa M YKa3aHHOM TepeMeHHON yxe paBHO 99999999h  (wm
2576980377 necSITUYHBIX), YTO SIBJIICTCS PE3ybTaTOM CiioxkeHus 12345678h u
87654321h.

Kpome 3HaueHus paccMaTpuBaeMol IMEPEMEHHONM B OKHE MPOCMOTpa
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IEpPEeMEHHBIX yKa3aH eie Tul nepemenHoi (dword) u ee aapec (6015:0000).

pEM4CTROE NPOLECCOPE

] o~
TerkcTOBOE OKHO MOAYNA NPOrpaMmel CIKHO NPpOCMOTRE COOE@HMMaro j
T

ax, data
ds, ax i 3anvce AX B DS
; OCHOBHOW #parHedT nporpaus
moL eax,12345678h  ; Mepesil 32-paspagHeii one|
add eax,87654321h : Bropod 3Z2-paspagHbid one|
moy dword pitr sum,eax ; 3anvce pesunbTaTa B S
i JaeepueHHe NporpaHMsl
mou ax 4COBh ; PYHKUMA 2BBEPUEHHA NPOrPaHMsl
int 21h ; $ynkuma Dos
code ends
END begin

ip 0018

Inspecting sum—4
latct 260150000
duword 2576980377 (99999399h)

Fi1-Help F2-Bkpt F3-Mod F4-Here FS5-Zoom FE-MWext FT-Trace FS'StSB’ES""‘}1@'HCnu

—
WMHOMKATOR TEKYW ErD COCTOAHMA OKHO NPOCKMOTPA NEPEMEHHOA Sum
BLINDAHEHMA NPOTpaMME C HOBLIM BbIMMCNEHHEIM 3HAYEHME M

Pucynok 1.7 — OKHO OT/IaAuMKa C PE3YIBTATOM BBIIIOIHEHUS 32-pa3psgHOTO

CJIOKCHUA

B paccMOTpeHHOM TIpUMEpe HCIOJB3YIOTCS YK€ M3BECTHBIC HaM
koMaHabl. OJHAKO B CHCTEMY KOMaH]| COBPEMEHHBIX IPOIIECCOPOB BKIIOUYCH
PST HOBBIX KOMaHJI, BBITIOJHEHUE KOTOPBIX HE IMOICPIKUBACTCS MPOIIECCOPOM
8086. HekoTopble U3 3TUX KOMaHJ BIIEPBBIE MOSIBUWINCH B mpoieccope 80386,
apyrue — B mporieccopax 1486 wim Pentium. Huke mpuBeOeH CHHCOK 3THX
KOMaH/I.

Komanowr obuweco naznauenus

bound — mpoBepka HHAEKCa MaCCHBA OTHOCUTEIBHO TPAHMI] MAaCCHBA.

bsf/bsr — komaH1bI CKaHUPOBAHMSI OUTOB.

bt/btc/btr/bts — koMaHAB! BBIMOIHEHHS OUTOBBIX OICPAIIUii.

bswap — n3meHeHnue nopsiaka 0aliTOB ONEpPaH/Ia.

cdg — nmpeoOpa3oBaHue ABOMHOTO CIIOBA B YETBEPHOE.

cmpsd — cpaBHEHHE CTPOK 110 IBOMHBIM CIIOBAM.

cmpxchg — cpaBHeHHE 1 OOMEH OTEpaHIOB.

cmpxchg8b — cpaBuenue 1 0OMeH §-OUTOBBIX OIIEPAH/IOB.

cpuid — naeHTH(UKAIUS poIieccopa
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cwde — mpeoOpa3oBaHue CJIOBA B JBOWHOE CIIOBO C PACIIMPCHHUEM.

enter — co3gaHue Kaapa cTeKa I apaMeTpOB MPOIICAY].

imul reg,imm — yMHOXXEHHE OINEpaHIa CO 3HAKOM Ha HEMOCPEICTBCHHOEC
3Ha4YCHHE.

INs/outs — BBOJI/BBIBOJT M3 ITOPTA B CTPOKY.

iretd — Bo3Bpar u3 npepbiBaHusl B 32-pa3psaHOM PEKUME.

j(cc) — KoMaHIBI YCIOBHOTO TIepexoja, JOoIycKaromme 32-0MToBOE
CMeEIICHHE.

leave — BBIXOA W3 TpOIEAYpPhl C YAAJCHHEM Kajapa CTeKa, CO3JaHHOIO
KOMaHJI0u1 enter.

Iss/Ifs/Igs — komaHBI 3arPy3KU CETMEHTHBIX PETHCTPOB.

mov DRX,reg; reg,DRx

mov CRXx,reg; reg,CRx

mov TRxreg; reg TRX — komaHasl 0OMEHa JaHHBIMU CO CICIHMATBHBIMHU
peructpamu. B KkadecTBe WCTOYHWMKA WM TNPUCMHHKA MOTYT  OBITh
ucnoas3oBanbl peructpbl CRO...CR3, DRO...DR7, TR3...TR5.

MOVSX/MOVZX — 3HaKOBOE/OE33HAKOBOE pACIIMpEHHE 10 pa3Mmepa
NPUEMHHKA U TIEPEChLIKA.

popa — W3BIICYEHUE U3 CTEKa BceX |6-pa3psaHBIX PErHCTPOB OOIIEro
nasHauenus (AX, BX, CX, DX, SP, BP, Sl, DI).

popad — u3BjIeUCHHE M3 CTEKAa BCEX 32-paspsIHBIX PETHCTPOB OOIIETO
nasnauenus (EAX, EBX, ECX, EDX, ESP, EBP, ESI, EDI).

push imm — 3anuch B CTEK HEMOCPEICTBEHHOTO OIEpaHia pa3MepoM
0aiT, CJI0BO WJIM JBOMHOE cJI0BO (Hampumep, push OFFFFFFFFh).

pusha — 3anmck B cTEeK BceX 16-pas3psiIHBIX PETHCTPOB  OOIIETO
nasHauenus (AX, BX, CX, DX, SP, BP, Sl, DI).

pushad — 3ammce B cTek Bcex 32-pa3psAAHBIX PErHCTPOB OOIIETO
nasHauenus (EAX, EBX, ECX, EDX, ESP, EBP, ESI, EDI).

rcr/rcl/ror/rol reg/mem,imm — UKIMYECKUI CABUT HA HEMOCPEIACTBECHHOES
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3HAYCHUE.
sar/sal/shr/shl  reg/mem,imm - apudmernueckuii  caBUr  Ha
HETIOCPEJICTBEHHOE 3HAYCHHUE.
scasd — ckaHUPOBaHKUE CTPOKH JIBOMHBIX CJIOB C LIEIBIO CPABHECHUS.
set(cc) — ycraHoBKa 0aiiTa 10 yCIIOBHIO.
shrd/shld — mornueckuii caABUT ¢ IBOMHONW TOYHOCTHIO.
stosd — 3amuch ABOWHOTO CIIOBA C CTPOKY.
xadd — oOMeH U CIIoKEHHE.
xlatb — Tabmuunas TpaHCIAIUS.
Komanow 3awuwgennozo pescuma
arpl — xoppektupoBka ot RPL cenekropa
clts — copoc ¢uara nepexmoueHus 3aaa4 B peructpe CRO.
lar — 3arpy3ka 6aiita pa3penieHus J0CTyIIa.
lgdt — 3arpy3ka perucrpa TabIUIBI TJI00ATBHBIX ISCKPHUIITOPOB.
lidt — 3arpy3ka perucrpa TaOIHUIIBI IECKPUIITOPOB MPEPHIBAHUH.
Ildt — 3arpy3ka peructpa TaOIHIIBI JOKATBHBIX IECKPHUIITOPOB.
Imsw — 3arpy3ka c10Ba COCTOSIHUSI MAIlIUHbI.
Isl — 3arpy3ka rpaHuIBI cErMEHTA.
Itr — 3arpy3ka peructpa 3aaaum.
rdmsr — ureHue 0co0Oro perucTpa MoJIeIIH.
sgdt — coxpaHeHHe perucTpa TabJIUIbI TJI00ATBHBIX IECKPHITTOPOB.
sidt — coxpaHeHue perucTpa TabJHIIbI IECKPUIITOPOB MPEPHIBAHUIA.
sldt — coxpanenue peructpa TaOJIUIIBI JOKATBHBIX JCCKPHIITOPOB.
SMSW — COXpaHEHHUE CII0BA COCTOSHUS.
ssl — coxpaHeHuUe TpaHHUIIBI CErMEHTA
Str — coxpaHEeHHUE pEerucTpa 3aaauu.
VErr — mpoBepKa JOCTYITHOCTH CErMEHTA [T YTCHUSI.

VEIW — mpoBEpKa NOCTYITHOCTHU CEIrMEHTA ISl 3alIMCH.
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1.2 Ilepsoe 3Hakomcmeo ¢ 3auujeHHbIM PeNCUMOM

Kak yxe oTMeuanoch, COBpEMEHHBIE MTPOLIECCOPBI MOTYT padOTaTh B TPEX
peXuMax: peajbHOM, 3alMIIEHHOM M BHPTyalbHOro 86-ro mnponeccopa. B
peaIbHOM PEXUME TMpoLecCOpbl PYHKIMOHUPYIOT (GaKTUYECKU Tak ke, kak MII
8086 ¢ MOBBIIEHHBIM OBICTPOACHCTBUEM U PACHIMPEHHBIM HAOOpPOM KOMAH]I.
MHorue BEChMa IIPUBJIEKATEIIbHBIC BO3MOXHOCTH IPOLIECCOPOB
NPUHIUINAIBHO HE PEATM3YIOTCS B PEAIbHOM PEXUME, KOTOPBIA BBEIECH JHIIb
Uil oOecreueHus: COBMECTHMMOCTHM C HpPeIplIyliuMu  MojensmMu. Bcee
IpOrpaMMbl, TPUBEIEHHBIE B MPEABAYIIMX I[OCOOUAX IO CUCTEMHOMY
IPOrpaMMHOMY OOECHEYEHHIO, OTHOCATCA K pEaJbHOMY PEXUMY M MOTYT C
PaBHBIM YCIIEXOM BBINOJIHATHCA Ha JIIOOOM M3 ATHX IPOLECCOPOB 0€3 KaKuXx-
aM00 U3MEHEHUH. XapaKTepHOM OCOOEHHOCTHIO PEANbHOTO PEKUMa SIBIISIETCS
OrpaHUYeHHE 00beMa aIpecyeMoi ONepaTUBHOM MaMsITH BelMunHON 1 MOauT.

TosbKO MepeBOJ MUKpPOIIPOLIECCOpPa B 3AIUUIIEHHBIN PEKUM MO3BOJISET
MOJIHOCTBIO PEANIM30BaTh BCE BO3MOXKHOCTH, 3aJI0’KEHHBIE B €T0 apXUTEKTYpy U
HEJIOCTYIIHBIE B peajibHOM peknMe. Crozia MOKHO OTHECTH:

— yBEIWYEHUE aIPeCcyeMoro npocTpaHcTsa a0 4 ['0aiiT;

— BO3MOXHOCTb pPabOThl B BHUPTYaJbHOM aJpPECHOM MPOCTPAHCTBE,
MPEBBIIIAIONIEM MAaKCUMaJIbHO BO3MOXHBIM 00beM  (PU3HUECKOU
aMsITH 1 IOCTUTAOIIEeH orpoMHOM BennuuHbl 64 ToOauT. [IpaBna, mis
peanu3aluuy BUPTYaJIbHOTO peXHMa HEOOXOAMMBI, TOMHMO JIHUCKOB
00JIbI1I0N EMKOCTH, €Ille U COOTBETCTBYIOLIAs ONEpallMOHHAs CUCTEMA,
KOTOpasi XpaHUT BCE CETMEHTHI BBHIMOJIHIEMBIX MPOrpaMM B OOJIBIIOM
JUCKOBOM IPOCTPAHCTBE, aBTOMATHYECKH 3arpy’asi B ONEPAaTUBHYIO
NaMsTh T€ UM UHBIE CETMEHTHI IO MEpPE HEOOXOAUMOCTH;

— OpraHMzanusi  MHOr03aJayHoro  pexuma ¢ [apauiebHbIM
BBITIOJTHEHUEM HECKOJBKHX TporpamMm (mporeccoB). CoOCTBEHHO
rOBOps, MHOIO33/JIauHbIi  PEXHM  OpraHU3yeT MHOI03a/JadHas

orepanqMOHHaA CHUCTEMA, OJHAKO MHKPOIIPOLECCOp IMPCAOCTABIISICT
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HEOOXOAUMBIN JJI1 ATOr0 PEKMMa MOIIHBIM U HaJAEKHBIM MEXaHU3M
3alATBl 33Jad JApPYyr OT Jpyra C I[OMOIIbI YEThIPEXyPOBHEBOM
CUCTEMBI IPUBUWIIECTUN;

— CTpaHW4Has OpraHu3alMs IAMSTH, IMOBBIIIAIONIAS YPOBEHb 3allUTHI

3aja4 Ipyr OT Apyra v 3)()EeKTUBHOCTH UX BBHITIOTHEHHUS.

[Ipy BKIIIOYEHHH IIpolieccOpa B HEM ABTOMATHYECKH YCTAaHABIIMBACTCS
peanpHbli  pexxuM. [lepexox B 3aIUMINEHHBIM PEXKUM  OCYLIECTBIISIETCS
IPOrpaMMHO IYTEM BBINOJHEHUS COOTBETCTBYIOUIEH IOCJIEI0BATEILHOCTH
komana. [lockonbky MHOrme paeranu (QYHKIUOHMPOBAHMS IHpoleccopa B
peaNbHOM M 3alllMIIEHHOM PEeXHMaxX CYIIECTBEHHO pa3/InyaroTcs, MPOrpaMMbl,
IpeIHAa3HAYEHHbIC I 3allUIIEHHOTO PEXHUMa, JTOJDKHBI OBITh HAIMCaHBI
0coObIM 00Opa3oMm. PeanbHbIi M 3alIMIICHHBIA PEXUMBl HE COBMECTHMBbI!
ApXHUTEKTypa COBPEMEHHOI0 MHUKpoOIpoueccopa HeoObr4aitHo ciioxkHa. CToib
K€ CIIO)KHBIMA OKa3bIBAIOTCS M IPOrpPamMMbl, MCIHOJB3YIOIIHE CPENCTBA
3amumeHHoro pexuma. K cuacTeio, OIHAKO, OTIEIbHBIE APXUTEKTYpPHBIE
OCOOEHHOCTH 3aUIUIIEHHOIO PEXUMa OKa3bIBAlOTCA B JOCTATOYHOM CTENEHU
3aMKHYTBIMM M H€ 3aBUCAIIUMMHU JApyr OT JApyra. Tak, mnpu pabore B
OJIHO33JTAYHOM PEXHUME OTMAAAeT HEOOXOIUMOCTh B U3YUYEHUHU MHOTOOOPa3HbIX
Y 3aMBICJIOBAThIX METOJIOB B3aUMOJEHCTBHA 3a/1ad. Bo MHOIMX ciy4asx MOXKHO
OTKJIIOUUTH (WJIM, TOUYHEE, HE BKJIIOYAaTh) MEXaHU3M CTPAaHUYHOIN OpraHu3aluu
naMatd. Yacto HeT HeOOXOAMMOCTH MCIOJIb30BaTh YPOBHM NpuBMierui. Bee
3TH OTPAHUYEHHUSI CYLIECTBEHHO YIIPOILAOT OCBOEHHUE 3AIUIIEHHOTO PEKUMA

HauHnem u3ydeHue 3alIMIIEHHOTO PEXUMA C PACCMOTPEHMS MPOCTENIIEN
(HO, K COKaJIEeHUIO, BCE K€ BEChbMa CIIOKHOM) MpOrpaMMbl, KOTOpas, Oyaydu
3amymieHa OObIYHBIM o0OpazoM moj ympasieHueM MS-DOS, mnepexmrouaet
npoleccop B 3allMIICHHBIA PEXHM, BBIBOAUT HA DJKpaH Mg KOHTPOJIS
HECKOJIbKO CHMBOJIOB, MEPEXOJNUT Ha3aJ B PEAJbHBIA PEKUM M 3aBEPILIACTCS
cranaaptaeiM st DOS o6pazom [8]. PaccmarpuBas 3Ty mnporpammy, Mbl

MO3HAKOMMMCS C OCHOBOIIOJIararomnieun 0COOEHHOCTBIO 3alIUIICHHOI'O pCKruMa —

18



CErMEHTHOH azpecalueil maMsaTi, KOTopasi OCYIIECTBIISICTCS COBCEM HE TaK, KaK
B peaJbHOM pEXKHUME.

Crnemyer 3aMeTHTh, YTO Ui BBIIOJHEHUS PACCMOTPCHHOW HIDKE
porpaMMbl HEOOXOJMMO, YTOObI Ha KOMITbIOTEpE ObLIa yCTAaHOBJIEHA CHCTEMa
MS-DOS "B guctom Buje" (e B Buae ceanca DOS cucrembr Windows). ITepen
3aIIyCKOM TPOTPaMM 3aIIUIICHHOTO PEXUMa CIEIyeT BHITPY3UTh KaK CHCTEMY
Windows, Tak u npaiiBepsl o0cmyxuBanus pacmupeHHor namsitu HIMEM.SYS

u EMM386.EXE.

Jluctunr 1.1 — [Iporpamma, paboTaroriasi B 3alIUIIICHHOM PEXUME

1 ,-*********************************************
2 ; IlporpamMa, paGoTailas B SalpIeHHOM pexrmMe *
3 ;*********************************************
4 .386P ; PaspeileHMe TPaHCISIMM BCeX (B TOM

5 ; WMCIIe U INPUBWIETMPOBAHHEIX KOMAaHT

6 ; mpoueccopoe 386 m 486

7 ; CrpyxTypa s OeCKpMIITOpa Cer'MeHTa

8 descr struc

9 lim dw 0 ; Tpammia (6wrer 0 - 15)
10 base 1 dw 0 ; Baza (6urer 0 - 15)

11 basem db 0 ; Basa (Gmrer 16 - 23)

12 attr 1 d 0 ; Baitr aTpmMGyToB 1

13 attr 2 db 0 ; T'pammia (Gurrer 16 — 19)
14 ; n aTpMOyTs 2

15 base h db 0 ; Basa (Gwmrer 24 - 31)

16 descr ends

17

18 data segment usel6

19 ; TabGmmia 1MOBaNBHEX JecKpunTopoB GDT
20 ; Cemnexrop 0 — OBsiZaTEeNBHEN HYJIEBOM [ECKPMITTOP
21 gdt null descr <0,0,0,0,0,0>

22 ; CemnexTop 8 - CerMeHT HAHHBIX

23 gdt data descr <data size-1,0,0,92h,0,0>
24 ; Cemextop 16 - cerMeHT KOma

25 gdt code descr <code size-1,0,0,98h,0,0>
26 ; CemexTop 24 — CerMeHT cCTeKa

27 gdt stack descr <255,0,0,92h,0,0>

28 ;CemnexTop 32 - BHneobybep

29 gdt screen descr <4095,8000h,0bh,92h,0,0>

30 gdt size=$-gdt null ; Pasmep GDT

31 ;

32 ; Mons AaHHBIX MPOTPaMMEI

33 pdescr dgq 0 ; IceBmomeckpuarrop misT koMaHmsl 1gdt
34 sym db 1 ; CvMBON i1 BRIBOZA HAa SKpPaH

35 attr db lah ; ArpubyT cmMBONaA
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36 mes db 27,'[31;42mReal mode now',27,’ [Om’ ,10,13,'S$’
37 mesl db 26 dup(32),'A message in protected mode',27 dup(32),0

38 data size=$-gdt null ; PasMep cerMeHTa HAHHBIX

39 data ends

41 text segment 'code' usel6 ; Mo ymMommuamHmio 16-pasSpsapoHEN pPesrmM
42 assume cs:text,ds:data

43 main proc

44 XOor eax,eax ; Oumcrxa 32-pasp. EAX

45 mov ax,data ; VMmmamsaipsi CeIMeHTHOTO Permcrpa

46 mov ds,ax ; VTSI PeaJisHOI'O pexmMa

47 ; BermcnerHme 32-6MTHOTO JIMHEMHOTO afpeca CEerMeHTa JAHHBIX M BarpysKa
48 ; ero B meckpmnrop (B EAX yxe HaxXOIMTCS €ro CeI'MEeHTHBII ampec) .
49 ; Ins yMHOXEHMSI €TO Ha 16 cOBMHeM ero RJIeBO Ha 4 paspsna

50 shl eax, 4 ; B EAX - JymMHelBlI 6aSOBBM apapec

51 mov ebp,eax ; Coxpanenme ero B EBP

52 mov bx,offset gdt data ; B BX ampec neckpmrropa
53 mov [bx] .base 1,ax ; Mnn. vacTe 6asml

54 rol eax,16 ; OBbMeH cTapumell M MIamuel OJIOBMHEI EAX
55 mov [bx] .base m,al ; Cpenmwsisi yacTe 6asbl

56 ;BermciieHMe M Barpyska 32-6MTHOIO JMHEMHOI'O ajpeca CeIMeHTa KOMAaH[
57 XOor eax,eax ; OumcTka 32-pasp. EAX

58 mov ax,Ccs ; Ampec cerMeHTa KOMAaHL

59 shl eax, 4 ; B EAX - JymHelrElf 6aSOBBM appec

60 mov bx,offset gdt code ; B BX ampec peckpurrropa
61 mov [bx] .base 1,ax ; Mnn. vacTe 6asml

62 rol eax,16 ; O6MeH cTapmer ¥ MIamuel NOJICBMHEI EAX
63 mov [bx] .base m,al ; Cpenmwsisi yacTe 6asbl

64 ;BermcnieHMe M Barpyska 32-6MTHOIO JMHEMHOT'O ajpeca CerMeHTa CTeKa
65 XOr eax,eax

66 mov ax,ss

67 shl eax, 4

68 mov bx,offset gdt stack

69 mov [bx].base 1,ax

70 rol eax,16

71 mov [bx] .base m,al

72 ;TlomroToBKa NCEBAOAECKPMITTOpPa M Barpyska ero B permcTtp GDTR
73 mov dword ptr pdescr+2,ebp ; Basa GDT (0-31)

74 mov word ptr pdescr,gdt size-1 ; T'parmmmia GDT

75 1gdt pdescr ; Barpyska permcrpa GDTR
76 ;[oproTOBKA K NEPexXofy B SalpIleHHEI PexymM

77 cli ; Bamper MackmMp. IpepsBaHMmI

78 mov al,80h ; Banper NMI

79 out 70h,al ; IopT KMOIl MMKPOCXEMEI

80 ;llepexon B BalpNSHHEN PEXIM

81 mov eax,cr0 ; UreHMe permcTpa COCTOSHMS

82 or eax,l ; BaBepenme 6ura 0

83 mov cr0,eax

84 ;*************************************************

85 ;* Tenepw mpoleccop patoTaeT B BalpISHHEM pexvme *
86 ;*************************************************
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87 ; Barpyska B CS cejexTOp CerMeHTa Koja, a B IP CMelleHrsI CIIeRyusi
88 ; xoMaHmp! (IIpM 2TOM M OYMIAETCS Odepens KOMAaHA)

89 db Oeah ; Kom womamper far jmp

920 dw offset continue ; Cvememme

91 dw 16 ; CenexTop cerMeHTa KOMAaHR
92 continue:

93 ;VMmamaymmsaipsi CeJleKTopa CerMeHTa HAHHBIX

94 mov ax, 8 ; CelexkTop cerMeHTa IOAaHHBIX

95 mov ds,ax

96 ;VMmmammsaipsi CeJIeKTopa CeIrMeHTa CTeKa

97 mov ax,24 ; CelexTop cerMeHTa CTeKa

o8 mov sSs,ax

99 ;Mmmmamsaipsi ceslekTopa ES M BRBOL CMMBOJIOB Ha SKpaH
100 mov ax, 32 ; CenexTop cerMeHTa BHOeobybepa
101 mov es,ax

102 mov ebx, 800 ; HaualbHOe CMelleHMe Ha SKpaHe
103;BeBOon COOOIWEHMSI HA SKpaH

104 lea esi, mesl
105 mov ah,attr

106 screen:

107 mov al, [esi]

108 or al,al
109 jz scend ; Bexon, ecym HyJB (TEPMMHATOP COOCINEHNMS)

110 mov es: [bx] ,ax ; BeBog cuMBONa B Bumeobydep

111 add ebx, 2 ; Clenyipsi afgpec Ha 3KpaHe

112 inc esi ; Crenymiysl CyMBOJII

113 jmp screen ; Lpmeen

114 scend: ; Konelr BrBOzla coobeHms

115 ;loproroBKa NEpexofa B PeasEHbII pPeXrM

116 ;*****************************************************

117 ;PopmmpoBanHMe M BarpysKa HeCKPUMITTOPOB IJIS PealIbHOI'O PexmMa
118 mov gdt data.lim,0ffffh ; 3ammce sHavewst

119 mov gdt code.lim,0ffffh ; rpamap B 4 uc-

120 mov gdt stack.lim, Offffh ; nomsyemsx namm

121 mov gdt screen.lim,0ffffh ; meckpurrropa

122 ; Ons1 nepeHeCeHMsI STHIX BHAYEHMI B TEHEBEE PEIVCTPH Heo6XommMo
123 ; samcaTe B CEIMEHTHHE PEeIMCTEh COOTEETCTBYKUME CEeJIEKTOPSHI
124 mov ax,8 ; Barpyska TeHeBOro permcrpa

125 mov ds,ax ; CerMeHTa HOaHHBIX

126 mov ax,24 ; Barpyska TeHeBOI'O permcrpa

127 mov SS,ax ; CerMeHTa CTeKa

128 mov ax,32 ; Barpyska TeHeBOI'O permcrpa

129 MOV €S,ax ; [HOMNOJIHMTEJIEHOI'O Cer'MeHTa

130 ;CermMeHTHEIA pemc'rp CS mporpaMMHO HEOOCTYIIEH, MNOTOMy €r'o
131 ; BarpysKy OISITE BBIIOJNIHSIEM KOCBEHHO C MOMOUEID MCKYCCTBEHHO
132 ; cbopMMpoBaHHOM KOMAHIR! NAJEHETO Iepexona

133 db Oeah ; Kom xoMaHpp! manbHero nepexoma

134 dw offset go ; Cmuemernmne

135 dw 16 ; CelexTop cerMeHTa Koza

136 ;lepexmoueHMe pexymMa IpoOLECcopa

137 go: mov eax,cr0 ; Uremme cr0
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138 and eax,0fffffffeh ; Cépoc 6mra 0

139 mov cr0,eax ; Barmce cr0

140 db Oeah ; Kom xomaHpp! panbHeEro nepexoga
141 dw return ; Cuemenme

142 dw text ; CerMeHT KOma

143 ;*****************************************************

144 ;* Tenepw mpoleccop OIXTE paoTraeT B peankHOM peisme *
145 ;*****************************************************
146 ;BocCTaHOBJIEHME OIEPALOHHOM Cpefpl PeaJI-HOT'O PeirMa

147 return:

148 mov ax,data ; Vmamamisaipsi CeIMEeHTHBIX PeIrmCTPOB
149 mov ds,ax ; OAHHBIX U

150 mov ax,stk ; creka

151 mov SS,ax ; B peaJlsHOM pexmMe

152 ;Mil He BOCCTaHARIMBaeT cojepivmoe SP, Tak Kaxk IIpM TakoM MAT'KOM (6es
153 ; c6poca) nepexone B pealbHbl peiom SP He paspymaeTcs
154 ;PaspeiieHmne BCex IpephBaHMA

155 sti ; PaspeileHmMe Mack. NpephBaHA
156 mov al,0 ; Cépoc 6mra 7 mopra 70 KMOI -
157 out 70h,al ; paspeumexe NMI

158 ;BrBOm COOGCIEHMSI B PEAJIbHOM PexyMe

159 mov ah,9 ; BeBOm cootueHst

160 mov dx,offset mes ; oyuximert DOS
lel int 21h

162 ;OnpaHMe HaKATMST KIIABMINA

163 xor ah,ah

le4 int 16h

165 ; 3BaBepumenne nporpamMMe

166 mov ax,4c00h

167 int 21h

168 main endp

169 code size=$-main

170 text ends

171 stk segment stack 'stack'

172 db 256 dup(0)
173 stk ends
174 end main

K Tekcty mporpamMmbl mo0aBieHBI HOMEpa CTPOK, KOTOpBIE oOyerdar
ONMKMCAaHHE OTAETBHBIX KOMaHj B Tekcre. CienyeT uMeTh B BHUY, YTO TEpel
TpPaHCIISIIUEN MOKAa3aHHOTO TEKCTa, HEOOXOAMMO YJaduTh BCE HOMEpa CTPOK,
TaK KaK KOMITHJIATOP Ha KaKJIbI HOMep OyJIeT BbIIaBaTh OIMINOKY.

32-pa3psaHbIe MUKPOIIPOILIECCOPHl OTIMYAIOTCS PACHIMPEHHBIM HabOpOM
KOMaHJI, YaCTh KOTOPBIX OTHOCHUTCS K NMPUBHIICTUPOBAHHBIM. [[151 TOTO, YTOOBI

pa3pelInTh TPAHCIAATOPY OOpabaThiBaTh ITH KOMAaHIbI, B TEKCT IPOTrpaMMBbI
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HE0OXO0IMMO BKJIIOUUTH TUPEKTUBY accembiepa .386P.

[Iporpamma HaYMHAETCA C OMUCAHUS CTPYKTYPHI AECKPUIITOPA CETMEHTA.
B oTimuue or peasibHOrO pexkrma, B KOTOPOM CEIMEHTBI ONMPENESIOTCS UX
0a30BBIMHM aJ[pecamMu, 3aJaBacMbIMH MPOTPAMMHUCTOM B sBHOW (dopme, B
3AIIUIIECHHOM PEXHUME i1 KaXJO0ro CErMeHTa NporpaMMbl JOJKEH OBITh
ompejiesieH JAecKpunTop — 8-0aiiToBoe IMojie, B KOTOPOM B ONPEIEICHHOM
dbopmare 3anuchIBalOTCS 0a30BbIM aJpec CErMEHTa, €ro JJMHAa U HEKOTOpbIC

JpyTHe XapaKTepUCTUKH (pucyHOoK 1.8) [8].

T ] ] 4 3 2 1 1]

Basa(24-31) ATprbyTRL 2 ATpHOYTED | Baza cermenta (0-23) [pannna cermenta (0-15)

N A . b, o~ — -
h it hd b Tl o

hase_h attr_2 attr_1 hase_m hase_| irnit

Pucynok 1.8 — Jleckpunrop cermenra

BuTel 15 3210

Hepexc neckpHnTopa F{ RFL

Pucynok 1.9 — Cenexrop neckpunropa

Teneps nns oOpanieHus: K TpeOyeMOMy CETMEHTY MPOrPaMMUCT 3aHOCHUT
B CErMEHTHBIM PETUCTP HE CEIrMEHTHBIM aJpec, a TAK HA3bIBAEMbIN CEIIEKTOP
(pucyHok 1.9), B cocTaB KOTOPOTro BXOAUT HOMEP (MHIEKC) COOTBETCTBYIOIIETO
CErMEHTa JIECKPUIITOPA.

[Ipoueccop Mo 3TOMy HOMEPY HAaXOJIUT HYKHBIN JECKPUITOP, U3BIEKAET
U3 Hero 0a30BbIM apec cerMeHTa U, NpUOABISIS K HEMY YKa3aHHOE B KOHKpPET-
HOM KOMaHJie cMellleHne (OTHOCHTENbHBIN anpec), GopMUPYET aapec sYeUKU
namatu. Mupexc neckpuntopa (0, 1, 2 W T.n.) 3anUCBHIBaeTCs B CEIIEKTOP,
HauMHas ¢ OuTa 3, 4TO HKBUBAJIEHTHO YMHOXEHHIO ero Ha 8. Takum oOpazom,
MOXHO  CUHMTaTh, YTO CEJIEKTOPHl  IOCJIEIOBAaTEIbHBIX  JIECKPHUIITOPOB
npeACTaBIsAiOT coboi umcia 0, 8, 16, 24 u T.n. [pyrue mnois cenekropa,

KOTOPBIC AJIs1 HAICTO ClIydas NPpUHHUMAOT 3HAYCHUA O, 6yI[YT OIMKMCAaHblI HHUXKC.
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Crpykrypa descr (crpoka 8 mucturra 1.1) mpegocraBisieT mabIoOH Is
JIECKPUITOPOB CErMEHTOB, ol0nerdarommii ux ¢opmupoBanue. CpaBHHBas
OIMCaHHe CTPYKTYphl JeSCr B mporpamme ¢ puCyHKOM 1.8, HETPYJIHO 3aMETUTh
UX COOTBETCTBUE JPYT APYTY.

PaccmoTtpuMm Bkpatie comepxumoe aeckpuntopa. ['panuma (limit) cer-
MEHTa TNpeJcTaBisgeT coOoM HoMep mocneaHero Oaifra cermenta. Tak, s
cermeHTa padmepom 375 Oaiit rpanuna pasHa 374. [lone rpaHuIbl COCTOUT U3
20 6ut u pazourto Ha aBe yactu. Kak BuaHO M3 pucyHka 1.8, muanmmue 16 out
rpaHuiibl 3aHuMaroT Oaitel 0 U 1 nmeckpumnropa, a crapmue 4 Outa BXOAST B
OaiiT aTpubytoB 2, 3aHumas B Hem Outhl 0...3. Ilomywaercs, uto paszmep
cerMeHTa orpaHuyveH BeauuuHor 1 MoaiiT. Ha camom nene 3to He Tak. ['panuiia
MOXET yKa3bIBaThCs MO0 B OaliTax (M TOraa, NEMCTBUTEIbHO, MAaKCUMAaIbHBII
pa3mep cermeHTa paseH 1 Mo6aiit), 1160 B 610kax no 4 Ko6ait (1 Torna pasmep
CEerMEeHTa MOXeET jocturarh 4 ['6aiiT). B kakux eauHHIaX 3a/aeTcs TpaHUIIa,
omnpeneNsaeT crapiuiuii OuT 6aiita aTpuOyTOB 2, Ha3bIBAEMbI OMTOM JPOOHOCTH.
Ecnmu on pasen 0, rpanuiia ykassiBaeTcsi B Oaiitax; ecnu 1 — B Onokax mo 4
Kisio0aifra.

baza cermenrta (32 Outa) ompenenseT HayaJbHbIA JIMHEWHBIN aJpec
CErMEHTa B aJpPECHOM NPOCTPAHCTBE IHpoleccopa. JIMHEHHBIM Ha3bIBACTCA
aZpec, BBIPAKCHHBIM HE B BUJIE KOMOMHAIUU CETMEHT-CMEIIEHHUE, a MPOCTO
HOMepoM Oaiita B agpecHoM mpoctpaHcTBe. Kazamochk Obl, JIMHEWHBIN ajpec —
3TO MPOCTO APYyroe HazBaHue (pusmyeckoro ajapeca. s Haliero mpuMmepa 3To
TaK U €CTh, B HEM JIMHEHHBIE aJipeca COBMaNal0T ¢ pusznueckumMu. OHAKO eciu
B TIPOIIECCOPE BKIIFOUEH OJIOK CTPAHWUYHON OpraHu3alIus MamsTH, TO MPoIeaypa
npeoOpa3oBaHusl aJipecoB ycioxuseTcs. OTaenbHble 0J10ku pazmepom 4 Koaiit
(CTpaHUIBI) JIMHEHHOTO aJPECHOr0 MPOCTPAHCTBA MOTYT IPOU3BOJIBHBIM
oOpazoM oToOpaxkaThCsi Ha (U3MUECKHE ajapeca, B YaCTHOCTH M TaK, YTO
OoJibIlIMe JIMHEWHBIE ajipeca OToOpakaloTcsl Ha Hauyajao (GU3UYECKOU MaMsiTu, U

HaoOopot. CTpaHuyHas ajgpecarusi OCYIIECTBISETCS ammapaTHO (XOTS Il ee
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BKJIIOUEHUS] TPEOYIOTCSI OMNpeJeieHHbIe MPOTPAMMHBIE YCHIIMS) M JCHCTBYET
HE3aBUCHUMO OT CErMEHTHON opraHuzanuu nporpammel. [loaToMy BO Bcex
NPOTrPAaMMHBIX ~ CTPYKTYypax  3allUIIEHHOTO pexXuma (QUrypupyror He
dbusnueckue, a JuHEHbIe aapeca. Eciu cTpaHuyHas aapecanvs BBIKIIOYEHA,
9T JIMHEWHBIC aJpeca COBMANAIOT C (U3MUYECKUMHU, €CIIM BKIIOYEHA — MOTYT U
HE COBIAAATh.

CrpannyHas opraHu3anus MOBHIACT 3(PPEKTUBHOCTh HCIIOIH30BAHUS
naMaTd TporpaMMamH, OJHAKO MPAKTUYECKU OHA MMEET CMBICT JIUIIb IpH
BBITIOJIHEHUHM OOJBIIMX MO pa3Mepy 3ajad, Korja o0beM aJpecHOro
MPOCTPAHCTBA 3aJayu (BUPTYaJbHOIO aJPECHOTO MPOCTPAHCTBA) MPEBBIIIAET
HAJIMYHBIA 00BbEM MaMsiTH. B paccMOTpeHHOM MpUMEpPE HUCIOJIb3YETCS YUCTO
CerMEHTHasl ajpecaius Oe3 JeJeHUs Ha CTpaHUIbl, W JIMHEWHBIC ajpeca
COBIAJIAIOT C (PU3UUECKUMHU.

[TockonbKy B JECKPUNTOpP 3amuchiBaeTcsl 32-OMTOBBIA JTUHEHHBIN
0a3oBbIll azpec (HOoMep OaifTa), CETMEHT B 3alIUIICHHOM PEXHUME MOXKET
HAayMHAThCS Ha JoOoOM OailiTe, a HE TOJBKO Ha TrpaHule maparpada, u
pacroJyiaraThCsi B JIOOOM MECTe aJipeCcHOro nmpocTpaHcTBa 4 ['6aift.

[Tone 6a3bl, KaK W MOJE TpaHUIlBl, pa3douTo Ha 2 yactu: Outsl 0...23
3aHUMArOT 0aiThl 2, 3 u 4 neckpurnropa, a Outel 24...31 — Gaitt 7. [lns ynobcta
IPOrpaMMHOT0 OOpalleHUus] B CTPYKType OesCr 0a3a OIHUCHIBACTCS TpeMs
nojsmu: miaamuM ciaoBoM (base | — crpoka 10 juctuHra) M nBymsi OaiTamu:
cpenauM (base_m — crtpoka 11 nuctunra) u crapmmm (base_h — crpoka 15
JIUCTUHTA).

B Oaiite atpuOyTtoB 1 3amaercs psijg XapaKTepUCTUK cermeHTta. He
B/IaBasiCh TMOKa B TOAPOOHOCTH JTHUX XapaKTePUCTHUK, YKaKeM, YTO B
PAaCCMOTPEHHOM MPUMEPE HCIOIB3YIOTCS CETMEHTBI JIByX THIIOB: CEIMEHT
KOMaH/I, 111 KoToporo 6aut attr_1 (ctpoka 12 nuctuHTa) MOJDKEH UMETh 3HaYe-
uue 98h, u cermeHT TaHHBIX (MK cTeKa) ¢ KogaoM 92h.

HCKOTOpI)Ie AOIMOJIHUTCIBHBIC XaAPAKTCPUCTUKN CCTMCHTA YKA3bIBAIOTCA B
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crapuiem mnojayOaiite Oaita attr_2 (B vactHocTtH, 6UT ApoOHOCTH). s Bcex
HaIlIMX CETMEHTOB 3HaYEHUE ATOTO MmojybaiTa pasHo 0.

CermeHT nanHbix data (ctpoka 18 ymcTmHra), KOTOpBIHA i ymoOcTBa
u3ydeHus: GQyHKIMOHUPOBAHUS MPOTPAMMBI PACIIOIOKEH B Hayaje MpOTrpaMMBl,
JI0 CerMeHTa KOMaH, OOBSBICH C TUIIOM HCIOJIb30BaHuA USE16 (Tak >xe Oyzaer
OOBSBIIEH M CETMEHT KOMAaH[). DTOT ONHcaTellb OOBSABISET, YTO B JAHHOM
CErMEHTE OYyIyT M0 YMOJYAHUIO HUCIIOIB30BaThCs 16-0mToBBIC anpeca. Ecimu Obl
MbI TOTOBHJIA HAIly IPOrpaMmy JUisi paOdoThI MO YIIPaBICHUEM ONEPalMOHHOM
CUCTEMBI  3alUIICHHOTO  PEeXUMa, PpEATM3yIoIme BCE  BO3MOXKHOCTH
MUKpPOIIPOIIECCOpa, THUIl MCHOIB30BaHUSA ObuT Obl USe32. OnHako Hama
nporpamma OyJneT 3amyckarbes moj ympasienuem DOS, koropast pabotaer B
peanbHOM pexuMe ¢ 16-OMTOBBIMU aJjpecaMy U ONIEPaHIAMH.

CerMeHT JaHHBIX HAUYWMHAETCI C ONHCAHMA Ba)XHEHWIIEH CHUCTEMHOHU
CTPYKTYpbl — TaOJUIbI TJIOOANBHBIX JECKpUNTOpoB. Kak yke oTMeuanoch
BbIIlIe, OOpaIIleHne K CerMeHTaM B 3allUIICHHOM PEXHME BO3MOXKHO TOJBKO
yepe3 JIECKPUIITOPbl JTUX CErMEHTOB. TakuMm oOpa3oM, B TaOiuIle
JIECKPUTITOPOB  JIOJDKHO OBITh OMHCAHO CTOJBKO JIECKPUIITOPOB, CKOJIBKO
CETMEHTOB HCMOJB3yeT mporpamma. B Hamem ciydae B TaOJMIly BKIIOYCHBHI,
MOMHUMO 0053aTE€JILHOTO HYJIEBOTO JIECKPUIITOPA, BCET/Ia 3aHMUMAIOIIETO MEePBOE
MECTO B TaOJHUIIE, YETHIPE JECKPUTITOPA JJISI CETMEHTOB JTAHHBIX, KOMaH]I, CTEKa
U JIOTIOJTHUTEJIBHOTO CETMEHTA JIAHHBIX, KOTOPBIA MBI HAJIOKUM Ha BUAeo0ydep,
yTOOBl 00€CHeunTh BO3MOXKHOCTH BBIBOJIa B HeEro cuMmBojioB. [lopsimok
JIECKPUNTOPOB B TabJuile (KPOME HYJIEBOT0) HE UMEET 3HAUCHUSI.

[ToMmuMo  enMHCTBEHHOM  TaOMMIBI  TJIOOAIBHBIX  JIECKPHUIITOPOB,
obo3nauaemoit GDT ot Global Descriptor Table, B mamsaTi MoXxeT HaxoUThCS
MHOKECTBO TaOyuI JokanbHbIX jAeckpuntopoB (LDT ot Local Descriptor
Table). PasHuiila Mexay HUMH B TOM, YTO CEIMEHTBI, OIHKCHIBAEMbIC
TJI00QIBHBIMA  ICCKPHIITOPAMH, JOCTYITHBI BCEM 3ajiadyaM, BBIMOJTHSIEMbBIM

mpouecCcopomM, a K CCrMCHTaM, OIIMCBIBACMBIM JIOKAJIbHBIMU ACCKPHUIITOPAMM,
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MOKET 00pallatbcsi TOJIBKO Ta 33ja4a, B KOTOPOH 3TH JAECKPUMNTOPHI OMUCAHBI.
[IOoCKOJIBKY TOKa MBI MMEEM JeJ0 C OJHO33Ja4HbIM DPEXUMOM, JOKaJIbHas
TabJMIla HAM HE HY>KHA.

[longa nmeckpunTopoB Ul HAIVIAAHOCTA 3aIlOJHEHBl KOHKPETHBIMU
JTaHHBIMU SBHBIM 00pa30M, XOTs OOBSABICHUEC CTPYKTYpHI OESCr ¢ HYJISIMH BO
BCEX TMOJAX [O3BOJSIET OMNUCATh JECKPUIITOPbI HECKOJIBKO Kopoue [8],
Hanpumep:

gdt null descr<>; Cesnexrop 0 — OOsIBaTeNBLHEN HYJIEBOM NECKPUITTOP
gdt data descr<data size-1,,,92h> ; CenexTop 8 — CerMeHT OAHHBIX

B neckpunrope gdt_data (ctpoka 23 JMCTHHTa), OMUCHIBAIOIIEM CETMEHT
JAHHBIX TMPOTPAMMBbI, 3aMOJHSAETCA TMOJEe TpaHMIlbl cerMeHTa ((axTuyeckoe
3HAUYCHHE pa3Mepa cermeHta data_Size OymeT BBIYHCICHO KOMITHIISTOPOM,
crpoka 30 nuctuHra), a Taxke 6aiT atpudyros 1. Kox 92h ropopur o Tom, uto
ATO CETMEHT JIaHHBIX C pa3pelieHHWeM 3alucu W 4YTeHHs. basy cerMeHTa, T.e.
busnyueckuil agpec ero Havasa, NPUIASTCS BBIYUCIUTH IPOTPAMMHO U 3aHECTH B
JIECKPUIITOP Y>KE Ha JTarle BBHITIOJHEHHUS.

Heckpunrop gdt_code (ctpoka 25 nHMcTHHTa) CErMEHTa KOMAaH]
3arosHgeTcs cxokuM oOpaszom. Kox arpumbyra 98h o6o3Hauaer, 4TO 3TO
WCITOJTHSIEMBIA CETMEHT, K KOTOPOMY, MEXIY IMPOYNM, 3aIPEIICHO OOpaIlIeHHE C
IIEJIbI0 YTEHUS MWW 3amucH. TakuM 00pa3oM, CETMEHTHI KOMaH/I B 3aIIAIIEHHOM
peXUME HEJlb3s1 MOAU(PUITUPOBATH 110 X0y BHIIOTHEHUS IPOTPAMMBI.

Heckpurnrop gdt_stack (crpoka 27 TUCTHHra) CErMEHTa CTeKa UMEET, Kak
U JI000M CerMEHT JaHHBIX, KOJa aTpuOyTa 92h, uto paspemiaet ero 4reHue H
3aIKCh, U SIBHBIM 00pa30M 3aJlaHHYI0 TpaHuily 255 0alTOB, UTO COOTBETCTBYET
pa3mepy cTeka. ba3oBbIil agpec cerMeHTa CTeKa Tak ke OyJeT BBIUMCICH Ha
ATare BHITIOJHEHUS TPOTPAMMBI.

[Mocneaunii aeckpunrop gdt screen (crpoka 29 JHMCTUHIA) ONMKCHIBACT
ctpanuity 0 BuaeoOydepa. Pazmep BumeoCcTpaHuilbl, Kak H3BECTHO, COCTABIISICT

4096 06aiiToB, MO3TOMY B TMOJI€ TpaHUIbl ykazaHo uuciao 4095. bazosblit
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busnyeckuii aapec cTpaHuibl HM3BecTeH, oH paBeH B8000h. Muanmme 16
pa3psioB 6a3bl (unciio 8000h) 3amosHsror cioBo base | neckpumropa, OUTHI
16... 19 (uucno Obh) — Gaitr base_m. burtsr 20...31 6a3oBoro aapeca pasubI 0,
MOCKOJIbKY BUJeoOydep pasMemaercsi B TEpBOM MeradaidTe aJpecHOro
IPOCTPAHCTBA.

[lepen mepexomoM B 3alIUIICHHBIM PEXUM IMpolleccopy HaAo Oyaer
COOOIUTh (U3NYECKUN aapec TaONUIbl TI00ATbHBIX JECKPUITOPOB U €€
pa3mep (TouHee, rpanuity). Pasmep GDT omnpenensercs Ha 3Tane TpaHCSALUMA B
ctpoke 30.

Ha3sHadyeHne oOCTaBIIMXCS CTPOK CETMEHTA JaHHBIX CTAaHET SICHBIM B
IPOLIECCE PACCMOTPEHMSI IPOTPAMMBI.

CermenT komanj text (ctpoka 41 nucTUHra) HaYMHAETCS, KaK M BCETJa,
orepaTopoM Segment, B KOTOPOM yKa3bIBAETCSl THIM HCIOIb30BaHMs USE16, Tak
KaK MbI COCTaBiisieM 16-pa3psaHoe npuilokeHne. Ykaszanue onucaress usel6.He
3anpeniaeT UCIob30BaTh B NPOrpaMme 32-OUTOBBIE PETUCTPHI.

dakTUyecKu BCA MporpaMma mpuMepa, KpoMme ee 3aBepliaroiiux CTpokK, a
Takke (parMeHTa, BBIIOJHIEMOT0 B 3allMIIEHHOM pPEXHME, TOCBSIICHA
MOJITOTOBKE MEpexXo/ia B 3alUIIEeHHbIN pexuM. [Ipexae Bcero, Halo 3aBepUINTh
dbopMHUpOBaHUE JECKPUIITOPOB CETMEHTOB MPOTPAMMBbI, B KOTOPBIX OCTAJIHChH
HE3aloJIHEHHBIMU 0a30BbIe ajpeca cerMeHTOB. bazoBwie (32-OuTOBBIC) aapeca
OTIPEIENISIIOTCA IyTEM YMHOXEHHUS 3HAYCHHM CErMEHTHBIX ajpecoB Ha 16.
CHauana MpOW3BOJUTCS OUYUCTKA 32-pa3psiHOTO aKKyMmyssTopa (cTpoka 44),
TaKk Kak B HeM OyaeTr chopmupoBaH mo3aHee 0a30BbI 32-paspsiaHbIid anpec
(paxTUuecku 3Ta KOMaHAa HY>KHA JIJI OYMCTKHU CTapIIIEeTo CJIOBA PACHTUPEHHOTO
akkymysstopa). [locne oObIYHON WMHMLIMATU3ALMKU CErMEHTHOro peructpa DS
(ctpoku 45, 46), koTtopas TMO3BOJIUT HaM O0OpamarbCs K TMOJSIM JaHHBIX
nporpaMMmbl (B peallbHOM pekume!) BBINOJIHAETCS CABAT Ha 4 paspsana
cojepkumMoro peructpa EAX. Dta omeparus BbeImoJHAeTCs Komaumgou Shl

EAX,4. Komanaa caBUraeT BIEBO COAEPKUMOE 32-pa3psiIHOTO aKKyMYJISITOpa
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Ha yKa3aHHOE KOHCTaHTOW umcio OuT (4). Cremyromias KOMaHIa COXpaHSET
nostyurBuieecs 32-pa3psagHoe 3HaueHue ajapeca B peructpe EBP. ITocne storo B
peructp BX momemaeTcss CcMeIICHHWE JIECKPUIITOpAa CErMEHTa  KOja.
Crenyrommmu TpeMs KoMaHaaMu (CTpoku 53 — 55) mutajiinee u crapiiee clioBa
peructpa EAX otmpasnsercs B monst base | m base_m meckpunropa gdt_data,
COOTBETCTBCHHO. AHAJIOTMYHO BBIYHUCISIOTCA 32-OMTOBBIE ajJpeca CETMEHTOB
KOMaH/I ¥ CTeka, moMeniaemble B aeckpunropbl gdt _code (ctpoku 57 — 63) u
gdt_stack (ctpoku 65 — 71).

Crhenyrommii dTan MOATOTOBKH K IMEPEXOAY B 3aIIUIICHHBIA PEXUM —
3arpy3ka B peructp mporeccopa GDTR (Global Descriptor Table Register,
perucTp TaOMUIBl TIOOAIBHBIX JECKPUNTOPOB) HHPOpPMAIUKM O TaOIUIE
I00aNbHBIX JAECKPUNTOPOB. DTa MH(OpMaALUs BKIIOYAET B ce0s JTMHEHHBIM
0a30BbIM afpec TaOIMIBI U €€ TpaHuIly M pa3MmeniaeTca B 6 OaliTax moms
JAHHBIX, Ha3blBaeMoOro rmnceBaojeckpunrtopoM. Jms 3arpy3ku  GDTR
NpeyCMOTpPEeHA CrelnaibHas npuBmiernupoBanHas komannaa lgdt (load global
descriptor table, 3arpy3ka Tabmuisl r100aIbHBIX JCCKPUIITOPOB), KOTOpast Tpe-
OyeT yka3aHWsi B KauecTBE OIEpaHIa WMEHH IceBhonecKkpunropa. dopmar

IICEBIOAECKPUNITOPA TpUBEAEH Ha pucyHke 1.10.

BaiTtel & 4 a 2 1 1]

| JlumeiiHpni basoBEBLT agpec | I'parnata

Pucynok 1.10 — ®opmar riceBaoaecKkpuntopa

B Hamem mnpuMepe 3amoOJHEHHE [CEBIOJCCKPUIITOPA  YIPOIIACTCS
BCJICJICTBUE TOTO, YTO TaOJHMIA TI00ATBHBIX IECKPUIITOPOB PACIOIOKEHA B Ha-
Yaje CerMEHTa JaHHBIX, U e¢ 0a30BbId aapec COBMagaeT ¢ 0A30BBIM aqpEcoM
BCETO CETrMEHTa, KOTOPBIH yXe ObUT BBIUYMCICH W TMOMEIIEH B JECKPHUIITOP
gdt data. B crpokax 73, 74 06a30BbIii aapec M TpaHHUIA ITOMEMIAIOTCSA B
TpeOyembie mosst pdescr, a B ctpoke 75 xomanzaou lgdt 3arpyskaercst peructp

GDTR, coobmias, Takum 00pa3oM, MPOIECCOPY O MECTOHAXOXKICHUE U pa3Mep
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GDT.

B npuHnHMnE Ternepp MOXHO MEPEUTH B 3alIUMUICHHBIA pexuM. OmgHaKo
MBI 3aIlyCKaeM Hally nporpammy mnoj ynpasienrem DOS (a kak ee elie MOKHO
3aIyCTUTh?) U €CTECTBEHHO 3aBEPUIUTH €€ TaKKe OOBIYHBIM 00pa3oM, 4TOOBI HE
HapylwuTh pabOTOCNOCOOHOCTh cucTeMbl. HO B 3alIUIIEHHOM pEXHME
3anperieHsl Joobie oopameHus k dyakmusaM DOS unmu BIOS. Ilpuunna 3toro
coBepiieHHo oueBuaHa — U DOS, u BIOS sBnsioTcs mporpaMMaMu peasbHOTO
pexuMa, B KOTOPBIX IIMPOKO UCIOJIb3YeTCs] CErMEHTHas aJpecalusi peajbHOTO
pexuMa, T.e. 3arpy3ka B CETMEHTHBIE PErucCTpbl CETMEHTHBIX ajpecoB. B
3alIUIIEHHOM K€ pEXHME B CETMEHTHBIE PErHCTPhl 3arpyKaloTcs He
CEerMEHTHBIE ajipeca, a celekTopsl. Kpome Toro, oOpamenue k Gynkiusm DOS
u BIOS ocymiectBiisseTcst ¢ MoMOIIb0 KoMaH I INt ¢ onpeeIeHHBIMA HOMEPaMH,
a B 3alIUIICHHOM PEXUME 3TH KOMaHJIbl MPUBEAYT K COBEPIICHHO IPYTHM
pesynbraTtaM. CneaoBarenbHO, MporpamMMmy, pabOTaloU[yl0 B 3allUIIEHHOM
peXuMe, Helab3s 3aBepmuTh cpeiactBamu DOS. CHauana ee HamO BEpHYTH B
pEAIBHBIN PEXKUM.

Bo3Bpar B peanbHbIil peXKUM MOXKHO OCYIIECTBUTH COPOCOM Tpolieccopa.
JelicTBusi mpoliieccopa mocie copoca omnpeaessitorest ogHot u3 siueek KMOIT-
MHUKPOCXEMbI — 0ATOM COCTOSHUS OTKJIFOUCHHUS, pacroiaraeMbIM 1o aapecy Fh.
B wacTHOCTH, eciiu B 3ToM OaiiTe 3amucad koa Ah, mocie cOpoca ympaBiieHne
HEMEIJIEHHO TepeaeTcsl Mo aApecy, KOTOPbIM HM3BJIEKAETCs W3 JABYXCIOBHOM
sueriku 40h:67h, pacronoxkenHoit B obmactu nanabix BIOS. Takum oGpasom,
JUIS TIOJITOTOBKKM BO3BpaTa B PealibHBIN peUM HeoOxoaumo B sueiiky 40h:67h
3amucath ajpec Bo3Bpata, a B Oaiit Fh KMOII-mukpocxemsl 3anectu kox Ah.
[IpuBeneHHbli crnoco0 Bo3BpaTa B pealbHBIA PEXKHUM HCIOJIB30BAJICS B
nporieccopax 1286 (Tak kak JApyroro crioco0a Bo3BpaTa B HEM IPEIyCMOTPEHO
HE OBLIIO).

B mnporeccopax, HauuHas ¢ 1386, mepexox M3 pealbHOrO peXMMma B

3aIHHmeHHBIﬁ n 06paTHO MOXET OCYHICCTBIIATBCA C HCIOJIb30BAHUCM
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ynpasisitoniero peructpa CR0O. Tak kak BCTpeTUTh ceilyac «KuUBOW» 286
MPOIIECCOp TMPAKTUYECKH HE PEalbHO, BOCIOIB3YEMCS HWMEHHO TaKUM
CIIOCOOOM.

Bcero B mukpormnporeccopax 1386 u Bbilie HMeeTcsi 4 IpOrpaMMHO
anpecyembix yrpasisitomux peructpa CRO, CR1, CR2 u CR3 [8]. Peructp CR1
3ape3epBupoBaH, peructppl CR2 wu CR3  ynpaBiadioT  CTpaHUYHBIM
npeoOpa3zoBaHueM, KOTOPOE B pacCMaTPUBAEMOM MPOTpaMMe HE HCIIOIb3yeTCs,
a peructp CRO coaepxuT HaOOp yHpaBiSIONIUX OWTOB, M3 KOTOPHIX HaM
uHTepecHbl OUTHI () (BKIIIOUEHHE W BBIKIIOYEHHUE 3alUIIEHHOTO pexuma) u 31
(pa3pernieHue CTpaHUYHOTO MPEOOPa30BaAHUS ).

[Tocne cObpoca mporeccopa 06a 3T OuTa COpOIIEHBI, Oarogaps 4yemy
IpoIleccop HadynHaeT paboTaTh B PEATbHOM PEXKHUME C BBIKIIOYCHHBIM
CTpaHWYHBIM TpeoOpa3zoBanueM. YcraHoBka wuamgmero 6uta CRO B 1
MEPEeBOIUT TPOLIECCOP B 3allMIIEHHBIM peXUM, a cOpOC €ro BO3BpallaeT
Iporeccop B peasibHbI pekuM. ClemyeT OTMETHTh, YTO MJAIIas IMOJOBHHA
peructpa CRO coBmagmaer co ciaoBoM cocTosiHus 286 mporeccopa, MO3ITOMY
KoMaHJbl yTeHuss W 3anucu B peructp CRO anamoruusel mo pe3ynabTaTy
KOMaHaaM SMSW u ImSw, KoTopble cCOXpaHEHBI B CTapIIUX IPOILECCopax H3
COOOpaXeHW COBMECTUMOCTH.

Eme oauH BaxHBIA 1Iar, KOTOPHIM HEOOXOIMMO BBITIOJIHUTH TMEPe
MepexXoJ0M B 3alTUIICHHBIA PEXKUM, 3aKIIIOUACTCA B 3allpeTe BCEX ammapaTHbBIX
npepbiBaHuid. J[e10 B TOM, YTO B 3aIIUIIIEHHOM PEXHUME MPOIIECCOpP BHITIOIHSIET
nporeaypy o0paboTKH MpephIBaHUS WHAYE, YeM B peaabHOM. [Ipu mocTymiennn
CUTHAJIa TpephIBaHUs TIpolleccOp He oOpamaercss K TaOJIuIle BEKTOPOB
NpEphIBaHUN B TIEPBOM KWJIOOAlTe MaMATH, KaK B pEaJbHOM pEXUME, a
U3BJIEKACT aJpec MpOorpaMMbl OOpaOOTKM TpephIBaHUS U3  TaOJIMIIBI
JIECKPUTITOPOB TPEPhIBAaHUHN, TOCTPOSHHOW aHAJIOTHYHO TaOJHIE TJIOOATBHBIX
JECKPUTITOPOB U  pacliojlaraéModl B IMporpaMMe ToJib3oBaTenss (WM B

oTepalMoOHHON cucTteme). B Hamem nmpumepe TakoW TaOIHIBI HET, U HA BpeMs
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paboThl TpOrpamMmbl MpEpbIBAaHUS MPUAETCS 3alpeTUTh. 3ampeT BCex
anmapaTHbIX MPEPhIBAaHUN OCyIIeCTBIIsIeTCs KoManaou Cli (ctpoka 77).

B ctpokax 78, 79 B mopt 70h 3aceutaercs xox 80h, koTophlit 3amperiaer
HEMacKHpyeMbIe MpepbIBaHus (KOTOPBIC HE 3alpeniarTcs koMmanoi cli).

B cTpokax 81...83 ocyiecTBisieTcss mepeBo MpoIeccopa B 3alIUIIEHHbIN
pexuM. OTOT TMEepeBOJ MOXKHO BBIIOJHUTH PA3IUYHBIMU criocobamu. B
paccMaTpuBaeMOM IpUMeEpe AJisl 3TOTO HMCMOb3yeTcs kKomaHaa Mmov. CHauana
conepkumoe ynpasistomiero CRO perucrpa cuuthiBaeTcs B akkymyssitop EAX,
3aTeM ero MJaAmui OUT yCTaHABIMBAETCS B 1 C MOMOIIBIO KOMaHbI Of, 3aTeM
COJIEPKUMOE aKKyMYJIATOpa OISATH 3alUCBHIBACTCA B YHPABISIOUIUN PETHCTP
CRO c¢ yxe wmomuduimpoBaHHbIM MiaamuM OutoM. Bce mocnemyromme
KOMAaH/IbI BBITIOJHSIOTCS YK€ B 3aIUIICHHOM PEKUME.

XOTA 3alIMIIEHHBIA PEKUM YCTAHOBIIEH, OJTHAKO JEHUCTBUS 0 HACTPOMKE
CUCTEMbI €Ll HE 3aKOHYEHBI. JIeHCTBUTENBbHO, BO BCEX HCIOJIb3YEMBIX B
IporpaMMe CETMEHTHBIX PETUCTPAaX XPAHATCA HE CEIEKTOPHI JECKPUIITOPOB
CETMEHTOB, a 0a30Bble CErMEHTHBIE ajJpeca, HE UMEIONIME CMbICIAa B

3AMUIICHHOM PCIKHUMC.

CErMEeHTHbIE
PEFMCTREI TeHEERIE PETWCTHEI

cs [ Cemexrop | | Basa | Tpama | Ampubymr |
55 | Cemextop | | Basa | Tpamma | Arpubymr |
DS | Cemextop | | Baa | Tpamma | Arpubymar |
Es | Cemextop | | Basa | Tramma | Arpusyr |
Fs [ Cenextop | | Basa | Tpmmma | Ampubym |
65 | Cemextop | | Baa | Tpamma | Arpubymr |

Pucynok 1.11 — CerMeHTHbIE U TEHEBBIE PETUCTPHI

OTcroma MOXHO clielaTh BBIBOJ, YTO TOCTE TEPexojia B 3aIIUIECHHBINA
pEeXHUM MporpaMMa He J0JDKHA paboTaTh, Tak Kak B peructpe CS moka emie HeT
CEJICKTOpa CErMEHTa KOMAaHJ, M MPOIECCOpP HE MOXKET 00pamaThCsi K ITOMY

CErMEHTY. B IeliCTBUTEIBHOCTH 3TO HE COBCEM TaK.
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B mpoueccope miig Kaxkaoro M3 CErMEHTHBIX PETUCTPOB HMMEETCS Tak
HA3bIBACMbId TEHEBOW pErucTp JECKpUNTOpa, KOTOpPBHIA HMeeT ¢opMmaT
neckpunropa (pucyHok 1.11). TeHeBble perucTpbl HEJOCTYIIHBI POTPAMMHUCTY.
OHU aBTOMATHYECKH 3arpy>kKaroTcsi MPOIECCOPOM U3 TAOJHMIIBI JIECKPUITOPOB
KaXbIM pa3, KOrAa MPOLECCOp 3arpy’kKaeT COOTBETCTBYIOIIUN CETMEHTHBIN pe-
ructp. Takum oOpa3oM, B 3allIMIIIEHHOM PEKHMME MPOrPAMMUCT UMEET JENO C
CEJICKTOpaMH, T.€. HOMEpPAMH JECKPUITOPOB, a IPOLECCOP — C CaMHUMH
JECKPUNTOPAMH, XPAHSIUIMMHUCS B TEHEBBIX perucrpax. VIMEHHO cOAEepKHMOE
TEHEBOTrO peructpa (B TMEpPBYIO oOuYepeab, JIMHEHHBIM aJpec CEermMeHTra)
ompefensieT o0nacTb MNamsATH, K KOTOpPOW oOpalaercs Mporeccop IpH
BBIIIOJIHEHUH KOHKPETHOW KOMAaH/IbI.

B peanbHOM peXrMe TEHEBBIE PErMCTPhI 3alONHIIOTCA HE U3 TaOJIULIbI
JECKPUIITOPOB, a HEMOCPEACTBEHHO CaMUM MpoueccopoM. B wacTtHOCTH,
IPOLECCOp 3aIlOJIHAET MoJie 0a3bl KaXKJOr0 TEHEBOIO PETUCTPA JUHEHHBIM
0a30BbIM aqpECOM CErMEeHTa, IIOJYYEHHbIM IyTeM YMHOXEHUs Ha 16
COJIEP)KMMOI0 CETMEHTHOI'O PETHUCTPa, KaK A3TO U IIOJIOXKEHO B PEAJbHOM
pexume. [loaToMy mnocine mnepexoja B 3allMIIEHHBIA PEXUM B TEHEBBIX
perucTpax HaxoAsTCs NpaBWIbHBbIE JUHEIHbIE 0a30BbIE aapeca, U Mporpamma
OyZeT BBINOJHATHCS MPABUIBHO, XOTSI C TOYKM 3PEHMsI MpaBWI aJpecariu
3aIMIIEHHOTO PEeKUMa COAECPKUMOE CETMEHTHBIX PETUCTPOB JIUIIEHO CMBICIIA.

Tem He MeHee, mocie nepexoa B 3alIMILNEHHBIA PEXUM, IPEKIE BCETO,
CJIEYET 3arpy3UTh B UCIIOJIb3YEMBIE CETMEHTHBIE PETUCTPHI (M, B YACTHOCTH, B
peructp CS) CeNeKTOpbl COOTBETCTBYIOIIMX CETMEHTOB. OJTO IO3BOJHUT
IPOLECCOPY MPABUIIBHO 3aNOJHUTH BCE IMOJII TEHEBBIX PErHMCTPOB U3 TaOJMILIBI
neckpuntopoB. Iloka 3Ta omepaiiysi HE BBIIIOJIHEHA, HEKOTOPBIE MOJIsI TEHEBBIX
perucTpoB (B YaCTHOCTH, TPAHMIIBI CETMEHTOB) MOTYT COJEP)KAaThb HEBEPHYIO
uHbOpMaITHIO.

3arpy3uth CEJIEKTOphl B cermMeHTHbie peructpel DS, SS u ES He

npeactasisaet Tpyaa (ctpoku 93 — 101). Ho kak 3arpy3uTh CEIEKTOP B PETUCTP
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CS? [nst 3TOro MOXHO BOCHOJIB30BAThCSl MCKYCCTBEHHO CKOHCTPYHUPOBAHHOMU
KOMaH/JI0M JallbHEro mepexoja, KOTopas, Kak HM3BECTHO, IMPHUBOJUT K CMEHE
conepxkumoro u IP, u CS. Ctpoku 89 — 91 nemMoHCTpupyIOT 3Ty MeTOAUKY. B
peaIbHOM pEKMME Mbl MTOMECTHJIM Obl BO BTOpPOE CJIOBO aJpeca CEerMEHTHBIN
aZipec cerMeHTa KOMaH/, B 3alUIIEHHOM >K€ Mbl 3allUChIBAEM B HETO CEJIEKTOP
ATOTO cerMeHTa (uucyo 16).

Komannma nanpHero mepexoma, momumo 3arpy3ku B CS cenmekTopa,
BBITIOJIHAET €lle OJHY (PYHKIMIO — OHA OYHUIIAeT OYepelb KOMaHJI B OJIOKe
OpeIBbIOOPKM KOMaHJ mporeccopa. Kak U3BECTHO, B  COBPEMEHHBIX
mporeccopax C IeJIbl0 TOBBIIICHUS CKOPOCTH BBITIOJHEHUS TMPOTPAMMBI
UCIOJIb3YETCsl KOHBeHepHass oOpaOoTKa KOMaHJ MpOrpaMMbl, IO3BOJSIOIIAS
COBMECTUTH BO BpeMeHH (pa3bl ux o0paboTku. OJHOBPEMEHHO C BBINIOJHEHUEM
TeKyIien (mepBoi) KoMaHAbl OCYIIECTBIISICTCSI BRLIOOPKA OMEPAHIOB CIEAYIOIEH
(BTOpOI1), memmdpalus TpeTheil U BHIOOPKA W3 MaMSITH YETBEPTONM KOMAaH/IBI.
Takum 00pa3oM, B MOMEHT Tepexo/ia B 3aIIUIICHHBIA PEXUM YKE MOTYT OBITH
pactdpoBaHbl HECKOJBKO CJICAYIOIMIUX KOMaHJ M BbIOpaHbl M3 MaMATH UX
ornepanapl. OJIHAKO 5T JEHUCTBUSI BBIMOJIHSINCH, OYEBHJIHO, 1O TpaBHIIAM
peaslbHOTO, a He 3aIIUIIEHHOTO PEXHMa, YTO MOXKET MPUBECTH K HApYIICHUSIM B
pabote mporpammbl. KomaHna mnepexofa ouuUIaeT OYepeab MPEABBIOOPKH,
3aCTaBJIss IPOIIECCOP 3AMOTHUTH €€ 3aHOBO Y)K€ B 3aIIUIIICHHOM PEKUME.

Cnenyrommii  parMeHT mpumepa mnporpammbl (ctpoku 100 — 113)
SBJIIETCSI YUCTO WJUIIOCTPATUBHBIM. B Hem wmHuUIManusupyercs (1Mo mpaBujiam
3alTUIIEHHOTO peknmal) cerMeHTHBIN peructp ES u B BumeoOydep BbIBOIUTCS
coobOmienue ‘A message in protected mode' (3eseHbIM IBETOM Ha CHHEM (OHE),
TaKk, 4YTO OHO pAaclojaraeTcss B CepeAuHe TATOW CTPOKH DKpaHa, uYeM
MOJITBEPIKIAETCS MPaBIWIIbHOE (DYHKIIMOHUPOBAHUE MTPOTPAMMEI B 3aIUIIICHHOM
peXUME.

Kak yxe oTmMedanoch BbIIIE, IS TOTO, YTOOBI HE HAPYIIUTH

paborocniocooHocTh DOS, mporieccop cienyeT BEpHYTh B PEATbHBINA PEXKUM,
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MOCJIE YeT0 MOKHO OYAET 3aBepIIUTh IpOorpamMmy oObIYHBIM 00pazom. [lepeiitu
B peajbHBIA pEXKUM MOXKHO pa3HbIMH crocobamu. MOXHO, Hampumep,
OCYIIECTBUTh cOpOC Tmporeccopa, 3aciaB komanmy FEh B mopr 64h
KOHTpOJUIepa KJIaBUATyphl. JTa KOMaHAAa BO30Y>KJAaeT CUTHAJI Ha OJIHOM U3
BBIBOJIOB KOHTpOJUIEpa KJIaBUATYPhl, KOTOPHIH, B KOHEYHOM CYETE, MIPUBOJIUT K
nosIBJICHUIO curHaia cOpoca Ha BeIBoje RESET wmukpompoueccopa. 3tot
cnoco® (emMHCTBEHHBIM s 286 mpoieccopa) HEyAOOEH TeM, YTO IS
BBITIOJIHEHUS cOpoca HEOOXOJUMO HECKOJIBbKO MUKpPOCEKYHH. Eciu BBIONHATH
TaKUM OOpa3oM IEepexoJ B pPEAJbHBIA PEXKUM JOCTATOUYHO YAacCTO, MOXKHO
MOTEPSITH MHOTO BPEMEHH.

B mnamem mnpumepe mnepexoa B pEAIbHbI PEXKUM OCYLIECTBISETCA
MIPOCTHIM cOpocoM mitamiiero oura B ynpassstonieM peructpe CRO.

Ecnu nmpocto nepeiTu B peanbHbId pexxuM cOpocom Outa 0 B peructpe
CRO, B TeHEBBIX PETUCTPAX OCTAHYTCS JIECKPUIITOPHI 3ALUIIEHHOTO PEXUMA, U
Opu TEpPBOM K€ OOpamleHWu K JTI0O00OMYy CErMEHTY MpOrpaMMbl BO3HHUKHET
UCKJIIOYEHHE OOIeH 3aliuThl, TaK KaK HU OJMH U3 OIpPENEICHHBIX paHee
cerMeHTOB He umeer rpanuilibl FFFh. Tak kak o0pa®oTka HMCKIIIOYCHHH HE
MIPOM3BOIUTCS, MPOU3OUIET COpOC Mpoieccopa W Imepe3arpy3ka KOMIbIOTepa,
TaK KakK B JaHHOM CJIy4ae He HacTpauBaJics OallT COCTOSHUS Mepe3arpy3ku, U He
3aMOJHSINCh  COOTBETCTBYIONIME — siuelikm  oOmactm  maHHeIXx — BIOS.
CrnenoBaTenbHO, epe] MEPEX00M B peasIbHbIN pexUM HEOOXO0AMMO UCIIPABUTh
JECKPUITOPBl BCEX MHCIIOJIb3YEMbIX CErMEHTOB: KOJOB, JAaHHBIX, CT€Ka U
Buneo0ydepa. CermentHsie peructpsl FS u GS He ncmonb30Bamnch, TOITOMY O
HUX MOXKHO HE 3a00TUTHCS.

B crpokax 118 — 121 B mosis rpaHui; BCEX YETHIPEX JIECKPUNTOPOB
sanuchiBacTcs 3HaueHue FFFFh, a B ctpokax 124 — 129 BeInoHsAeTCs 3arpysKa
CEJIGKTOPOB B CETMEHTHBIE PErHCTpPhl, YTO MPUBOJUT K IEpe3anucH
COJEP)KUMOTO TEHEBBIX pErucTpoB. Tak Kak cerMeHTHBId peructp CS

NporpaMMHO HCIOOCTYIICH, €TI0 3arpy3Ky IPpUXOAUTCA OIATb BbIIIOJHATH C
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MOMOIIbI0 MCKYCCTBEHHO C(HOPMHPOBAHHOM KOMAaH/Abl JalbHEro Mepexoaa
(ctpokm 133 —135).

[locne HacTpoKM BCEX WCIOJIb30BAHHBIX B 3aAlIUIIECHHOM DPEXHUME
CEIrMEHTHBIX PETUCTPOB, MOXKHO cOpachiBaTh OUT O yIpaBiSIOIETO PErucTpa
CRO (ctpoku 137 — 139). Ilocne mepexoja B pealibHBIM PEXUM OISTh HAJO
BBITIOJIHUTH UCKYCCTBEHHO CPOPMHUPOBAHHYIO KOMaH/IbI TAJILHETO Mepexo/ia s
TOTO, YTOOBI OYHUCTUTH OYEPEabh KOMaHJ B OJIOKE MPEIBBIOOPKH TPOIECCOopa H
3arpy3uTh B peructp CS BMeCTO XpaHSIIErocs TaM CeJIEKTopa OOBIYHBIM
CETMEHTHBIH ajjpec peructpa komans (ctpoku 140 — 142).

HckycctBeHHO chopMUpOBaHHas KOMaHJa JajbHETo Mepexoja mepeaact
yIpaBJICHHE Ha METKY Feturn.

Teneps mpormeccopa omaTh paboTaeT B peaqbHOM pekume. [Ipu stom,
XO0Tsl B cerMeHTHBIX peructpax DS, ES u SS ocranuce HenelcTBUTENbHbBIE ATIS
pEaNIbHOTO peXXHUMa CEJIEKTOPBI, MPOrpaMmMa Moka paboTaeT KOPPEKTHO, TaK Kak
B TEHEBBIX PETUCTPaxX HAXOATCS MPaBUIbHBIC JMHEHHBIC agpeca (OCTaBIIUECS
OT 3alUIIEHHOTO peXHMa) W 3aKOHHBIE Ui PEAIbHOTO peXuMa TPAHULIBI
(3arpyxeHHbie B cTpokax 118 — 121). Oxnako, eciii B IporpaMMe BCTPETHTCS
Jar00asi KOMaHJa COXpPAaHEHHS] WM BOCCTAHOBIJICHHUSI KAaKOTO-THMOO CErMEHTHOTO
perucTpa, HOPMaJIbHOE BBIMOJIHEHHE MPOTpaMMbl HAPYIIUTCS, TaK Kak B
CETMEHTHOM PETHUCTPE OKAKETCS HE CETMEHTHBIN aJIpec, KaK 3TO JOKHO OBITH B
peaJlbHOM pEXUME, a CeJleKTop. OTO 3HayeHue OyAeT TpaKTOBaThCs
IIPOLIECCOPOM KaK CETMEHTHBIN aJIpeC, YTO MPUBEAET B JAIBHEUIIIEM K HEBEPHON
azipecalriii COOTBETCTBYIOIIETO CETMEHTA.

Ecnu naxe B octaBiieMcsi TEKCTE€ MPOTpaMMbl M HET KOMaH/| YTEHUSI WIH
3aliCH CETMEHTHBIX PETUCTPOB, HEMPHUATHOCTA BCE PABHO BO3HHUKHYT, TaK Kak
npoctoii Bbi3oB DOS'oBckoro mpepeiBanms Nt 21h npuBeger k  3THM
HENPUATHOCTSIM, Tak Kkak jaucrerdep DOS BbINONHSET COXpaHEHHE W

BOCCTAHOBJICHUE PETUCTPOB (B TOM YHUCJIE M CETMEHTHBIX) MPHU BBIMOJHEHUH

¢bynxiuit DOS.
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[TosTomy mocne mepexoa B peaiabHbId PeKUM HEOOXOAMMO 3arpy3uTh B
UCIIOJIb3yeMbIE J1aJieeé CErMEHTHBIE PETHUCTPBl COOTBETCTBYIOIINE CErMEHTHBIE
aapeca. B crpokax 148 — 151 B peructpsl DS u SS 3anuchiBaloTcsi CerMEHTHBIC
aJipeca COOTBETCTBYIOIUX CETMEHTOB.

[Tpu paccMoTpeHHOM BapuaHTe BO3BpaTa B peaibHbIil pexum (0e3 copoca
npoleccopa) He HaJl0 COXPaHATh KaJp CTeKa, TaK Kak coaepKumoe perucrpa SP
B 3TOM CJIy4ae HE pa3pylIaeTcs, a perucTp SS Mbl y)Ke HHUIIMATU3UPOBAIIH.

Jis  BOCCTaHOBJICHHS PAOOTOCIOCOOHOCTH CHCTEMBI CIIEAYeT TaKXKe
paspenuTh MpepbiBaHus (MacKUpyemble — CTpoka 155, Hemackupyembie —
ctpoku 156, 157), mocie yero nporpamMma MOXKET MPOJIOJIKATECS yKE B peaib-
HOM pexxume. B paccmMoTpeHHOM mpumepe Aiisi MPOBEPKH pabOTOCIIOCOOHOCTH
CHCTEMBI B 3TOM PEXKHUME Ha DKpaH BBIBOAMTCS cooOmieHue ‘Real mode now’ ¢
nomonipio yakmuu DOS 09h. J{ns HarssgHOCTH B COOOIICHHE BKITIOUSHBI ESC
MOCJIEIOBATEILHOCTH JIJIi CMEHBI 1[BETa CUMBOJIOB U (POHA (KpAacHBIE CHUMBOJIBI
Ha 3es1eHOM (pone). OcyllecTBICHa CMEHA 1BETAa CUMBOJIOB U (DOHA MOXKET OBITH
JuIib B ToM citydae, eciit B DOS ycranosnen apaiisep ANSL.SYS. Ecnu nocne
nepexoja B pealbHBI peXuM TpH ycraHoBieHHoOM 1paiiBepe ANSIL.SYS
cooOleHue O0ysieT BbIBEICHO 0€3 M3MEHEHHS I[BETOB, 3TO MOXXET TOBOPUTH 00
OIIMOKAX 3aIUIIIEHHOTO PEeXKUMA.

[lepen 3aBeprieHreM MPOrpaMMbI, OHa OXHAAEeT BBOAA C KIABUATYPHI
(bynkiuss 0 mpepsiBanus int 16h), 4roObl MOXXKHO OBLIO YCIETh YBHIETH
COJEPKUMOE IKpaHa.

[Mporpamma 3aBepmiaetcs OOBIMHBIM oOpa3zom ¢ynkmmerr DOS 4Ch.
HopwmainbHoe 3aBepiiienue rnporpammel U iepexoa B DOS toxe B kKakoil-To Mepe

CBUACTCIILCTBYCT O €€ IIPAaBHUJIbHOCTH.

37



1.3 Bonpocwi 011 camonpogepku

1. Kakwue pexxumbl pabOThI MOAAEPKUBAIOT 32-pa3psiHbIe MPOIECCOPhI X867

2. Kakue peructpsl B 32-pa3psiHbIX MHUKpoOIporieccopax X86 sBiswoTcs 16-
pa3psAIHBIMU?

3. Kakwue HOBBIE (haru 100aBIIIHCH ¥ 32-pa3psSaAHBIX MUKPOTIPOIIECCOPOB X867

4, Kakue pa3psael  ynpapistomero peructpa CRO  muxpomporieccopa
YKa3bIBAIOT COCTOSTHUE U PEXKHUMBI paboThI mpoiieccopa’?

5. Yto Takoe OUT CTpaHUYHOTO MPeoOpa3zoBaHUsI?

6. Uto Takoe 6uT compoiieccopa’?

7. Jlns yero Hy»eH OUT MEPEKIIIOUCHHS 3a0a4n?

8. Uto Takoe OUT 3MyJIsIIUU conpolieccopa’?

9. [lns wero Hy»eH OMT MPUCYTCTBUS compolieccopa?

10.YTo Takoe OUT pa3perieHus 3aUThI?

11.Kakue perucTpbl MHUKpOIpoLeccopa MCHOJIB3YIOTCS JUIsl  TOAJIEPIKKU
CTPaHUYHOTO MPeoOpa3oBaHUsI?

12.YT10 Takoe perucTpbl CUCTEMHBIX aJpeCcOB?

13. 17151 yero Hy>XeH PEerucTp TaOIHIIbI TJIO0ATBHBIX I€CKPUIITOPOB?

14.J15151 yero Hy>XeH perucTp TaOIHIbl JECKPUITOPOB MPEPbIBAHUN?

15. 17151 yero Hy>KeH PEerucTp TaOIHIIbI JOKAIBHBIX JIECKPUITOPOB?

16. /{7151 4ero Hy>KEeH PETUCTpP COCTOSHUS 3a1a9n?

17.Kakue neWicTBUS HAJAO BBHINOJIHUTH, YTOOBI B KOMITHMJIMPYEMOM IMpOrpamme
MO>KHO OBIJIO MCTIOB30BaTh 32-pa3psiAHbIe OnepaHabl?

18.Kakne komaHABI TOSBUINCH B  32-pa3psAOHbIX  MHKPOMIPOIIECCOPAX
(mpumepsr)?

19.KakoBo riaBHOE OIrpaHHUUYCHHE PEATHBHOTO pekrMa paboThl poiieccopa’?

20.Kakne JOMOJHUTENBHBIC BO3MOXXHOCTH TIOSBIISIFOTCS B 3al[UIIICHHOM

pexumMe paboThl MUKpOITpoiieccopa?

38



2 Hcnonvzosanue 32-paspsaonou aopecayuu 8 peaibHOM pedcume

Bonbioe KoIMYeCTBO MPOLECCOPOB, UCIIONB3YEMBIX B HACTOAILIEE BpeMH,
CTaBUT TMepel NporpaMMHCTaMH MPOOJIEMbl ONTUMAIBHOTO HCHOJIB30BAHUS
PECYPCOB KOHKPETHOTO Mpolleccopa B CBOMX pa3zpaboTkax. Y H3roTOBUTENEH
MUKPOITPOLIECCOPOB  CTAJI0 TPaJUMUMUE IMyOJUKOBaTh ONHCAHUS PETUCTPOB H
koMmaHn uepe3 HMurtepuer B Buue pdf-¢aiiioB, HO He gaBaTh TPH ITOM
PEKOMEHIAIMI IO UX MPUMEHEHHUI0. XOPOILIO, €CIIM U3 Ha3BaHUs (WM ONUCAHUSA)
MO>KHO CJIeJIaTh COBEPIICHHO OIPE/IEIEHHBIC BBIBOABI O HA3HAUEHUN KOMaHIbl T
peructpa. A eciau HET?

Cronb ke BpenHas TpaAulMsl — HE OIUCHIBaTh B OOIIEIOCTYITHON
JIOKYMEHTAIIUM PEKUMBI PaOOThI, KOTOPHIX COBPEMEHHBIC MPOIIECCOPhl HMEIOT
BCJIMKOEC MHOYKECTBO. Be3yClI0BHBIM YeMITMOHOM B 3TO# oOnacTu siBisiercs Intel —
3HAYMTEIIbHAS YaCTh MOTEHIMATIBHBIX BO3MOYKHOCTEH TPOIIeccOpoB Kiacca Pentium
U TIOCIIETYIOMUX MOU(UKAIMNA HE UCIONIB3YETCs TOTPEOUTENISIMU, TIOCKOJIBKY 3TH
BO3MO>KHOCTH B JIOKYMEHTAIIMH TOJIBKO YIIOMUHAIOTCS, HO HE pacCMaTPUBAIOTCS.
[IporpammucTaM NpuxoaUTCA UCKAaTh HApaOOTKU DHTY3MACTOB, KOTOPBIE TPATST
CBOE BpeMsl Ha YriayOJeHHOE HCCIEe0OBaHUE PEKHMMOB pabOThl MPOIECCOPOB U
MPUMEHEHUSI KOHKPETHBIX, IUIOXO OINHCAHHBIX HW3TOTOBUTENSMH, KOMAaHI H

peructposB mporieccopa [1].

2.1 Jlunetinas aopecayus 0anuvix 6 peanviom pedxcume DOS

B nureparype Mo mporpaMMHpPOBAHHIO OIMCAHO TPU pPeXUMa pabOTHI
MUKponporeccopoB cepur 80x86 — peasibHbI pexkuM (PEKUM COBMECTUMOCTH C
apxutektypoir 8086), 3alUIIEHHBIN PEXUM U PEKUM BUPTYAIbHBIX MTPOLIECCOPOB
8086 (SBISIOLIMIACS HEKUM TOJBUJIOM 3aIIUIIICHHOTO PEKUMA).

OCHOBHOM HEIOCTAaTOK PEAIbHOTO PEXUMa COCTOUT B TOM, UTO aJIPECHOE
MIPOCTPAHCTBO MMEET pasMep Bcero B 1 MOalT U mpu 3TOM CErMEHTHPOBAHO —
«Hape3aHo» Ha Kycouku pazMepoM 1o 64 Koait. OnHoro merabaiita oueHb Malio

JUISl COBPEMEHHBIX PECYPCOEMKHX MPUKIAAHBIX MporpaMM (TEKCTOBBIX U
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rpaduuecKux PENaKTOPOB, reoMH(pOpPMAaIIMOHHbBIX CHUCTEM, cUCTEM
NPOEKTUPOBAHUA U T. [I.), & CETMEHTAIMsI HE MO3BOJSIET HOPMalIbHO paboTaTh C
BUJICOTNIAMSITHIO U OOJILITUMHU MaCCUBAMU JIAHHBIX.

Uro MOXKHO CKa3aTh O 3AlMILEHHOM W BHUPTYaJbHOM pexumMax? MHorue
KHHUTY ¥ Y4eOHUKH 110 MUKponporieccopam Intel saxanuusaromes rmasoit «Ilepexon
B 3allMIICHHBIA pexum». Hemoctatok 3Toro pexkxuma — HEOOXOIUMOCTh 3aHOBO
co3laBaTh IPOrpaMMHOE oOecrieueHue s paboTel ¢ mepudepuitHbIMU
yCTPOMCTBAMH Ha HU3KOM YPOBHE, TO €CTh (DAKTUYECKU MOTHOCTHIO MEPEMUCHIBATH
6ce ocHoBHBIC (pyHKIIMK DOS. Mo0XHO, KOHEYHO, UcTob30BaTh WIindows, Ho 3ta
OTepallMOHHAas CHUCTEMa TMpefHa3HaueHa Uil O(UCHBIX LeNedl H  II0XO
alanTUpyeTcsl K PpeIICHUIO 3aJad OINEpaTHBHOTO YIIPABJICHUS TEXHUYECKUMHU
cucremamu. Kpome toro, Windows 3abupaer aist COOCTBEHHBIX HYXKIT U3PSIAHYIO
YacThb PECypCOB KOMITBIOTEpa M OrPAaHWYMBACT JIOCTYH K Tepu(epuitHpIM
YCTPOMCTBAM.

B HekoTOpBIX ciyyasx yHHBEpCaJIbHbIE MHOT03a/laqHble OINEparlMOHHBIC
cuctembl Tuia Windows u UnixX HenmpuMEHUMBI 110 IPUYUHAM, HE OTHOCSIIIMCSI
HanpsIMyr0 K OOJacTH BBIUMCIMTENbHOW TexHUKHU. IlepBas npuumHa —
JUIICH3UOHHBIE COTJIAIICHUS MEXAY W3TOTOBUTEISIMH U TMOTPEOUTENSIMU
nporpamMm. [IpouytnTe BHUMATENBHO JIOOYIO JIMIICH3WIO:  pPa3pabOTUUK
IPOrpaMMbl HE HECET OTBETCTBEHHOCTH Hu 3a umo. CliejoBaTenbHO, 32 Bce COOn
M HEHUCIPaBHOCTU  pacijiauMBaercs  norpeburtens.  Hampumep, 3a
aBapyui0 B CUCTEME YIPABJICHUS TPAHCIOPTOM pPa3pabOTUMKaM 3TOW CHCTEMBI
NPUIIETCS OTBEYATh MO CTaThsM YTOJOBHOTO Kojekca. UTo KacaeTcsi CUCTEM
BOCHHOI'0 Ha3HAY€HHUs, TO BOOOIE COMHUTENIbHO, YTO HAa TAKUX JINLIEH3MOHHBIX
YCIIOBUSIX Kakas-nuOo MporpaMMa MOXET ObITh O(QUIHMAIbHO TMpPHUHSATA B
DKCIUTyaTaInio Ha Tepputopun Poccun.

Bropas mpuunHa — OrpoMHBIA 00BEM YHUBEPCAJIBHBIX ONEPaI[MOHHBIX
CUCTEM — JIeCATKM MHWJUIMOHOB CTPOK Ha S3bIKaXx BBICOKOTO YypPOBH:I!

[ToHOCTBIO TIPOTECTUPOBATH TAKWE CHCTEMBI HEBO3MOXHO — Yy (DUPMBI
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Microsoft, Hanpumep, XxBaTaeT CHJI TOJIbKO Ha JOCKOHAJIBHYIO IPOBEPKY
HeOoubmoro siapa Windows! Tem Gosiee Ha 3TO He crocoOeH MOTPeOUTENh, Yy
KOTOPOTO HET BCEH NoKyMeHTauuu. J[ake B cilydae OTKpBITOM CHUCTEMBbI THIIA
Linux, ecnu OOKyMEHTalMs €CTh W BCE HCXOJAHBIC KOJBI JOCTYITHBI —
OTMPOOYHTE O00Ka3amb BOSHHBIM WM OAaHKHUpPaM, YTO B CHCTEME HET CKPBITHIX
JIOBYIIIEK U «YEPHOTO X0J1a»!

Co3nath COOCTBEHHYIO MpOTpamMMy AJiA MEPEKIIOUEHUsT B 3aIMIIECHHBINA
pexuM u paboThl B HEM — HempocTas 3ajaada. [Ipu pabote ¢ anmaparypoii B
3alMIIEHHOM PEXUME TMPOTPAMMHUCT JIODKEH YETKO IMOHUMAaTh, KaKUMH
BO3MOYKHOCTSIMHU aIlllapaTypbl MOJIb30BaThCs omacHo. Hampumep, mpuBoauMBbIe
B y4eOHHKaX MPUMEPHI MIPOTrpamMM JJIsl 3aIIUIIEHHOTO PEXXUMa YaCcTO MPOSBIISIOT
HECOBMECTUMOCTh C  OMNPEACIICHHBIMH KOHQUTYpaIusIMi 0O0OpyAOBaHUS,
MOCKOJIbKY MX aBTOPBI HE UMEJIH JIOCTATOYHO MIUPOKOU JTaOOpaTOpHOI Oa3bl 1Jist
TectupoBaHus. Jlemo B ToMm, yTo mepudepuiiHbie yCTPONCTBA BCErja HMMEIOT
Kakue-HUOyJb HECTaHJapTHbIE OCOOEHHOCTH, J100aBIsI€MbIE UX U3TOTO-
BUTEIISIMUA B peKJIiaMHbIX 1essix. [Ipu pabote B peanbHoMm pexkume DOS takue
O0COOEHHOCTH HE MPUMEHSIOTCS U TIOTOMY HUKAK HE MPOosBIAIOTCS. OIHAKO OHU
MOTYT TIOKa3aTh ce0s C caMOW HENMPHUATHOW CTOPOHBI IMPHU TIEPEKITIOYCHUH B
3alMIIEHHBIM PEXUM, KOT/a MPOTPAMMUCTY TMPUXOIUTCS TIEPEHACTPAUBAThH
nepudepuiiHpie yCTpOWCTBA Ha HOBYIO MOJI€NIb OpraHU3allMu OINEpPaTUBHOMN
naMaTd, Tepe3anuchiBasg TP 3TOM MHOXKECTBO Pa3IMYHBIX PETUCTPOB
anmapatypbl. BO3MOXXHO [Be cHUTyaluu: JU0O B CTaHIAPTHBIX pPETUCTpax
HEKOTOpPBIE  pa3psabl  MPUMEHSIOTCS  HECTAaHAAPTHBIM  00pa3oM,  HO
IPOrPaMMUCTy 00 3TOM HHMYErOo HE U3BECTHO, JIMOO BOOOIIE MMEIOTCS KaKue-
aM00 JIOTIOJHUTEIBHBIC PETHCTPHI, HE OINHWCAHHBIE B JIOKYMEHTAIlUH, HO
BIIMSIONINE Ha PEKUM pPaOOTHI cHCTeMbl. Bo3HHMKaeT alOcypaHas CUTYyalws:
pOCTOl (peanbHBI) peXUM padoThl 3amaeTcs mporeaypamu BIOS dupmebl-
WU3TOTOBUTEIISI CUCTEMHOM IUIAThl, KOTOpass OOBIYHO XOPOIIO OCBEAOMJIEHA 00

OCOOEHHOCTSIX TPUMEHSEMOr0 Ha OSTOW IUIaTe YHUICETa, a MPOTPaMMBbI IS
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nepexoja B 3alMIICHHBIM PEXHUM BBIHYXKJEHbI MHCAaTh COBEPILIECHHO
MIOCTOPOHHHE JIIOAM, HE pacrojaraoliue J0KyMeHTaluel B mojiHom ooreme. B
BIOS Bxi1t04eHO HEKOTOPOE KOJUYECTBO MPOIEAYP JJis pabOThl B 3aITUIIICHHOM
pexuMe, HO OHU OXBAaThIBAIOT JIUIIh YaCTh HEOOXOAUMBIX OTEepallni.

BooOrie roBopsi, n300MiIMe YIPaBISIIOIMIMX PErHCTPOB B COBPEMEHHBIX
MEPCOHANIbHBIX KOMIIbIOTEpax (MX 00IIee KOIMYECTBO JOCTHUTaeT HECKOJIBbKUX
TBICSIY) — SIBJICHHE COBEPUICHHO HEHOPMAJIbHOE, TEOPETUUECKU MPUBOIIIEE K
YBEIMYECHHUIO KOJIMYECTBAa BO3MOXKHBIX PEKUMOB PabOThl /10 OECKOHEUYHOCTH.
[TockonbKy MPOTECTUPOBATH (PYHKIIMOHUPOBAHME CHCTEMBbl B MWLIMApAAX
Pa3MMYHBIX PEKAMOB TEXHUYECKH HEBO3MOXHO, pPa3pabOTYMKX MPOrPaMMHOTO
oOecrieueHrss He MOTYT HCIHOJIb30BATh JIOTIOJHUTEILHBIE CPEJCTBA, M OTPAHUYECHBI
HECKOJIbKUMH OOIIECHPUHITHIMU (CTaHIAPTHBIMU) pexxumaMu. UToObl yOenuThscs B
3TOM, JIOCTaTOYHO CPABHUTH MOJHBIA HA0Op KOMaHI JIOOOro mnepudepuitHoro
YCTPOMCTBA C peajbHO HCHOJB3yeMbIM (Hampumep, B BIOS) moamHOXkecTBOM
KOMaHJI JaHHOTO HaOopa. bojplias 9acTe perucTpoB B HACTOSIIEE BpeMs B
MIPUHIIMIIE HE HYKHA — YCTaHOBKOM pekuMa paboThl ieprdepuiftHOro yCTponucTBa
JIOJDKEH 3aHUMATHCS €T0 BCTPOSHHBIN CIEMAM3UPOBAHHBIN MTPOIIECCOP, a HE IICH-
TpaJIbHBIA TIporieccop KommbioTepa. OmHAKO Tepexo]] Ha HOBbIE TEXHOJOTUH
NPOU3OUIET, BEPOSATHO, TOJBKO TIIOCIAE€ OYEPEIHOr0 KpU3UCa B Pa3BUTUU
KOMIIBIOTEPHON HWHAYCTPUHU, a IMOKa YTO MPHUXOAMUTCS TMPHUCTIOCAOINBATHCT K
CJIO>KMBILICVCSI CUTYALINH.

W3noxkeHHbIe BBINIE MPUYUHBI MPUBOISIT K TOMY, YTO MPOTPAMMUCTHI
BBIHY’KJICHBI MCKAaTh pPa3M4YHble 00X0aHbIe MyTH. OOWH U3 BO3MOXKHBIX MPHUEMOB
— HCIIOJIb30BAaHUE JIMHEMHOW ajpecanuy naMatd. JIMHeWHas ajapecamus — 3TO
Haubosee TMPOCTOM, € TOYKA 3PEHUS MPOrPaMMHUCTA, CHOCOO0  pabOThI
HEMOCPEICTBEHHO ¢ anmnaparypoil 9BM (jorudeckue ajgpeca npy 3TOM COBINAAAOT
¢ ¢usudeckumu). Pa3nuyuus B opraHu3aiyiy NamsITd B PETbHOM, 3aIlUIIICHHOM U

JMHEWHOM peKrUMax padoThI Mpolieccopa WLTFOCTPUPYET PUCYHOK 2. 1.
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Pucynok 2.1 — Opraau3zanus agpecHOro NpoCTpaHCTBA B PEAJIbHOM,
3aIIMIIEHHOM U JIMHEWHOM PeKUMax paboThI mporeccopa x86
JIuHeitHyl0 aJpecalio MOYKHO HCIIOJNb30BaTh B CIIEHHATM3UPOBAHHBIX
IIPOrpaMMax, AaKTHUBHO JKCIUIyaTUPYOIIMX pecypcbl OBM — kak B
KOMITBIOTEPHBIX UIpaX, TaK U B CUCTEMaxX aBTOMATHKH, U3MEPUTEITLHBIX CUCTEMAX,
CUCTEMAaxX VIpABICHUSA, CBSI3M W T. M. lI[puMeHeHWE JIMHEWHOW ajpecanuu
1e1ecO000pa3HoO B TOM Cllydae, €Cliu MPOCKTUpyeMasi CUcTeMa IMpeIHa3HaueHa JIjist
BBITIOJTHEHUSI OTPAaHUYCHHOTO, 3apaHee M3BECTHOrO Habopa (QyHKIMN U TpeOyeT
BBICOKOTO OBICTPOJNEHUCTBHSI M HAIEKHOCTH. PazpaboTunku mMporeccopoB Havyalu
BHEJIPATH JIMHEWHYIO ajipecalrvio (B KauyecTBE OJHOTO M3 BO3MOXKHBIX PEKHUMOB
paboThI) TIpH Tepexojie ¢ 16-pa3psaHON apXUTEKTYphl Ha 32-paspsaHyro. Oupma
Intel BBena Takol pexum B mporeccope 80386, mocie yero oH cran (haKTHUSCKH
CTaHJIAPTHBIM (TIOJIJIEP>KMUBAETCSI HE TOJILKO BCEMH MOCIIEAYIOIIUMU MOACIISIMU, HO

M BCEMHU KIIOHAMHU apXUTEKTYphbl X86), OJHAKO OCTAJICS HEJIOKYMEHTHUPOBAHHBIM
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(moutT HE omnMcaH B JMTEpaType M HE paccMaTpuBaercsi B (DUPMEHHOM
PYKOBOJICTBE 110 TPOrPAMMHUPOBAHHIO).

s monb3oBaTenieil OOBIYHBIX TEPCOHATBHBIX KOMITBIOTEPOB JIMHEWHAs
aJipecaliysi B YUCTOM BHJIE MHTEpECa HE MPEJICTABIISIET 110 TEM e MPUUMHAM, YTO U
samuiieHHbId pexkum: DOS u BIOS QyHKIMOHUPYIOT TOBKO B peaIbHOM PeXKUME
c 64-kunoOalT-HBIMA CeTMEHTaMH, U TPU TEPeXoie B 000N APYrod pexum
MPOTPAMMHUCT OKa3bIBAa€TCA OJWH Ha OAWH C ammaparypodr OBM — 06e3
nokyMeHTanui. OJHAKO KpOME YHMCTBIX PEKUMOB Tporieccopsl Intel criocoOHb
pabotate u B pexuMax ruOpumHbiX. Emne B 1989 romy Tomac Pomen (Thomas
Roden) mpemioxun MCIob30BaTh UHTEPECHYI0O KOMOWHAIIMIO CETrMEHTHOM (ISt
KOJa U JIaHHBIX) W JIMHEWMHOM (TONMBKO JUIS JAaHHBIX) ajpecarmu [2].
[IpeanoxeHHbIE UM METOJA TO3BOJISIET, HAaXOAsACh B 0ObaHOM pexkume DOS,
paboTaTh CO BCEW JOCTYITHOW MaMAThIO B TMpENENax YeThIPEXIUrabailTHOro
ampecHoro mpoctpaHcTBa mporieccopa Intel 80386. UToObI BKIIOUUTH PEKHM
JUHEWHOW aJipecallii JAHHBIX, HEOOXOIMMO CHSTh OIpaHUYEHHs] Ha pasMmep
CErMEHTa B TEHEBOM DPETHCTPE, COOTBETCTBYIOIIEM OJHOMY M3 JONOJIHUTEIbHBIX
CerMEeHTHBIX peructpoB FS mm G5 (mpu HEOOXOIUMOCTH OIUCAHUE APXUTEKTYPhI
nporieccopa Pentium MoxHO HaWTH B JOKyMeHTamwmu [3-5], pa3MemieHHOW B
Wnrepuere Ha cepepe Intel mms paspaGorumkoB). Uepe3 u3OpaHHBIA pPEruCTp
MOKHO OOpalarbcsi K JH000M 00JaCTh MaMATH € MOMOIIBIO MPSMON aipecaluu
WM WCIIONB3YS B KAa4eCTBE MHJEKCHOTO JIFOOOM 32-pa3psIHbI PErucTp OOIIero
Ha3HaueHus. llocie CHATHS OrpaHWuYEHMs 3alKCh B BBIICICHHBIA Ui JIMHEMHOM
apecaliil  CeTMEHTHBIM PErHCTP BBINMOJHATH HENB3sl, WHA4YC HAPYIIUTCS
UHpOpPMaIUsl B COOTBETCTBYIOILIEM €My TEHEBOM perucrpe (Ipenen CerMeHTa
COXPAHMTCS, HO HAaYaJIbHBIN ajipec OyJIeT nepe3anycal HOBbIM 3HaYeHueM ). OHaKo
cranaaptHble KoMnuisitopsl U pyHkumu DOS ¢ peructpamu FS u GS He paborator,
U COOTBETCTBEHHO, MPU BBI30BE MPOLEAYpP 3T PETUCTPbl MOXKHO BOOOILIEC «HE
TpOraTh» — UX HE HY>KHO COXPaHATh M BOCCTAHABJIMBATh. Jl0CTaTOYHO OAMH pa3

CHATb OIpaHNMYCHHUC Ha pPasMCp aAPCCHOIroO IIPOCTPaHCTBA, M IIOCJIC BbIXOJIa M3
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nporpammsl (10 nepe3arpy3kyd KOMITbIOTEPa) JIMHEHHYIO aJIpecariiio MOXHO OyaeT
UCTIONB30BaTh M3 J000M apyroil mporpammbl DOS, kak mocTynmuin B CBOEM
npumepe Tomac Pojien.

PaccMotpuM  Oosiee  moipoOHO TpolLeaypy MEpEeKIIOYeHUs] OJHOro U3
JIOTIOJIHUTEIIBHBIX CETMEHTHBIX PETUCTPOB B PEXKUM JIMHEMHOM aapecaruu. Kaxapii
CETMEHTHBIN PETUCTP, KAK YKA3aHO B JOKYMEHTAluH [S], COCTOMT U3 BUAUMOU U
HEBUMMOUM (TeHeBOHM) dacteil. WMubopMamuio B BHIAAMYIO YacTh MOXKHO
3aIMChIBaTh HAMPSMYIO IPH TTOMOIITM OOBIMHBIX KOMaH/I MepechUIKU JaHHbIX (MOV
U JIp.), @ JUIs 3allMCH B HEBUJIMMYIO YacThb MPUMEHSIOTCS CHELUaIbHbIE KOMaH/IBL,
KOTOPBIE JIOCTYIIHBI TOJBKO B 3alUILEHHOM pexuMe. TeHeBas 4acTb MpeICTaBISIET
co0Ol Tak Ha3bIBaEMbI JECKPUNTOp (OMHUCATENh) CETMEHTA, JJIMHA KOTOPOTO
paBHa 8§ OaiiTam.

[Ipu nepexone ot 16-pa3psaHOil apXUTEKTYphl K 32-pa3psiiHoi (TO €cTh OT
1286 k 1386) pa3pabOTUMKKA HOBOTO TPOIECCOpA  TOMBITAIUCH  COXPAHUTH
COBMECTUMOCTb CHHU3Y BBEPX IO CTPYKTYPE CHUCTEMHBIX PETHCTPOB, B PE3YJIbTATE
Yero JAECKPUNTOPbI CETMEHTOB PHUOOPENN TOBOJIBHO YPOJJIMBBIM (C TOUKH 3pEHUS
TEXHUUYECKOW 3CTETHKH) BUJ — MOJIS Mpenena U 0a30BOro ajapeca pasziesieHbl Ha
HeCKOJIbKO vactel. Kpome Ttoro, mome mpenena okaszanoch orpaHuueHo 20
paspsigamMy,  YTO  BBIHYAWIO — pa3pabOTUMKOB  NPUMEHUTh  €UIe  OJUH
PaIMOIIOONTENBCKUIA TPIOK — BBECTH OHMT TpaHysIpHOCTH G, 9TOOBI MOXHO OBLIO

3aJlaBaTh pa3Mep CerMeHTa, MpeBbimatomui 16 MoauT.
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TN CEMMEHTA

type_seq
base_3 CeMMeHTa P | DPL | S|| I [F=o"w|
(16-19)

h ?6543210_\

FPazmep

base 2

i

N 4
Bazoee agpec N - Bazoeoid agpec
CErteHTa (24-31) G|D|O|U | limit_2 BarT AR CErMeHTa (16-23)
63 a6 55 48 47 40 39 a2
base_1 lirmit__1
N V
BazoBeid agpec cermerTa (0-15) Fazamep cermenta (0-15)

31 16 15 ]

Pucynok 2.2 — dopmar n1eckpunTopa CerMeHTa

dopmar AecKpunTOpa CErMEHTa IOKa3aH Ha pucyHke 2.2. Jleckpumrop
COCTOWT U3 CIIEAYIOIIUX MOJICH.

— bazoBerii agpec — 32-pazpsmHOE TOJIe, 3aarolee HaYaIbHBIA apec
cerMeHTa (B JIMHEMHOM a/IpeCHOM IIPOCTPAHCTBE).

— IIpenen cermenta — 20-pa3psiiHoe TOJI€, KOTOPOE OMPEIEIISET pa3Mep
cerMeHTa B OaiTax win 4-KWjI0O0AWTHBIX CTpaHMUAX (B 3aBUCHMOCTU OT
3HadyeHus1 ourta rpanyisapHocTa G). Ilone mpenena coaepKUT 3HaYCHUE,
KOTOpO€ JOJDKHO OBbITh Ha €IMHMIYy MEHBIIE peabHOro pazMepa
CerMeHTa B OalTax WM CTpaHHIIAX.

— Tun — 4-pa3psnHoe TOj€, ONPEAEISIIONIEe TUI CErMEHTa U THUIIbI
orepanyii, KOTOpbIE T0MYCTUMO C HUM BBITOTHSTD.

— bur S — npusnak cucremHoro oobekra (0 — JAECKPUNTOP ONMKMCHIBACT

CUCTEMHBIH OOBEKT, | — Ha3HAYCHHWE CETMEHTa OIMMUCHIBACTCS TOJIEM
TUIIA).
— DPL — 2-pa3psimHoe Toyie, OMNpECIsIoNniee YpPOBEHb MNPUBUIICTUI

OIIMCBIBACMOI'O ACCKPHUIITOPOM CCTMCHTA.
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— bur P — mnpu3Hak NpuUCYTCTBUSI CErMEHTa B OMNEPATUBHOM MaMATH
kommbiorepa (0 — cerMeHT «cOpoleH» Ha JUCK, | — CEerMeHT
MIPUCYTCTBYET B ONIEPATUBHOM TTAMSITH).

— bur AVL — cBoboambIi (available) 6ut, KoTOphIH MOJKET UCIIONB30BATHCS
10 YCMOTPEHHUIO CUCTEMHOTO TPOrPAMMHUCTA.

— bur D — mnpu3HaK UCHONB3YEMOI0 MO YMOTYAHUIO PEKUMA aJIpECalliu
nanHbIX (0 — 16-paspsanas agpecarus, 1 — 32-paszpsiiHas).

— bur G — rpanynsipuoctu cermenta (0 — mose npezena 3agaeT pa3Mep
cerMeHTa B 0aittax, 1| — B 4-Kua00alTHBIX CTpaHUIIAX).

B Hamem ciydae mnpu3HaK MCMOJNB3YEMOTO0 IO YMOJYAHUIO pEXUMa
anpecanuu AaHHbIX D MokHO ycTaHOBUTH B () (MCHOIB30BaTh MO YMOTYaHUIO 16-
pa3psiAHbIE OMEPAHbI), HO OCOOOW POJIM €r0 3HAYEHUE HE UTPAET — B CMELIAHHOM
peXHUME CErMEHTHO-JIMHEHHON ajpecanuy mpu paboTe ¢ JUHEWHBIM CErMEHTOM
CTPOKOBBIC KOMAaHJIbI, HCIOJB3YIONIME 3HAYCHHE 3TOr0 paspsia, NPUMEHSThH
Henmb3s. but rpanynspaoctr G 1omkeH ObITh YCTaHOBIIECH B 1, 9TOOBI 0OECIICYHUTH

OXBAT BCCTO aIPCCHOTIO ITPOCTPAHCTBA IIPpOLCCCOopa.

TN cerMeHTa
type seq
P| DPL | 1 | 0 IC’ED|HJW|A
7 6 5 4 3 2 1 |0

Pucynok 2.3 — @opmar npaB A0CTyIa JjIsl CETMEHTA JaHHBIX

JIst cerMeHTOB JaHHBIX (popmar Oaifta mpaB AOCTyIA (BKJIFOYAIOIIETO MOJIe
TUIIA CETMEHTA) UMEET BUJ, MIOKA3aHHBIA HA pucyHke 2.3. Kak BUIHO U3 pHUCYHKa,
noJje S Ui CErMEHTOB JAHHBIX TOJDKHO OBITh YCTaHOBIIEHO B 1, a cTapiuii pa3psn
noJisi Tuna aomwkeH uMeth 3Hauenue 0. [lonst P u DPL yxxe ynomunamuch BbiIe.

bur npucyrctBusa cermenta P criegyer yctaHOBUTH B 1 (CErMEHT NPUCYTCTBYET B
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namsTH), a B noje DPL Hy>XHO yCTaHOBUTh MaKCUMAaJIbHBIN YPOBEHb MPUBUIICTUI
(3Hauenue 00). but pacumpenust BHu3 ED 1711 CerMEHTOB JIaHHBIX UMEET 3HAYCHUE
0 (B oTIM4YMe OT CTEKOBBIX CErMEHTOB, Juid KOTopbix ED=1). bur paspemenus
samcy W creqyeT yCTaHOBUTH B €AMHHUILY, YTOObI MOKHO OBUIO HE TOJIBKO
CUMTBHIBaTh, HO W 3alUChIBaTh WHGOpPMAIMIO B CerMeHT. butr A ¢uxcupyer
oOpariieHue K CErMEHTY ¥ aBTOMaTUYECKHU YCTaHABIIMBACTCS B €IMHUILY BCSKUMN a3,
KOTJ[a TIPOIIECCOp MPOU3BOAUT OMEPAlN CUMTHIBAHUS WA 3aIIUCH C CETMEHTOM,
OIKCBHIBAEMBIM JIaHHBIM JeckpurropoM. [lpu wHMIIManMM3anuMu perucrpa OutT A

MOHO cOpocuTh B 0.

31 30 28 28 1918 17 16 15 543210
g 8 m 3ape3epBUpOBaHO ﬁ \g JapesepBHpOBaHo E $ g E1 E.” E

Pucynok 2.4 — ®opwmart ympasistomero peructpa CRO

Ocy1iecTBUTh 3arpy3Ky TEHEBBIX PETMCTPOB MOXKHO TOJIBKO B 3alMILEHHOM
pexxume. il MEepeKIroueHus pPeXUMOB PA0OTHI MPOLIECCOPA HCHOJIb3YETCS
peructp ynpasierus CRO, dopmar kotoporo nokaszan Ha pucynke 2.4 [7]. Peructp
CRO conepxut (aru, OTpaKarole COCTOSHHE IMPOIECCOpa U YIPaBISIONINE
pexxumamu ero pabotel. Haznauenue ¢aros cieayroiiee.

— PE (Protection Enable) —pa3pemienue 3amutbl YcTaHoBKa 3TOro ¢iara
uactpyknuer LMSW wmm LOAD CRO mepeBomuT miporieccop B
3auMILeHHbId pexkuMm. COpoc (mara (Bo3BpaT B pEabHBIA PEKUM)
Bo3MOXxeT Toibko 1o uHCTpykimu LOAD CRO. Copoc Ourta PE
ABJISIETCSL ~ YacThlO  JIOBOJIBHO  JUIMHHOM  MOCIENI0BaTEIbHOCTH
MHCTPYKUMM, TMOATOTaBIMBAIOMIMX KOPPEKTHOE MEPEeKIIOueHHEe B
pEabHBIN PEKUM.

— MP (Monitor Processor Extension) — MOHUTOPHHI MaTEMaTHYECKOTO
comnporieccopa. ITo3BosseT BbI3bIBaTh HCKIOYeHHE #NM mo kaxkmoi

komange WAIT npu TS=1. Ilpu BBIIONHEHWH TMpPOTPaAMM IS
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nporieccopoB 286/287 u 386/387 na npoueccopax 486 DX u crapiie
o6utr MP nomkeH ObITh YCTaHOBJICH.

EM (Processor Extension Emulated) — smymsiiust MaTeMaTHUECKOTO
comporieccopa. YCTaHOBKa 3TOTO (uiara BbI3bIBaeT HckiodeHne #NM
Npy KaXJI0W KOMaH/E, OTHOCSILEICS K COMpOIIECCOPY, UTO MO3BOJISET
MPO3PaYHO OCYIIECTBISITH €r0 MPOTPAMMHYIO SMYJISIIHIO.

TS (Task Switched) — mnpu3Hak mnepekiaroueHus 3agaun  (¢uar
yCTaHABIMBAETCS B | MpH KaXKIOM MEPEKITIOUEHUN 3a]a4 U TIPOBEPSIETCS
nepe/1 BBIMOJIHEHUEM KOMaH]] MaTeMaTHYeCKOTO COIIPOIIeccopa).

ET (Extension Type) — wuHAMKATOpP MOMICPKKH HaOOpa WHCTPYKITHIA
MareMaTuyeckoro conporueccopa (0 — BeikmoueHa, | — BkitoueHa). B
niporieccopax P6 duiar Bcerna ycranosseH B 1.

NE (Numeric Error) — BCTpOCHHBI MEXaHHU3M KOHTPOJISI OIIMOOK
MaTtematrueckoro comnporieccopa (0 — BBIKITIOYEH, | —BKIIIOUEH).

WP (Write Protect) — 3ammra oT 3amucd wHGOPMAIMA B CTPAHHUIIBI
YPOBHSI TTOJIB30BATEIIS U3 Tiporieayp cyrnepsusopa (0 — BeikIO4YeHa, | —
BKJIFOUCHA).

AH (Alignment Mask) — pasperienie KOHTPOJIS BBIPAaBHUBAHUS (
KOHTPOJTb BHIPABHUBAHMS BBITIOJIHSCTCS TOJIBKO HAa YPOBHE NMPUBUIICTHI 3
npu AM=1 u ¢aare AC=1. (0 — 3anpereH, 1 — paspelieH).

NW (Not Writethrough) — 3ampemieHne CKBO3HOM 3alMCH M IMKJIOB
anHyupoBanus. (0 — CKBO3HAs 3aIuCh pa3pelieHa, | — 3ampernieHa).
CD (Cache Disable) — zamper 3amosHeHHs1 K3II-IaMATH (TIOTNaIaHUE B
paHee 3aroJIHEHHBIE CTPOKHM MPHU ATOM OOCITy>KHBaroTcsi Kariem). (0 —
WCTIOJIb30BAHUE KAII-TIAMSATH Pa3peiieHo, 1 — 3amperieHo).

PG (Paging) — BKJTFOUCHHE CTPAHMIHOTO MpeodpazoBanus mamsth (0 —

3aIpeleHo, 1 — paspelieHo).
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HaGop moamporpamm, HEOOXOAWMBIX U TEPEKITIOYEHUs] CETMEHTHOTO
peructpa GS B pexuM JIMHEWHOW ajpecarmy, TokazaH B jymctuare 2.1 [1]. Kak
CKa3aHO BBIIIE, TIEPE3alKCh COJCPKUMOTO TEHEBOTO pErHcTpa Ipolleccopa
BO3MOJKHA TOJILKO B 3alUIIICHHOM PEKUME, a TIEPEXO0]] B 3TOT PEKUM, KaK BUIHO U3
JMCTUHTA, TPEOYEeT psiia OTOHUTEIBHBIX OIEpaIliii, BBITOIHIEMBIX MPOICTYPOi
Initialization. B gyacTHOCTH, HY»KHO IICPEHACTPOUTH Ha CIICIHATIBHO BbIICICHHbIC
B KOJIOBOM cerMeHte obnactu AaHHbIX peructpsl DS, SS um SP. B moment
MIEPCHACTPOWKNA PETUCTPOB CTeKa JIOJDKHBI OBITh  3alpenieHbl  MPephIBAHUS,
MOCKOJIbKY HEKOTOpble 0O0pabOTYMKH MPEephIBAaHUM MUITYT MH(DOPMAIMIO B CTEK
IPEPBIBAEMOM TPOTPAMMBL.

[TIpouenypa SetLAddrModeForGS, HEMNOCPEICTBEHHO OCYILECTBIISIOIIAS
TIepeHAcTpOiKy peructpa GS B pexuM JIMHEHHOW aapecanyy, BOCIIPOU3BOAUT (C
HE3HAUMTENFHBIMU M3MeHeHussMu) Metonl Poxena. Ilpexxne deM oOCyIiecTBUTH
MEPEKITIOYCHNE, HY)KHO BHauasie moArotoBuTh Tabmumiyy GDT (Hactpouts Ha
TEKYyIIME CETMEHTHI KOJa W JIaHHBIX) W 3arpy3WTh €. 3aTeM HYXHO BOWTH B
3alUIIEHHBI PEeXUM — YCTAaHOBUTh B enunHuily out PE peructpa CRO, a
OCTaJIbHBIC Pa3PsNbI COXPAaHUThL O€3 M3MEHEHWd (B TOM BHJE, B KOTOPOM OHH
HAaXOJWINCh TIpU paboTe B peabHOM peXuMe). B 3amuimeHHOM pexuMe
HEOOXOMMO TIEpe3arpy3uTh CETMEHTHBIE PETUCTPBI, CHSB MPU ITOM OTPaHHYCHHUS
¢ GS, u cpasy ke BepHYTbCS B peanbHblii pexkum DOS, cOpocu B HONb Out PE.
JlimtensHOE TpeObIBaHWE B 3alIUIIEHHOM PEXKHUME HEXENATeTbHO, MOCKOJIBKY
NEPEKIIOYCHNE B HETO BBINMONHSJIOCH IO YIPOIIEHHOHW cxXeMe: Tabnuia
NIPepBIBAaHUI HE CO3/1aBaIach, a CaMHU MIPEPHIBAHUS OBLIN MTPOCTO OTKITFOYCHBI.

[Tocne BoemonHeHus mporenypsl SetLAddrModeForGS o00s3aTeilbHO
CIIeTyeT OTMEHHTD 3aMBIKaHHE aJpPECHOTO MPOCTPAHCTBA, TO €CTh Pa30JIOKMPOBATh
aipecHyto JMHUIO A2(), KoTopasi ynpaBJsieTCs] KOHTPOJUIEPOM KIIaBUATYyphl. J[is
ATOTO HEOOXOAMMO IOCIaTh B TIOPT A KOHTPOJIEpA COOTBETCTBYIOIIYIO KOMAH/TY.
[Tocbutka KOMaHZIBI — OCyWIeCTBIsleTcss Tnipu noMomd Enable A20 u

Wait8042Buffer Empty.
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Jluctunr 2.1 — [loanporpaMmma, ycTaHaBIMBAIOIIAS PEKUM JIMHEHHON

aJpccann JaHHbIX

; lopT, ynpaBisAomMi BanpeToOM HEMAaCKMPYEMHIX NpepHBaHMMA

CMOS_ADDR equ 0070h
CMOS DATA equ 0071h
; CeJlexTOpH CEerMeHTOB

SYS_PROT CS equ 0008h
SYS REAL SEG equ 0010h
SYS MONDO_SEG equ 0018h

CODESEG

;**********************************************

;* BKJIOUEHME PEXMMA JIMHEMHOM AJIPECALIMM [AMSTH *

;* (npouenypa napaMeTpoB HE MMEerT) *
;**********************************************

PROC Initialization NEAR
pushad

; Coxpar—m'rr_-. 3HaA4YeHusI CeI'MeHTHBIX PermMmcTpoB B

; peannHOM pexmuMe (xpome GS)
[CS:Save_SP],SP

mov
mov
mov
mov
mov

AX,SS

AX,DS

[CS:Save_SS],AX

[CS:Save_ DS] ,AX

; (paboTaeM Tenepr TOJNBKO C KOILOBHM CEI'MEHTOM)

mov
mov
mov
cli
mov
mov
sti

AX,CS
DS,AX

SS,AX

[word ptr CS:Self Mod CS],AX

SP,offset Local Stk _Top

; YCTaHOBMTE pexuM JIMHEMHOM ajpecauuu

call

SetLAddrModeForGS

; BoCCTaHOBMTEL BHAUYEHMSI CEeI'MeHTHEIX pPerncTpoB

cli

mov SP, [CS:Save_SP]
mov AX, [CS:Save_SS]
mov SS,AX

mov AX, [CS:Save_DS]
mov DS,AX

sti

; PaspeumTes pabory nmHMmM A20
Enable A20

call
popad
ret
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ENDP Initialization

; OBbnacTe COXpPaHeHMsI BHAYEHMM CEI'MEHTHHX PermcCTpOB

Save SP DW ?

Save_SS DW ?

Save DS DW ?

; Ykasarenp Ha GDT

GDTPtr DQ ?

; Tabnmuiia OECKPUITOPOB CEI'MEHTOB IJIsI

; BXOoZla B BallMIIEHHHI PeXMM

GDT DW 00000h,00000h,00000h,00000h ;He mcnommsyeTcs
DW OFFFFh,00000h,09A00h,00000h ;cermenT xOma CS
DW OFFFFh,00000h,09200h,00000h ;cermenT gmaHHEIX DS
DW OFFFFh,00000h,09200h,0008Fh ;cermeHT GS

; JlOKaJBHE CTEeK MOJIs BalMIeHHOT'O pexmMma

; (opraHmM3oBaH BHYTPM KOLOBOI'O CEI'MEHTA)

label GDTEnd word

DB 255 DUP(OFFh)
Local Stk _Top DB (OFFh)

;*********************************************

H OTMEHUTEL NPEIEJI CETMEHTA GS *
;* I[lpouenypa MBMEHSIET CONEPXMMOE TEHEeBOI'O *
;* permcrpa GS TakmM o6paB3oOM, UYTO CTaAHOBMUTCS *
;* BOBMOXHOM JIMHEMHAs ajpecauus depes Hero *
;* 4 Gb namMaTu B peanbHOM pexmuMme *
;*********************************************
PROC SetLAddrModeForGS near

; BEUMCIMTE JMHEMHEIM ajgpec KOJZOBOT'O Cer'MeHTa

mov AX,CS

movzx EAX ,AX

shl EAX, 4 ; YMHOXMUTB HOMep naparpada Ha 16
mov EBX,EAX ;coxpaHuThE JMHEMHHM aapec B EBX

; BaHecTM Mnajmee CJOBO JMHEMHOTI'O amgpeca B IeCKPUNITOPH
; CerMeHTOB KOja M IaHHBIX

mov [word ptr CS:GDT+10],AX

mov [word ptr CS:GDT+18],AX

; IlepecTaBuTe MecTaMmu CTapliee M MIaglee CJIOBA
ror EAX,16

; BanecTu 6muTH 16-23 JIMHEMHOT'O agpeca B AECKPHUIITOPH
; CerMeHTOB KOJa M NaHHBIX

mov [byte ptr CS:GDT+12] ,AL
mov [byte ptr CS:GDT+20] ,AL
; YcranoBuTe npepmen (Limit) m 6asy (Base) gmnst GDTR
lea ax, [GDT] ;***kkkkkkkkk*
movzx eax,ax sRK KKK KKK kK Kk
add EBX,EAX; offset GDT
mov [word ptr CS:GDTPtr], (offset GDTEnd-GDT-1)
mov [dword ptr CS:GDTPtr+2],EBX
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; CoxpaumumTe peructp bnaros

pushf
; BanpeTuTe NpepHBaHMsI, TaK Kak Tabnuua npepwsBaHmii IDT
; He cbopMmpoBaHa nJsI BalMIIEHHOT'O pexmuMa

cli
; BanperuTer HeMacKMpyeMile npepsBanmst NMI
in AL,CMOS_ADDR
mov AH,AL
or AL,080h ;YCTaAaHOBMTE CTapuMii paspsn
out CMOS_ADDR,AL ;He BaTparmeasi OCTallbHHE
and AH,080h
; 3anoMHMTE cTapoe cocTosiHme Mackm NMI
mov CH,AH
; [leperiT B BalMUIEHHB PeXMUM
lgdt [fword ptr CS:GDTPtr]
mov BX,CS ; BallOMHUTE CeI'MeHT KoJga
mov EAX,CRO
or AL,01b ;yCTaHOBUTE O6uT PE
mov CRO,EAX ;zammTa paspelmeHa

; BeBycClOBHEM [aNbHMM Iepexon Ha MeTky SetPMode
; (oumcTuTE Ouepens KOMaHH M nepesarpysmuTb CS)

DB OEAh
DW (offset SetPMode)
DW SYS_PROT CS
SetPMode:
; [IomroToBMTE T'PaHMUIE CEI'MEHTOB
mov AX,SYS REAL SEG
mov SS,AX
mov DS,AX
mov ES,AX
mov FS,AX
; CHSITBR OrpaHM4YEeHUsT C cerMeHTa GS
mov AX,SYS MONDO_SEG
mov GS ,AX
; BepHyTBCsT B peanbHBI PexXmuMm
mov EAX,CRO
and AL,11111110b ;c6pocure 6uT PE
mov CRO,EAX ;BampTa OTKIINYeHAa

; BeBycClOBHMM JaNbHMM Iepexos Ha MeTKy SetRMode
; (oumMcTHMTE oOuepenr KOMAaHI M nepesarpysmure CS)
DB OEAh
DW (offset SetRMode)
Self Mod CS DW ?

SetRMode:
; PermucTpsl CcTeka M HaHHBIX
; HACTPOMTEL Ha CEeI'MeHT Koza
mov SS,BX
mov DS,BX
; OBHYIMTE MOONOJIHUTEJILHEIE CeI'MeHTHHIEe
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; permcTpsl JaHHEX (GS He TporarTh!)

xXor AX,AX
mov ES,AX
mov FS,6 AX

; BoBBpaT B peasbHEM PexXuM,
; HpepHBaHMS CHOBA pPaSBpelleHH

in AL,CMOS_ADDR
and AL,07Fh

or AL,CH

out CMOS_ADDR, AL
popf

ret

ENDP SetLAddrModeForGS

;****************************************

;* PaspeumTs paboTy C mnaMsiTbio Brure 1 M6 *
;****************************************
PROC Enable A20 near

call Wait8042BufferEmpty

mov AL,0Dlh ;xomauzma ynpaBiaeHust auHuen A20
out 64h,AL

call Wait8042BufferEmpty

mov AL,ODFh ;paspeumTe paboTy IMHMK

out 60h,AL

call Wait8042BufferEmpty

ret

ENDP Enable A20

;***********************************************

H OXMIOAHUE OUUCTKM BXOIOHOT'O BY®EPA I8042 *
;* Ilpy BHXOOE M3 INIPOLENYPH: *
;* bmar ZF ycTaHOBJIEH - HOpPMaJbHOE 3aBepueHune, *
;* ¢mar ZF c6pomeH - ommbka TauM-ayTa. *
;***********************************************

proc Wait8042BufferEmpty near

push CX
mov CX,0FFFFh ;sagaTe 4YMCJIO LMKJIIOB
Q@kb: in AL, 64h ;IIOJIYYUTE CTaTyC
test AL, 10b ;6ybep 18042 ceBobomeH?
loopnz (@@kb ;eCIM HeT, TO LIUKI
pPop CX
; (ecnm npm BRIXOme c6pomen éd¢nar ZF - oumbka)
ret
endp Wait8042BufferEmpty

ENDS
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BHUMAHMUE! Kak yxe ObUIO cKa3aHO, MOCJIE BBIXOJa U3 3aIlUIIEHHOTO
peXrMa HeJb3s Iepe3anucbiBaTh peructp GS, mHade OyaeT MOJHOCTHIO WIIN
YaCTUYHO cTepTa uH(OpMalMs B COOTBETCTBYIOIIEM TEHEBOM peructpe. B
YaCTHOCTH, HEJb3s BBINOJHATH ONEpPAIlUd  COXPAHEHHUS/BOCCTAHOBJICHUS

COACPKMMOTO PETUCTPA MPH MOMOIIH KOMaH/I paboThI co cTekoM Push u pop.

[lpy wWCHONB30BaHMM HECTAHAAPTHBIX PEXHMOB PA0OTHI BO3ZHHUKAIOT
OIpENeNICHHbIE TPYAHOCTH B TPOILIECCE OTIAAKA MPOrpaMM: CTaHJapTHBIC
IPOTPaMMBI-OTJIAYNKHA CTAHOBATCS HEYNOOHBIMH. BO MHOTHX CIydasx, OIHAKO,
JIOCTATOYHO HCITOJIb30BaTh MPOCTYIO OTJIaJ04HYI0 Tedyath. B muctware 2.2 [1]
npyiBe/icHa momporpamMMa ShOWReEQS, otoOpakaroiass Ha JKpaHE COIEPKUMOE
PETUCTPOB OOIIEro Ha3HAYEHMs], CErMEHTHBIX PErucTpoB, perucrpa ¢uaroB u
perrctpa CRO. HemocTaTtok 3TOr0 yIpoImeHHOTo IpuMepa 3aKIFodaeTcsl B TOM, 9TO
ShowRegs re coxpansiem codepoicumoe sudeonamsimu. OIHAKO MIPU UCTIONB30BAHUH
JMHEHHOM aJipecaliid TporpaMMy HE TPYIHO YCOBEPIIEHCTBOBAaTh, €CIH €CTh
JIOCTATOYHBIN 3arac ONepPaTUBHOM MaMsTH: B TEKCTOBOM PEKUME IJIsI COXPAaHEHUsI
OJIHOM CTpaHHMIIbI Hy’)KHO MeHee 4 Koaiit, a B rpaduueckom pexume TrueColor32 ¢

paspemenrem 1920x1280 tpedyercs yxe 9,5 MOaiT.

Jluctunr 2.2 — OtnagodHas noAnporpamMma, npeaHa3HaueHHas IS

OTOOpaKEHUSI HA DKPaH COACPIKUMOTO PETUCTPOB MPOIECCOpa

DATASEG
label REGROW 386 byte
DB 0,0, 'EAX =',0

DB 1,0,'EBX =',0
DB 2,0,'ECX =',0
DB 3,0,'EDX =',0
DB 4,0,'ESI =',0
DB 5,0,'EDI =',0
DB 6,0,'EBP =',0
DB 7,0,'ESP =',0
DB 8,0,'IP =',0
DB 9,0,'Cs =',0
DB 10,0,'DS =',0
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DB 11,0,'ES =',0

DB 12,0,'Fs =',0

DB 13,0,'Gs =',0

DB 14,0,'ss =',0

DB 16,8, " AVR NIOODIT SZ A P C',0

DB 17,8, CMF TPLFFFF FF F F F',0

DB 18,0, 'é;marn:',0

DB 20,8, 'PCN AV NETEMP' , 0

DB 21,8, 'GDW MP ETSMPE' , 0

DB 22,0,'CRO:',0

DB 24,15

DB 'lnsa npomoskeHuss paboTsl HaxMmTe 0Byl kiasmury' ,0
CODESEG

shkkkkkhkkkhkkkhkkkhdkkhdkkhdkhhkhhkhhkkhkkhhdkkhdkhdk
;* BEBECTM HA 3KPAH JAMII PETMCTPOB INPOLECCOPA *

. %

14

(npouenypa mnapaMeTpoE HE MMEEeT) *

;**********************************************
PROC ShowRegs FAR

pushad
pushfd
push DS
mov BP,SP
mov AX,DGROUP
mov DS ,AX
; CoxpaHsieM ryioBGajyibHEIE NEepPEeMEeHHEIe
mov AL, [TextColorAndBackground]
push AX
push [ScreenString]
push [ScreenColumn]
; OumnaeM skpaH
call ClearScreen
; BeBecTM 21 CTpOKy TekcTa
mov [TextColorAndBackground] , YELLOW
mov SI, offset REGROW_386
mov CX, 22

QQRGLB:

call ShowString
loop @QRGLB

mov [TextColorAndBackground] ,WHITE
mov EAX, [BP+34] ;lIokasaTe EAX

mov [ScreenString],0

mov [ScreenColumn], 6

call ShowHexDWord

mov EAX, [BP+22] ;lokasaTer EBX

inc [ScreenString]

mov [ScreenColumn], 6

call ShowHexDWord

mov EAX, [BP+30] ;lokasare ECX
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inc
mov
call
mov
inc
mov
call
mov
inc
mov
call
mov
inc
mov
call
mov
inc
mov
call
mov
inc
mov
call
mov
inc
mov
call
mov
inc
mov
call
mov
inc
mov
call
mov
inc
mov
call
mov
inc
mov
call
mov
inc
mov
call
mov
inc
mov
call

[ScreenString]
[ScreenColumn], 6
ShowHexDWord

EAX, [BP+26] ;IllokasaTe
[ScreenString]
[ScreenColumn], 6
ShowHexDWord

EAX, [BP+10] ;lIokasaTe
[ScreenString]
[ScreenColumn], 6
ShowHexDWord

EAX, [BP+6] ;llokasaTe
[ScreenString]
[ScreenColumn], 6
ShowHexDWord

EAX, [BP+14] ;lokasare
[ScreenString]
[ScreenColumn], 6
ShowHexDWord

EAX, [BP+18] ;lloxasaThk
[ScreenString]
[ScreenColumn], 6
ShowHexDWord

AX, [BP+38] ;IloxaszaTm
[ScreenString]
[ScreenColumn], 6
ShowHexWord

AX, [BP+40] ;IllokasaThb
[ScreenString]
[ScreenColumn], 6
ShowHexWord

AX, [BP] ;llokasarTn
[ScreenString]
[ScreenColumn], 6
ShowHexWord

AX,ES ;llokasaTe
[ScreenString]
[ScreenColumn], 6
ShowHexWord

AX,FS ;llokasaTe
[ScreenString]
[ScreenColumn], 6
ShowHexWord

AX,GS ;llokasars
[ScreenString]
[ScreenColumn], 6
ShowHexWord

AX,SS ;[lokasaTe
[ScreenString]
[ScreenColumn], 6
ShowHexWord
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add [ScreenString] , 4

mov [ScreenColumn], 8
mov EAX, [BP+2]

call ShowBinDWord
add [ScreenString] , 4
mov [ScreenColumn], 8
mov EAX,CRO

call ShowBinDWord

; OxmpmaeM HaxaTus JIO6OT'O CHMMBOJIA Ha KIIaBUAType
call GetChar

; OumnaeM skpaH
call ClearScreen

; BoCcCTaHOBUTE IVIOBAJIbLHEIE [nepeMeHHsIe

pop [ScreenColumn]
pPop [ScreenString]
pop AX
mov [TextColorAndBackground] ,AL
Pop DS
popfd
popad
ret
ENDP ShowRegs

ENDS

B nporpamme LAddrTest, mokasanHoit B uctunre 2.3 [1], ucnons3yrorcs
TPOIICAYPHI U3 JIMCTHHTOB 2.1 1 2.2 JUTsl BKITFOUCHUSI PeKUMa JIMHSHHOM ajipecarn
Y JIEMOHCTPAIIMU U3MEHEHHS COACPKMMOTO CErMEHTHBIX PETUCTPOB, KOTOPOE MPH
3TOM TMPOMCXOTUT (MPOLETYpa YCTAHOBKU JIMHEHHOTO PEXKMMa IEpPe3arichiBacT
TeHeBOU peructp y peructpa GS, a peructpsl ES u FS mpocto obnymnser). [locne
BBITIOJIHCHUSI MIPOTPaMMbl PEKUM JIMHEHHOW aJipecaliii TaHHBIX COXPAHAemcsl, 1
mobast apyrast mporpaMma, B TOM YHCIIC HAIMCAHHAS Ha SI3bIKE BBICOKOTO YPOBHS,

MoxeT depe3 GS oOpamarscs K 000 00JacCTH MaMATH MO (PU3UIECKOMY
azpecy.
JIuctunr 2.3 — BriroueHue pexxnmMa JIMHEWHOW aJipecariin
IDEAL
P386
LOCALS
MODEL MEDIUM

; MNopkmounTes Qanili MHEeMOHMYECKMX OOOBHaAUeHMU
; KOIOB yNpPaBJISAKONMX KJaBNUI
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include "lst 2 03.inc"
; HopxmounTe Qarn MHeMOHMYECKUX oOoBHaUeHMHN IEBETOB
include "lst 2 05.inc"

SEGMENT sseg para stack 'STACK'
DB 400h DUP(?)
ENDS

DATASEG
; TekcToBRE COOOBWEeHMs
Textl DB 0,19, "BknioueHune pexmma "
DB "nmuHeMHOM appecaumm pnaHHHX'",0
DB 11,0, "Insa npocmorpa "
DB "comepxmMMOTro pPermcTpoB npouneccopa",0
DB 12,0, "nepen BanyckoM mnpouenyps: "
DB "nepexoma B pexmum",0
DB 13,0, "nuHerHOM amgpecauum HaxMure "
DB "mobyo kJjaBumy.",0
Text2 DB 11,0, "[lpousBeneHo nepexiwodYeHne B "
DB "pexmMm JmHerHOM agpecauun.",0
DB 12,0, "Ins mpocMoTpa comepxmumMoro "
DB "permcrpor nporueccopa",0
DB 13,0, "HaxMure o6yl kiaaBumuy.",0
Text3 DB 11,0, "llocne saBepmeHnsT JaHHOMW "
DB "nporpamMel peructp GS",0
DB 12,0, "MOXeT mMconoab30BaTh Oisi "
DB "mmuHemHoM appecaummn",0
DB 13,0, "nw6ass gpyras nporpammMa.",b0
DB 24,18,"Ina BHXOXa M3 mnporpamms "
DB "HaxMuTe Jobyno kJyaBuumy.",0
ENDS

CODESEG

;*****************************

;* OCHOBHOM MOAYJE HNpPOTpPaMMsl *
;*****************************

PROC LAddrTest

mov AX,DGROUP
mov DS ,AX
; YCTaHOBMUTE TEKCTOBHI PeXMM M OUYMCTUTE SKpPaH
mov AX,3
int 10h
; CKpHTB KypCcOp - y6paThk 3a HWMXHIOO I'PaHMIy SKpaHa
mov [ScreenString], 25
mov [ScreenColumn], 0
call SetCursorPosition

; BrBeCcTM mnepBoe TEeKCTOBOe CcoobiumeHue

; Ha SKpaH BeJIeHHM LBETOM
mov [TextColorAndBackground] , LIGHTGREEN
mov CX,4
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mov SI,offset Textl

@@NextStringl:
call ShowString
loop @@NextStringl
; OxmMmaTE HaxaTus JII0OO0M KIIaBMIIM
call GetChar

; BanHecTn KOHTPOJIBHOE 4YMCJIO B HOOIIOJIHUTEJILHEBIE
; CeI'MeHTH:Ie PEerMCTPBl OAaHHBIX

mov AX, O0ABCDh
mov ES,AX
mov FS,6 AX
mov GS,AX
; IllokasaTek coIepxMMOe PeruMcTpPOB IIpolieccopa
call far ShowRegs

; YCTaHOBMTE pexyuM NpPsIMOM ajpecauuy [NaMsiTh
call Initialization

; BmBecCTM BTOpPOe TEKCTOBOe CoobBumeHue
; Ha BKpaH TOJyBHM LIBETOM

mov [TextColorAndBackground] , LIGHTCYAN
mov CcX,3
mov SI,offset Text2
@@NextString2:
call ShowString
loop @@NextString2
; OxmMpmaTek HaxaTus JIO60M KJIaBMUNM
call GetChar
; [NokasaTe copepxmMMoe PermMcTpOB Ipoleccopa
call far ShowRegs

; BrBecTM TpeTbe TEeKCTOBOE CcoobueHMe
; Ha SKPaH XeJiTeIM LIBeTOM

mov [TextColorAndBackground] , YELLOW
mov CX,4
mov SI,offset Text3
@@NextString3:
call ShowString
loop @@NextString3
; OXMmaTes HaxaTuUs JIO60M KIAaBMIUM
call GetChar

; YCTaHOBUTH TeKCTOBEI pexmnmMm

mov ax,3
int 10h
; Brmixom B DOS
mov AH,4Ch
int 21h
ENDP LAddrTest

ENDS
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; NomkmounTe HaGOp HpoueAyp BHBOAA/BHEBOAA HAHHBIX

include "lst 2 02.inc"

; [NomkIOUMTE NOANPOTPaMMy, NEPEeBONSILY CEI'MEeHTHHIA
; permcTp GS B pexmuMM JIMHEMHOM ampecauuu

include "lst 3 0l.inc"

; NomkmouMTE NOANPOTrpaMMy, OToOpaxamiyld Ha SKpaHe
; coIepxmMMOe PermMcTpOB npoleccopa

include "lst_3 02.inc"

END

Jluctunr 2.4 [1] meMOHCTPHPYET MCHOJIL30BAHUE JIMHEWHOMN aapecariy s
OTOOpaKEHUST COMEPIKUMOTO TaMSATH KOMIIBIOTEpa Ha JKpaHEe, TO €CTh BbIIAYH
nammna namstd. [Iporpamma MemoryDump no3BosisieT mpocMaTpyBaTh BCE aJIPECHOE
MPOCTPAHCTBO, a HE TOJBKO OMEPATUBHYIO MaMsTh. MOXXHO, HallpUMeEp, CUUTHIBAThH
NaMsITh BUJICOKOHTPOJUIEPA WIIA BOOOILIE HEUCIIONb3YyEMbIE 00JIACTH.
Kpome mporienyp BBOma/BbIBOJa oOImIero HasHaueHus, B MemoryDump
UCTIONTL3YFOTCS TAKXKE CIICTYFOIIHE TIOITPOTPAMMBI:
— mporueaypa ShowASCIIChar ocymectisier BoiBon cumBoia B ASCII-
KOJI€ B 33J[aHHYIO0 TTO3UIIUIO DKPaHa;

— mnporenypa HexToBin32 ocyiecTBiasieT mepeBo] yKcia (BBEACHHOTO C
KJIaBUATYPHI aJipeca) U3 MIECTHAAATCPUIHOTO KO/Ia B IBONIHBIN;

— mpoueaypa GetAddressOrCommand npurrMaeT KOMaHZIBI, BBOAUMBIC C
KJIaBUATYypPhl (BBEJCHHOE YMCJIO BOCHPUHUMAETCS KaK JMHEWHBIA aJipec
MamMATH B IIECTHAANATEPUYHOM KOJIE, HA)KaTHE Ha YIPABIISIONIIC

KJIQBUIIIM — KaK KOMaH/Ia).

JIuctunr 2.4 — Mcnonb3oBaHue JIMHEWMHON aJjpecalivu I OTOOpaKeHUS Ha

JKpaH COJIEPKUMOTO ONEPATUBHOM MaMSITH

IDEAL

P386

LOCALS

MODEL MEDIUM

; HNopkmounTes Qanili MHEeMOHMYECKMX OOOBHaAUEHMUM

; KOHOOB ynpas.nsnonmx KJIaBMUI
include "lst 2 03.inc"
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; MNopkmounTe Qany MHEMOHMUYECKMX OOOBHaAUeHMI! ILIEETOB
include "lst_2_05.inc"

SEGMENT sseg para stack 'STACK'
DB 400h DUP(?)
ENDS

DATASEG

; TekcToBmEe COOBUWEeHUS

Txtl DB LIGHTMAGENTA, 0,28, "laMmn onepaTmBHOM mnamaTu'",b 0
DB YELLOW,2,0,"Agpec:",0
DB LIGHTGREEN, 2,11
DB "llecTHamuaTepuuHoe mnpencTaBneHue:" ,0
DB LIGHTCYAN,2,61,"ASCII-xonme:",0
DB LIGHTRED,21,0, "Beegure umcio "
DB "unm HaxXMuTe yNpaBJsolylo kjaasmmy:" ,0

Txt2 DB 23,0, "Crpenka BHMB - ciaepyiume 256 6amur;",0
DB 23,35, "Crpenka BBepx - npepsigymme 256 6awur;",0
DB 24,0, "Enter - saBepmeHme BBOma agpeca;",0
DB 24,33, "Esc - orMeHa BBOja agpeca;",0
DB 24,60, "F10 - BmxOxm.",O

; KonmuuecTBO BBEIEHHHX CHMMBOJIOB uYMCJa

CharacterCounter DB 0

; losuumsr nynsa BBOJA amgpeca Ha BKpaHe

OutAddress DB 21,47

; Crpoka mnst BBOJa ajpgpeca

AddressString DB 9 DUP(0)

; Crpoka mpobesnoB nnst "saTupaHusi" umcna

SpaceString DB 21,47,9 DUP(' '),O

; HawvamneHEMM agpec

StartAddress DD O

; Kom xoManpgsl

CommandByte DB 0

ENDS

CODESEG

;*****************************

;* OCHOBHOM MOAYJE HpPOTPaMMsl *
;*****************************

PROC MemoryDump

mov AX ,DGROUP
mov DS,AX

; YcTraHaBIMBaeM pexmMM MNPsIMOM ajpecauuyu I[1aMsITH
call Initialization

; YCTaHOBMTE TEKCTOBHI PeXMM M OUYMCTUTEB SKpPaH
mov AX,3
int 10h

; CKpHTB KypCcOp - y6paThk 3a HMXHIOO I'PaHMIy SKpaHa
mov [ScreenString] , 25
mov [ScreenColumn], 0
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call SetCursorPosition
; BEHIBECTM TEKCTOBHE COOOWEeHusT Ha SKpaH

mov CX,5

mov SI,offset Txtl
@@NextStringl:

call ShowColorString

loop @@NextStringl

mov [TextColorAndBackground] ,WHITE

mov CX,5

mov SI,offset Txt2
@@NextString2:

call ShowString

loop @@NextString2

; YCTaHOBMUTE GeJsli LIBET CHMMBOJIOB M YepHEM (OoH

mov [TextColorAndBackground] ,WHITE
; OTo6paB3uTE CHMMBOJB-pPal3geNnTeN KOJIOHOK

mov AL,0OB3h

mov [ScreenString], 2

mov [ScreenColumn], 9

call ShowASCIIChar

mov [ScreenColumn],b 59

call ShowASCIIChar

mov [ScreenString],3

mov [ScreenColumn], 9

call ShowASCIIChar

mov [ScreenColumn], 59

call ShowASCIIChar

; I/Inm.ma.nnsnpyem IIepeMeHHE:Ie

mov [StartAddress], 0
mov [CommandByte] , 0
; BHEIHMM IIMKJI
@@gO: mov EBX, [StartAddress]
mov [ScreenString] , 4
mov DX, 16
@QRgl: mov [ScreenColumn], 0
; OTobpasuTe JIMHEMHHM amgpec nepBoro 6anra B TIpynne
mov [TextColorAndBackground] , YELLOW
mov EAX ,EBX
call ShowHexDWord
; OTOo6pal3uThE CHUMMBOJI-pal3feNnTelk KOJIOHOK
mov [TextColorAndBackground] ,WHITE
inc [ScreenColumn]
mov AL,0B3h
call ShowASCIIChar
inc [ScreenColumn]

; Orobpas3uThs ouepemHy0 Ipylny 6amT
; B WIECTHAAUATEPUYHOM KOAe
mov CX,16
mov [TextColorAndBackground] , LIGHTGREEN
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@eg2:

mov AL, [GS:EBX]
call ShowByteHexCode
inc [ScreenColumn]
inc EBX

loop @QRg2

; OTOBpasmUTE CHMMBOJI-PasfeMTeNk KOJOHOK

@Q@g3:

@QEnd:
mov
int

; Bmixon
mov

mov [TextColorAndBackground] ,WHITE
mov AL,OB3h
call ShowASCIIChar
inc [ScreenColumn]
; BepHyTbcst Hasam Ha 16 cmMBOJIOB
sub EBX,16
; OrobpasuTe ouepemHylo I'pynny 6amT B komax ASCII
mov CX,16
mov [TextColorAndBackground] , LIGHTCYAN
mov AL, [GS:EBX]
call ShowASCIIChar
inc EBX
loop @@g3
inc [ScreenString]
dec DX
jnz @QRq1l
; OxmmaTe HaxaTust Jio6oM KIIaBMIUM
call GetAddressOrCommand
cmp [CommandByte] ,F10
jne @eqo0
; YCTaHOBMUTE TEKCTOBHI PEeXuM
ax,3
10h
B DOS
AH,4Ch
21lh

int

ENDP MemoryDump

;******************************************************

BEIBOJ] EAMTA HA SKPAH B KOJE ASCII

[lognporpaMMa BHEOOUT comepxmMoe permcrpa AL B koge
ASCII B ykaBaHHYK MNOBMLMIO SKpaHa.

KoopamuaTi nosmumm nepenawTcst depes ruobanbHbe
nepemenHsle ScreenString m ScreenColumn. Ilocne
BEHIIIOJIHEHMSI OIlepauMM BHEOMA IIPOMCXOOUT aBTOMaTH-

;* Yeckoe mnpupameHMe BHAYEHUM STUX [NEePEeMEeHHEHIX.
R T e e Ly

PROC ShowASCIIChar near

pusha

push DS

push ES

mov DI,DGROUP
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’

mov DS,DI
cld

HacrponTe napy ES:DI nnss npsiMOT'O BHEOJAa B BUIEOIaMSITH

push AX
; BarpysuTe agpec CerMeHTa BUIAEOIAaHHHX B ES
mov AX,0B800Oh

mov ES,AX

; YMHOXMTBE HOMEpP CTPOKM Ha IOJIMHY CTPOKM B OGanTax
mov AX, [ScreenString]

mov DX,160

mul DX

; [Ipm6aBuUTE HOMEP KOJIOHKM (IOBaIHI)

add AX, [ScreenColumn]

add AX, [ScreenColumn]

; NepenmcaTe pes3ynsTaT B MHAEKCHBI PerucTp
mov DI,AX

pop AX
mov AH, [TextColorAndBackground]
stosw

; NomgroToBKa IJiss BHEBOJA CJIegyoIMX 6anToB

@QREnd:

; [lepeBecTM TeKyWyo HNOSMIIMIO Ha 2 CHMMBOJIA BJIEBO
inc [ScreenColumn]

; [IpoBepuTE nepeceveHMe NPABOM T'PaHMUIB SKpaHa
cmp [ScreenColumn], 80

jb @@End

; Ecm pmocTuMrHyTa mpaBas I'paHMIla SKpaHa -

; Iepe’TH Ha CJIeRYKIy CTPOKY

sub [ScreenColumn], 80
inc [ScreenString]
pop ES

pPop DS

popa

ret

ENDP ShowASCIIChar

;*******************************************************

;* [IEPEBOI YMCJIA M3 UHWECTHAIUATEPUYHOI'O KOIA B HBOMHHHﬁ *
;* DS:SI - umcino B kKome ASCII. *

;* PesynbTaT BOSBpamaercs B EAX.

*

R T
PROC HexToBin32 near

QRhO:

push EBX

push CX

push ST

cld

Xor EBX,EBX ;060HyJsIeM HAaKONMUTEJb
Xor CX,CX ;OBHyJIsIeM cueTuMk IMdp
lodsb

; [IpoBepka Ha HONB (IDpMBHAK KOHIIA CTPOKM)
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and AL,AL

jz @ceh4
; IIpoBepkxa Ha pmanasoH '0'-'9’
cmp AL,'0O’
jb QQRError
cmp AL,'9'
ja @ehl
sub AL,'0’
jmp short @Qh3
@Q@h1: ; IIpoBepka Ha pAmuanasoH 'A'-'F'
cmp AL,'A’
jb @@Error
cmp AL,'F'
ja @@h2
sub AL,'A'-10
jmp short @Qh3
@Q@h2: ; IlpoBepka Ha amanason 'a'-'f'
cmp AL, 'a'
jb @Q@Error
cmp AL,'f’
ja @@Error
sub AL,'a'-10
@Qh3: ; JommcaTes K pesynbTaTy
; ouepenHrle 4 paspspma cnpasa
shl EBX, 4
or BL,AL
inc CX
cmp CX,8
jbe @@ho

; Ecnmu B umcne 6Gonpmwe 8 umpp - oumbkra
jmp short @RError

Q@h4: ; YcnemHoe 3BaBepumeHue - pesynsTaT B EAX
mov EAX ,EBX
jmp short QREnd

@QQ@Error:; Oumbxa - OOGHYNIMUTE pPeSyJIbLTaT

xXor EAX ,EAX
@@End: pop SI

pPop CX

pPop EBX

ret

ENDP HexToBin32

;************************************************

;* MPUHSITH C KJIABMATYPH HOBEM AJIIPEC MJIM KOMAHIY *
shhkkkhkkkdkkkdkhkhkhkhhkhhkhhhhhkhhhhhhhhkhhkhhkkhkkx

PROC GetAddressOrCommand near

pushad
; VcnomesoBaTk NpmM BHBOJEe Oessm LBeT, 4YepHEM QoH
mov [TextColorAndBackground] ,WHITE

; YCTaHOBMTE HOMEpP CTPOKM NOJS BBOJA
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mov [ScreenString], 21
Q@GetAddressOrCommand:
; VHMUManMSMpoOBaTE II€pPEeMEeHHbIe

; OBHyIMTBL cueTumMk LMdp

mov [CharacterCounter], 0

; OUMCTHUTE CTPOKY

mov DI,offset AddressString
mov [byte ptr DS:DI],0

; OumcTuTes nosmuuuio BBOXa (3aburek npobemamm)
mov SI,offset SpaceString

call ShowString

; YCTaHOBUMTE KYpPCOpP B MNOBMIMIO BEOIA
mov [ScreenColumn] , 47

mov AL, [CharacterCounter]

add [byte ptr ScreenColumn] , AL
call SetCursorPosition

; BBecTu umbpy mam xoMaHZy

call GetChar

; Ampec unu kKoMaHza?

cmp AL,O

jz @@Command

; BBemeHa nepeasi umbpa guciia

; BBOI AJIPECA B UNECTHAINUATEPMYHOM KOIE

@QAddress:
; IlpoBepxa Ha pmanasoH '0'-'9’
cmp AL,'0’
jb QQRAddressError
cmp AL,'9’
jbe @@WriteChar
; [IpoBepka Ha gmanason 'A'-'F'
cmp AL,'A’
jb @QQRAddressError
cmp AL,'F'
jbe @@WriteChar
; IIpoBepka Ha pamanasoH 'a'-'f'
cmp AL,'a'
jb @QQRAddressError
cmp AL,'f’
ja @QQRAddressError
@Q@WriteChar:
; IIpoBepsieM koJsmuuecTBO uMbp
cmp [CharacterCounter], 8
jae @Q@AddressError
inc [CharacterCounter]
; BamnmcmBaeM umbpy B uUMCIO
mov [DS:DI] ,AL
inc DI
; NepenBMHYTE NpMBHAK KOHIIA CTPOKM
; B clIemynoumi paspsan
mov [byte ptr DS:DI],0
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; OTobpasmuTe uYMCIIO Ha BSKpaHe

mov SI,offset SpaceString
call ShowString
mov SI,offset OutAddress
call ShowString
@@GetNextChar:
; OTo6pasmuTE KYypPCOpP B HOBOM IOBMIIMM BBOJZA
mov [ScreenColumn] , 47
mov AL, [CharacterCounter]
add [byte ptr ScreenColumn] , AL
call SetCursorPosition
; OxmpmaTe BBOIA CllenyKlero CHMMBOJA
call GetChar
cmp AL,O
jne @@Address

’ Hpoananusuposa'rb KON HaxaToM KJIaBMILM

cmp AH,B Esc ;OTMEeHa BBOXAa ajpeca
je @@GetAddressOrCommand
@QQ@TestF10:
cmp AH,F10 ; "Bexoxn"
jne @@TestRubout
mov [CommandByte] ,AH
Jjmp @QQREnd
@@TestRubout:
cmp AH,B_RUBOUT ;"3a6on"
jne @@TestEnter
cmp [CharacterCounter], 0
je @QQRAddressError

; [epemBMHYTE NpMBHAK KOHIIA CTPOKM
; Ha palBpsini BJIEBO

dec DI

dec [CharacterCounter]

mov [byte ptr DS:DI],0

; OrobpasuUThL 4YMCIO Ha DKpaHe

mov SI,offset SpaceString

call ShowString

mov SI,offset OutAddress

call ShowString

jmp @@GetNextChar
@QQ@TestEnter:

cmp AH,B Enter ; BaBepuleHMe BEBEOIA 4YMCJa

jne @Q@AddressError

mov [CommandByte] ,AH

mov SI,offset AddressString

call HexToBin32

mov [StartAddress] ,EAX

jmp short QREnd
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@@AddressError:
call Beep
jmp @Q@GetNextChar

; OBPABEOTKA "KOMAHI"

@@RCommand:
cmp AH,F10 ; "Beixon"
jne @@TestDn
mov [CommandByte] ,AH

jmp short @W@End

QQ@TestDn:
cmp AH,B DN ;"Crpenka BHUSB"
jne @Q@TestUp
mov [CommandByte] ,AH
add [StartAddress], 256

jmp short QREnd

@QTestUp:
cmp AH,B UP ;"Crpenka BBEepx"
jne @@CommandError
mov [CommandByte] ,AH
sub [StartAddress],h 256

jmp short QREnd

@@CommandError:
call Beep
jmp @@GetAddressOrCommand
@QQREnd: popad
ret
ENDP GetAddressOrCommand
ENDS

; [NomkIOUMTE NOANPOTpPaMMy, NEPEeBONSILY CEI'MEHTHHIA
; permcTp GS B pexmMM JIMHEMHOM ajpecauuu

include "lst 3 0l.inc"

; NomkaounTe HaGOp HpoueAyp BHEBOAA/BHEOAA HAHHHIX
include "lst 2 02.inc"

END

Meron Posnena npoBepeH He TOJIbKO Ha mporieccopax Intel, Ho u Ha KToHax,

m3rotoineHHpix AMD, Cyrix, IBM, Tl [1]. Ha Bcex mpoTecTHpOBaHHBIX

KOMITBIOTEPAX TEPEXOJ B PEXKUM JIMHEHHOM aJpecaliiy JIaHHBIX MPOXOIWII

HOPMAJILHO, TO €CTh METOJ HE TOJBKO paboTOCOCOOEH, HO W yHHBEpPCAJICH.

Meron PomeHa B cBoe BpeMs HE ObLI OLIGHEH IO JOCTOMHCTBY, IOCKOJIBKY
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OOBIYHBI O0BEM MaMATH MEPCOHATBHBIX KOMIIBIOTEPOB COCTaBIsI Toraa 1-2
Moaiit, 1 mpenMmyIecTBa JMHEHHOW aapecalMd He ObLIM OYEBHAHBIMHU. Peskoe
yBeJIMUYEeHUE 00beMa MaMsITH B YCTPOMCTBAX MACCOBOIO MPUMEHEHHUS MPOU30IILIO0
ropaszio noszxe — HauuHag ¢ 1995 roga. B 310 e Bpemsi Obul BHEIIPEH HOBBIN
cranaapt Ha BuaeokoHTporieps! (VESA 2.0) u mosBriiach BO3MOXHOCTb JIMHEHHON
aJipecaliii BUACONAMSTH, OJHAKO 0 MeTozie PoneHa mporpaMMUCTBI yXKE yCHeIn
3a0bITh. MEXIly TEM, COBMECTHOE MCIIOJIb30BAHUE JTMHEHHOMN a/pecallii JaHHbIX B
OMEpPAaTUBHOM TMaMATH M JMHEHMHOrO TMPOCTPAHCTBA BUICONMAMSATH  JACT
HauOOJIBIINI BBIMTPBIL 10 CKOPOCTU BBIIOJIHEHUS POrPaMM U MO3BOJISIET CHIIBHO
YOPOCTUTH aATOPUTMBI TOCTPOEHUS U300PAKEHHM .
Takum o6paszom, metonr Tomaca Ponena obnafaer crieayromMu OCHOBHBIMU
npenMyIecTBami [11]:
— wuMeeTcsl CBOOOJHBIM JOCTYIl KO BCEM amnlapaTHbBIM pecypcam
KOMIIBIOTEPA;
— BO3MOJKHA JIMHEWHAs aJpecanusi BCEM ONEPATUBHOM IMAMATH U MAMSTH
BUJICOKOHTPOJLIEPA;
— JIOTUYECKMe U (PU3MYECKHe ajapeca OTOOpaKEHHOM Ha IIUHY
nporeccopa namsTH rnepudepuinHbIX YCTPOHCTB COBIMAIAIOT;
— METO]I COBMECTUM C KJIOHaMH Tiporieccopos Intel;
— COXpaHSAETCS BO3MOXXHOCTH HCHONB30BaHus Bcex ¢(ynkmuit DOS u
BIOS, kak B 00BIYHOM peaIbHOM pekUMe pabOThI IIpolieccopa.
[locnenHee CBOMCTBO OCOOEGHHO BaKHO: HE HYKHO pa3padarhiBaTh
COOCTBEHHbBIE MpOrpamMmbl Uil pabOThl C MNEPUPEPUIHBIMU YCTPOMCTBAMHU Ha
YPOBHE PErvCTPOB, CIIENIOBATEIbHO, HE MPOSIBIIIOTCS M HE CO3MAIOT JIMIIHUX
npo0JIeM HECTaHAAPTHBIE OCOOEHHOCTH 00OPYI0BAHHUS.
OcHOBHOM HemocTaToKk Meroda PopeHa — CyIIeCTBEHHOE oOcialiieHue
3anMThl NamsITh. [IOCKOJIBKY OTMEHEH KOHTPOJIb TPAHMIBI CETMEHTA JaHHBIX,
paboTaroiiasi ¢ JUHEHHBIM MNPOCTPAHCTBOM TMOANpPOrpaMMa B Ciydae OLIMOKU

aapecal Uin 3allUKIIMBAHUA MOJKET HC TOJIBKO pa3pyIInUTb CMCKHBIC JIAHHBIC, HO
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U BOOOIIE CTEpeTh BCE COAEPKUMOE OIEpaTMBHOM MaMATH, B TOM YHCIE BCE
NPOrpamMMBbl M PE3UACHTHYIO YacTh ONEPALMOHHON CUCTEMBIL. Haille BCEro cTupaercs
Ta0MIIa BEKTOPOB MPEPHIBAHUM, pa3MEIlieHHAs! B Ha4yajle aJ[peCHOTrO MPOCTPAHCTBA.
CnenoatenbHO, HEOOXOAUMO OTPAHUYMBATH YKUCIIO MOANIPOrpaMM, PabOTAIOIINX C
JIMHENHOM aJIpECAle, U OYEHB TIIATEJIbHO UX OTJIaXKUBATh.

Bropoii HemocTaTok MpsIMO BBITEKAEeT M3 MEPBOr0 — paboTa B pealbHOM
pexnve DOS wu ocnabrnenHwe 3amuThl  HE  TO3BOJAIOT — PEAM30BaTh
MHOI033aJa4HoCTb. OAHAKO /JI1 pElICHUs] NPUKIATHBIX 33/1a4 YacTO BIOJHE
JIOCTaTOYHO (POHOBO-OIEPATUBHOIO DPEXHMMA paldOThl, KOIJa BCEMH pecypcamu
CUCTEMBl  paclopspKaeTcs OAMH MpPOTrPaMMHBIA  MOAYJb, a  OCTaJbHbIE
IpEeIHA3HAYEHbl JUIS Y3KOCHELMAIBbHBIX LEJIECH W BBI3BIBAIOTCS HA KOPOTKUE
NPOMEXKYTKH BPEMEHH U€pe3 MEXaHU3M IpepbIBaHui. IHbIMU clTOBaMH, TOCTYII K
BUJICONIAMSTH M BCEM ONEPAaTUBHOW IMaMATH JODKEH OBITh TOJBKO Yy OCHOBHOM
IpOrpaMMbl, a BCIIOMOTATENIbHbIE MPOLETYPbl U JIpaiiBephl MepUPEpUHBIX YCT-
POMCTB MOTYT XpaHWUTh CBOM JaHHBIE TOJLKO B OCHOBHOW oOnactu mamsitu DOS
(To ecTb, B MpeAenax MEpBOro MeradaiTa aJpecHOro mpocTpaHcTsa). JInHeitHas
anpecauysi, cama 1o ce0e, He HaKJIA/bIBACT CIUILKOM YKECTKMX OrpaHHMYCHUI Ha
paboTy  CHCTeMbI, TIOCKOJIbKY  TIE€PCOHAJIbHBIE  KOMIBIOTEPHI  BOOOILE
(YHKIIMOHUPYIOT B OCHOBHOM B OJIHO33Ja4YHOM PEXHUME: anlapaTHbIe CPEACTBA s
peann3auuy MHOI033/Ia4HOCTH UMEIOTCS YK€ JIaBHO, HO CHJIbHBIE OIpaHUYEHUS
CO3AI0T (PU3MOJIOTHUECKHUE U MICUXOJIOTHYECKHE 0COOCHHOCTH YEJIOBEKA, KOTOPBII
CUIIUT 3a KoMITbioTepoM. JIro0ast cepre3Hast paboTa TpedyeT OT ornepaTopa MOJIHOM
KOHIEHTpalluM BHUMAaHHWS Ha OJHOM Tipolecce. To ke caMoe OTHOCHUTCS K
KOMITBIOTEPHBIM HMI'PaM — HEBO3MOXKHO OJHOBpeMeHHO wurpath B Quake wu
peaaKkTUpOBaTh TEKCT.

Tpetnii HETOCTATOK: CTPOKOBBIE KOMAaHIBI Ipolieccopa X86 B peaJlbHOM
peXUMe He MPUTOIHBI I PabOThl C CErMEHTOM, HACTPOEHHBIM Ha JMHEHHOU
aJipecaliiio MaMsTH. OJTO HE OYEHb CYIIECTBEHHBIM HEJOCTaTOK, MOCKOJIBKY

BHYTpeHHss1 RISC-apxuTekTypa COBPEMEHHBIX TPOIIECCOPOB MO3BOISIET BHITOTHSATh
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IPYIITy W3 HECKOJIBKMX MPOCTHIX KOMAaHJ C TOM K€ CKOPOCTBIO, YTO U OJAHY
CJIO’KHYIO COCTaBHYIO KOMAaH/y, BBITOJIHSIOIIYIO aHAJIOTUYHYIO onepanmro. Kpome
TOTrO, TPOLECCOpP BBIMOJHAET BHYTPEHHHE OMepaluyd ObICTpee, YeM OIepalyu
oOpalieHusi K ONEepaTHMBHOM MaMmsTH, M TOpazo ObICTpee, 4YeM Omeparuu
YTEHUS/3aIICH B BUICOTIAMSITh.

B menoM MoOXHO cKa3aTh, 4TO NMPENJIOKEHHBbI POIEHOM pEeXUM — 3TO B
MIEPBYIO OYEpElb PEKUM yUeOHO-OTIAA0UHbIA. Ero odeHs ynoOHO MPUMEHSTH B
npoIecce OCBOEHHUS METO/IOB HEMOCPEICTBEHHOM paldoThl ¢ mnepudepuiiHbIMU
ycrpoiictBamu. Bo-miepBbIX, JMHEWHHas ajapecanus aOCONIOTHO Mpo3payHa —
00JIaCTh MaMSITH YCTPOMCTBA MOXKHO NPOCMATPUBATH MPSMO MO (DU3MUYECKOMY
aapecy. Bo-BTOppIX, HcCCIeqyeMoOe  yCTPOMCTBO MOXKHO  pacCMarpuBaTh
W30JINPOBAHHO, VCKJIFOYHB OMacCHOCTb BO3HHKHOBEHUS Mapa3uTHBIX
B3aMMOJICUCTBUM C JPYTMMH allapaTHbIMM KOMIIOHEHTAMHU W MOCTOPOHHUM
IPOrpaMMHBIM 00€CIICUCHUEM.

Hwxe npuBeneHsl (aiisibl, BKIIOYaeMble B MporpamMmy, MPUBEACHHYIO B

muctunre 2.4 [1].

Jluctusnr 2.3 — MHeMOHHUYECKHE 0003HAUYEHHUS KOJOB YIPABIISIONINX KIIABHIII

; Onst kjaBMil, TPAAWULMOHHO BHIIOJIHSIOUMX ONpeleJIeHHEIe
; byHkuMM, nDpMBeAeHH KpaTKMe KOMMEHTapuM CHOpaea.

; st "TeKCTOBHX'" YHNPaBJISINMX KJIaBMII BMECTO CKaH-KOIOB
ucnonssyorcss ASCII-konsr:

w\-

_RUBOUT equ 8 ;szabomu

B_TAB equ 9 ;rTabynsums

B LF equ 10 ;nmepeBox cCTpPOKM
B_ENTER equ 13 ;BoBBpaT KapeTKMu
B ESC equ 27 ;"Esc"

; CkaH-KoOAs QYHKLUMOHAJIBHEIX KJIABMII:
F1l equ 59 ;BHBOB MHOACKaBKM Ha BSKpaH
F2 equ 60

F3 equ 61

F4 equ 62

F5 equ 63

F6 equ 64

F7 equ 65

F8 equ 66
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F9 equ
F10 equ

67
68

; CkaH-KOOsl KJIaBMII

B _HOME equ

B _UP equ
B _PGUP equ
B BS equ
B_FWD equ
B_END equ
B DN equ
B_PGDN equ
B_INS equ
B DEL equ

71
72
73
75
77
79
80
81
82
83

;BBEIXOO M3 NPOI'PaMMBI

JONOJIHUTEJLHOM KJIaBMATYPHI :
;IepenT B Hadallo

; CTpeska BBEpPX

;Ha CTPaHMILy BBEpPX

;CTpenka BJIIEBO

; CTpeJyIka BIIPaBO

;TIEPEMTM B KOHeI]

;CTpenka BHMUS3

;Ha CTPaHMILy BHMUS3
;IEPEeKJIoYNTE pPexmuM (BCTaBka/3aMelmeHne)
;YAanIuMTE CHMMBOJ Haj KypCOpOM

; CkaH-KOAH YacCTO MCHOJNB3YEeMEIX KOMOMHALMI KJIABMII:

ALT F1 equ
ALT F2 equ
CTRL _C equ
CTRL_BS equ
CTRL FWD equ
CTRL_END equ
CTRL _PGDN equ
CTRL_HOME equ
CTRL PGUP equ

104
105

3
115
116
117
118
119
122

JIuctunr 2.5 — MHeMOHHYecKHe 0003HaYCHUS OBCTOB AJII OIBETHOI'O TCKCTOBOI'O

BUJICOPEKUMA

"Temurle" nBeTa (MOXHO MCIIOJNBLB3O0BATE mOJsT doHa M TekcTa)

BLACK equ
BLUE equ
GREEN equ
CYAN equ
RED equ
MAGENTA equ
BROWN equ
LIGHTGREY equ
"Ceemsisle" 1BeTa
DARKGREY equ
LIGHTBLUE equ
LIGHTGREEN equ 1
LIGHTCYAN equ 1
LIGHTRED equ 1
LIGHTMAGENTA equ 1
YELLOW equ 1
WHITE equ 1

ook WNRO

(
8

9
0
1
2
3
4
5

; YePHBI1
; T@MHO — CUMHUM
; T@eMHO - BeJIeHEIN
; 6UMPIOSOBEI  (LIMaH)
; T@MHO—-KpPaCHBIA
; TeMHO - dMoJIeTOBEIM
; KOPUMYHEBHI
; CepsIt
TOJILKO IJISI TeKCTAa)
; TEéMHO—-Cepblt
; CUHUN
; BeJIeHs
; Doty 601t
; KPaCHBIA
; buosieToBsM
; KeJITEIL
; 6ernsm
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2.2 Bonpocwl 015 camonposepku

1. B xakoMm pexxume paboTaeT MUKpoIpoiieccop x86 cpasy mocie copoca?

2. Kak ocymiecTBisieTcss CerMeHTHas ajapecanus NaMaTd B 3alUIICHHOM
pexume?

3. Uro Takoe mpUBHIETHPOBAHHBIE KOMaH/bI Ipolieccopa?

4. Kakue nelcTBUS HAAO MPEANPHUHSITH, YTOOBI B MPOTPAMME BBITOIHSIIUCH
MIPUBUJIETHPOBAHHBIE KOMAHIbI?

5. KakoBa cTpykTypa AecKpunrtopa cermeHTa?

6. /s 4ero uCHonap3yr0TCsl CETMEHTHBIE PETUCTPHI B 3AIIUIIIEHHOM PEeKUME?

7. Yto Takoe cenekTop Aeckpuntopa’?

8. Uro Takoe mTuHEHHBIN ajgpec?

9. Uro Takoe 6a30BhIi agpec cermMeHTa?

10.Yto Takoe IUMHT cerMeHTa?

11. /15151 yero Hy>XKHbI aTpUOYThI CETMEHTA?

12.Kak BBITIOJTHSAETCS TIEPEBOJ TIpPOIleCCOpa B 3AIIUIIEHHBIM PEXUM W3
peanbHOro?

13.YTt0 Takoe nceBIoASCKpUNTOP?

14 Kakass KOMaHJa WCIMOJB3yeTCS ISl 3arpy3Kd TaOJauIbl TI100aIbHBIX
JECKPUTITOPOB?

15.YT10 Takoe TeHEBbIE PETUCTPhI IECKPUITOPOB?

16.[louemy mepen MEpeBOJAOM MPOIECCOPAa B 3AIIUIIEHHBIA PEXUM HAA0
3aMpeTUTh BCE MPEPHIBAHUS?

17.1ToueMmy Henmb3s KOPPEKTHO 3aBEPIIMTh NPOTpaMMy, HaxoIsiach B
3alUIICHHOM PEeXKUMeE?

18.Korna 3arpy»xaroTcsi TEHEBbIE PETUCTPHBI IECKPUTITOPOB Mpolieccopa’?

19.Kakum o6pa3zom 0OHyJsI€TCS CTEK MPeABBIOPAHHBIX KOMaH/I MpHU MEepexojie B
3alUIIECHHBIN PEKUM?

20.3auem OOHyJsieTCS CTEK TMPEABBIOPAHHBIX KOMaHJA TMpU TMEpexoje B

3aTUIIEHHBIN PEXKUM?
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21.Kak mpou3BOANTCS BO3BPAT U3 3AMIUIIICHHOTO PeKUMa pabOoTHI IpoIieccopa B
peanbHbI?

22.YT10 TaKoe JMHEWHBIN PEXKUM apecaliy IaMsITH B peaTbHOM peKuMe?

23.C kakuM O0O0BEMOM IaMATH IIO3BOJISIET pPaboTaTh PEXKUM JIMHEHHOM
aZpecaliuy B pealibHOM pexumMe?

24.Yem pasnuvaeTcs OpraHHU3alus MaMsATH B pEaNTbHOM, 3allUIICHHOM W
JMHEHHOM peKuMax ajapecanuu’?

25.1Touemy mnpu paboTe B JHUHEHWHOM pEXHUME aJpecallii HE0O0XO0JIUMO
BKJTFOUUTD aJipecHbIi curHain 4207

26.MoXHO 71U B pEXKUME JHHEHWHOW ajpecamuy padoTaTh € TaMSATHIO
BUJICOKOHTpOJUIepa’?

27.MO3HO 11 B peKUME JIMHEHHOU ajpecalinu BRIMOMHITh pyHkuun DOS?

28.PaboTaroT M MEXaHWU3MBI 3aIWTHl MAMSITH TPU HCIIOJIH30BAHUHA METOJa
JUHENHOM aJipecaliuu B peaIbHOM pexXuMe?

29.MO’XHO JM HCIOJIb30BaTh CTPOKOBBIE KOMAHJIbI C CETMEHTOM, HACTPOCHHBIM

Ha JMHEHWHYIO aJIpECALNIO MaMsITh?
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3 Onpedeﬂeﬂue napamempoes cucmemnsl U3 npocpammsl nojib3oeaniei

[lpu 3amycke HpOTrpaMMBbl TOJIB30BATENS YACTO OBIBACT HEOOXOIUMO
BBISICHUTH, HACKOJIBKO TTapaMeTphl CHCTEMBI, Ha KOTOPOH 3amyIeHa IporpaMmma,
COOTBETCTBYIOT TPEOOBAHUSIM MPOTPAMMBI.

Hwxke npuBeneH nmpuMep ONpeIecHUs TaKUX IMapaMeTpOB CUCTEMBI IS
IPOTPaMMBI TOJIb30BATEIIs, KOTOpPask JOJDKHA BBITIOJIHATHCSA O] YIPaBICHHEM
oreparrionHoi cuctemsl Windows 98 SR2, mmers He MeHee 512 merabaiT

OHCpaTHBHOﬁ InHamMsATH, UMCTb MBIIbH

3.1 Onpeodenenue gepcuu onepayuoHHOU CUCTNEMbL

Jns onpeneneHus BEpCUU 3allylIEHHON ONMEpPAlMOHHONW CUCTEMBI MOYKET
ObITh ncnionb3oBana pynkus APl Win32 GetVersionEx.

BOOL GetVersionEx (

LPOSVERSIONINFO lpVersionInformation // ykasarene Ha
) ; // cTpyxTypy

Iapamempuol

IpVersioninformation

Vkazarens Ha crpykTypy naHHbeix OSVERSIONINFO, xotopyro
GbyHKIUS 3ano0JIHsIeT HH(OPMaLKEl 0 BEpCUU ONEPAIITMOHHON CUCTEMBI.

Ilepen BozoBoM ¢yHkiuu GetVersionEx HeoOxogumo B 1o
dwOSVersionInfoSize crpykryper OSVERSIONINFO 3anectn 3HaueHue
sizeof(OSVERSIONINFO).

Boszepawaemvie 3nauenus

[Ipu ycmemrHOM BBIMOTHEHUH (YHKIMM BO3BPAIAETCS HEHYJIEBOE
3Ha4YCHHUE.

[Ipy BO3HMKHOBEHHH OIIMOKM BO3BpamiaeTcs Hyb. [ momydeHwus

pacipeHHod uHopManuu 00 omuOKe HEOOXOAMMO BbI3BATh (DYHKIIUIO
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GetLastError. OmmOka BO3HHMKaeT, €CIM HEBEPHO  YKa3aHO  II0JIe
dwOSVersionInfoSize crpykrypst OSVERSIONINFO.

Crpykrypa nanabix OSVERSIONINFO conepxxut cBeneHusi o Bepcuu
ornepairoHHoN cucteMbl. UH(MoOpManys BKiIo4aeT B ce0s CTapIIyIo U MIIaAIIYIO
JaCcTHU BEpCUU, HOMEp COOPKH, HICHTU(DUKATOP MIATPOPMBI K CTPOKY OMTUCAHHUSI

ONEPALIMOHHON CUCTEMBI.

typedef struct _OSVERSIONINFO({
DWORD dwOSVersionInfoSize;
DWORD dwMajorVersion;
DWORD dwMinorVersion;
DWORD dwBuildNumber;
DWORD dwPlatformId;
TCHAR szCSDVersion[ 128 ];

} OSVERSIONINFO;

Llons cmpykmypwi
dwOSVersionInfoSize
Omnpenensier pasmep CTpyKTypbl B Oaiftax. Ilepea BbI3oBOM (GyHKIIMU

GetVersionEx clenyer 3a0JIHUTh 3TO noJie 3HAYEHUEM

sizeof(OSVERSIONINFO).

dwMajorVersion
Nnentuduuupyer crapiiyl0 4acTb BEPCUM ONEPAIIMOHHOW CHCTEMBI.

Hanpuwmep, ams Windows NT Bepcun 3.51, crapiias 4acth Bepcuu — 3, a IS

Windows NT Bepcun 4.0 — 4.

dwMinorVersion
Unentudunupyer MIaAmIyl0  BEPCUU  ONEPAIMOHHOW  CHUCTEMBI.

Hanpuwmep, s Windows NT Bepcuu 3.51, mianimas gacth Bepcun — 51, a Juist

Windows NT Bepcun 4.0 — 0.
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dwBuildNumber

Windows NT: UaenTrduimpyetr HoMep COOPKHU OMEepPariiOHHON CHCTEMBI.

Windows 95: B wuaameM cioBe HIACHTHQHUIMPYET HOMEP COOpKH
orneparnroHHOi cucTteMbl. CTapiiee CIOBO COACPKHT CTapIIyi0 W MIIAJIIYIO

4aCcTU BEPCHU.

dwPlatformld
Unentudunupyet miatGopmy oneparioHHON CUCTEMBI. JTO T0JIe MOKET

coAep>KaTh OJTHO U3 CIEAYIOMMNX 3HAUCHUN:

VER_PLATFORM_WIN32s Win32s on Windows 3.1.
VER_PLATFORM_WIN32 WINDOWS  Win32 on Windows 95.
VER_PLATFORM WIN32_ NT Win32 on Windows NT.
szCSDVersion

Windows NT: CoaepKuT CTpOKY, 3aBEpIIAOIIYIOCSA HYJIEM, TaKyro, Kak
"Service Pack 3", «kortopas HHAMOUPYET IMOCICAHHUH  CEpPBHUC-TIAK,

YCTaHOBHGHHBIﬁ B CUCTCMY. Ecau ner YCTAaHOBJICHHBIX CCPBHUC-IIAKOB, CTPOKa

mycras.
Windows 95: ConepxuT CTpoKy, 3aBEpILIAIOIIYIOCS HYJIEM, KOTopas JaeT

HEe00s13aTeIbHYIO IOTIOJTHUTENIbHYIO0 HH(POpMAIHIO 00 OmepaliioOHHON CUCTEME.

// TlpoBepka BepCuMM OIEPALMOHHOM CHUCTEMSI
OSVERSIONINFO ver;
DWORD c;
char* d;
ver .dwOSVersionInfoSize=sizeof (OSVERSIONINFO) ;
GetVersionEx (&ver) ;
if ((ver.dwPlatformId!=
VER_PLATFORM WIN32 WINDOWS) || // He Windows 95/98
ver .dwMajorVersion!=4) | | // He Windows 98
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(ver.dwMinorVersion<10)) // Huxe SR2
{ AnsiString f1,£f2;
f1="IIns paboTsl mporpamMMsl HeobxonmMa OINEPAaLMOHHAs CHCTeMa
He Hmxe Windows 98 SR2”;
£2="CucremMusie TpeboBaumusa’;
Application->MessageBox (fl.c_str() ,f2.c_str() ,MB_OK) ;
Application->Terminate() ;

}

3.2 Onpedenenue nanuyus 68 cucmeme Moluiu

Jlns ompeneneHus Pa3IMYHbIX CHUCTEMHBIX IapaMETPOB U YCTAHOBOK
MOXKeT OBITh rcrosib3oBaHa Gynkus APl Win32 GetSystemMetrics.

CucteMHbIe TapaMeTpaMH SIBISIOTCS, HAlpuMep, pa3Mepbl (IIUpPHHA U
BbICOTa) OToOpakaeMbIXx OKOH. Bce pasmepnl ¢dynknus GetSystemMetrics

BO3BPaAlIaCT B IIMKCCJIIAX.

int GetSystemMetrics(
int nIndex // BozBpamaeMmsie CHCTEMHEE [1apaMeTpPEH

) ; // wnu ycraHOBKM

llapamempor

nindex

Omnpenenser BO3BpallaeMble CHUCTEMHBIC MapaMeTPhl WM YCTaHOBKU
koH(purypanuu. Bee mapamerpst SM_CX* o0o3HauaroT 3HaueHus mpuHbl. Bee
napametpel  SM_CY* 0003HaualoT 3HaYeHWUsS BBICOTHL.  OmpeaeneHs

CJEyIOIINE 3HAYCHUS:

SM_ARRANGE dnar, omnpemensiomuii, Kak  CHCTEMa
pa3MeniaeT MUHUMHU3HPOBAHHbIE OKHA.

SM_CLEANBOOT 3HaueHue, ONpeAeoNmee, Kak CHCTEMa
craproBaja:

0. HopmanbHbIif cTapT
1. Crapr B 6e30maCHOM peKUME

2. Ctapt B 0€30MacHOM pEXHME C
CETEBBIMU TOIKJITFOYCHHUSIMHU.
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SM_CMOUSEBUTTONS

SM_CXBORDER
SM_CYBORDER

SM_CXCURSOR
SM_CYCURSOR

SM_CXDLGFRAME
SM_CYDLGFRAME

SM_CXDOUBLECLK
SM_CYDOUBLECLK

SM_CXDRAG SM_CYDRAG

SM_CXEDGE SM CYEDGE

SM_CXFIXEDFRAME
SM_CYFIXEDFRAME

SM _CXFRAME SM CYFRAME

KonnyecTBO KHOMOK Ha MBI, WJIX HYJb,
CCJIM MBIIIIHN HCT.

[IlupuHa ¥ BBHICOTa paMKH OKHA B THUKCEISX.
OTOT napaMeTp 3KBUBAJIEHTEH SM_CXEDGE 3-D
OKOH.

[MupuHa u BBICOTA Kypcopa B MHUKCENSX.
Pa3smeps! Kypcopa nmoanep >KUBarOTCs TEKYIIUM
npaiiBepom. Cuctema HE MOXET CO3AaTh
Kypcop Ipyroro pamepa.

To Xe, qTo SM CXFIXEDFRAME H
SM_CYFIXEDFRAME.

[llupyra w®  BBICOTA  NIPSIMOYTOJBHUKA
JIOKaJW3aluyu BOKPYT MHEPBOTO U JBOMHOTO
KJIMKOB. UTOOBI cucTeMa pacrno3Hajia BTOpOn
KJIMK JIBOMHOTO KJIMKA, BTOPOU KJIMK JOJDKEH
[ONIACTh BHYTPb J3TOr0 MPSMOYTOJIBHUKA.
(BTopoil KIMK JOJDKEH YAOBIETBOPATH U
OnpeeIeHHbIM BPEMEHHBIM TPEOOBaHUSAM. )

[llupyra w©  BBICOTA  MPSMOYTOJHHUKA,
JUMUTHUPYIOIIETO TEePEMEIICHUST yKa3aTens
MBIIIN nepes HayajoMm ornepanuu
MEPETACKUBAHUSL. 210 MO3BOJISIET
MOJIb30BATEIIIO JIETKO HAXKUMAaTh U OTITYCKaTh
KHOIIKY MBIIIH 0€3 Cy4aifHOTO BBIMOJHEHUS
oriepaluy nepeTacKuBaHusl.

Pasmepnocts B nukcensx 3-D pamku. Oto 3-
D DKBUBAJICHT SM_CXBORDER u
SM_CYBORDER.

Tommunaa paMKu BOKPYT
HEMAacCIITa0MpyeMOr0 OKHA C 3arojOBKOM.
SM CXFIXEDFRAME —  JTO HIMPHUHA
TOPU30HTAIBHOU paMKu, a
SM_CYFIXEDFRAME — BBICOTa BEPTUKAJIbHOM.
To ke, d4rO SM_CXDLGFRAME W

SM_CYDLGFRAME.

To ke, 4Yro  SM CXSIZEFRAME U
SM_CYSIZEFRAME,
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SM_CXFULLSCREEN
SM_CYFULLSCREEN

SM _CXHSCROLL SM CYHSCROLL

SM_CXHTHUMB

SM CXICON SM CYICON

SM CXICONSPACING
SM_CYICONSPACING

SM_CXMAXIMIZED
SM_CYMAXIMIZED

SM CXMAXTRACK
SM_CYMAXTRACK

SM_CXMENUCHECK
SM_CYMENUCHECK

SM_CXMENUSIZE
SM_CYMENUSIZE

SM_CXMIN
SM_CYMIN

SM CXMINIMIZED
SM_CYMINIMIZED

[IupuHa 1 BbICOTA KIMEHTCKON 001acTH IS
MOJIHOAKPAHHOTO pexuMa. [l moiydeHus
KOOpPJIMHAT YacTH SKpaHa, HE 3aCIOHIEMOM
TpeeMm, CieayeT  BbI3bIBaTh  (DYHKIIHIO

SystemParametersInfo CO 3HAYCHUEM
SPI_GETWORKAREA.

[IlupuHa B MUKCENSAX U300paKEHUS CTPEIKH
HAa TOPU3OHTAIBLHON IM0JIOCE MPOKPYTKU H
BBICOTA B MUKCEISAX TOPU3OHTAIBHON MOJIOCHI
POKPYTKHU.

[Iuprna B MMUKCEISAX MOJI3yHKa
TOPU30HTAIIBHOM IOJIOCHI IPOKPYTKH.

[IlupyHa © BBICOTAa IUKTOIPAMMBI  IIO
YMOJIYaHUIO B MUKCENAX. THIIOBOE 3HAYCHHE
32x32, oaHaKo, OHO CHJILHO 3aBHCUT OT
anmapaTypsl BUJICOTPAKTA. OyHKIHS
LoadIcon MOXET 3arpykaThb MHUKTOIPaMMBI
TOJIBKO 3TOTO pa3Mepa.

H_[HpI/IHa u BBICOTA IMPpAMOYT'OJIbHHKA,
HCIIOJIB3YCMOI'O PRI | PasMCIICHUA
IMUKTOI'paMMBbI C 3arOJIOBKOM. DTO 3HAYCHUEC
0oJbIIIe N paBHO SM_CXICON )41
SM_CYICON.

Pazmep o YMOJIYAHUIO
MaKCUMHU3UPOBAaHHOTO  OKHAa  BEPXHEro
YPOBHSI.

MakcumainbHblil  pa3Mep B IHKCEISIX MO
YMOJYaHUK OKHA, UMEIOLIET0 3arojoBOK U
VU3MEHSIEMbIE TPAHULIBI.

Pazmep 1o ymomuaHMIO B MHUKCEIAX
U300paKEeHUS MapKepa MEHIO.

PasMep B IMHKCCJIIX 110 YMOJYAaHHUIO KHOIIOK
MCHIO.

MuHUManbHBIC IMUprHa M BbICOTAa OKHA B
IMUKCCIIAX.

Pazmep B MUKCETAX HOPMaJbHO
MHUHUMH3UPOBAHHOT'O OKHA.
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SM_CXMINSPACING
SM_CYMINSPACING

SM_CXMINTRACK
SM_CYMINTRACK

SM_CXSCREEN SM_CYSCREEN

SM_CXSIZE
SM_CYSIZE

SM_CXSIZEFRAME
SM_CYSIZEFRAME

SM_CXSMICON SM_CYSMICON

SM CXSMSIZE SM CYSMSIZE

SM _CXVSCROLL SM CYVSCROLL

SM_CYCAPTION

SM CYKANJIWINDOW

SM_CYENU

Pa3Mep B IMUKCCIIAX CCTKHU JJIA
MUHUMHU3UPOBAHHBIX OKOH. KEDKI[OG
pacCTaB/BsiICMOC MHUHHUMHU3HUPOBAHHOC OKHO
IIOMCIIACTCA B IMpAMOYTOJIBHUK 9TOTO
pa3Mepa. OTH 3HAYCHUS MEHBIIC WU PaBHBI
SM_CXMINIMIZED U SM_CYMINIMIZED.

MuHuMmanpHass OTCIEXKUBacMas IIMPUHA U
BBICOTA OKHa B NuKcensax. [lomp3oBarens He
MOXET YMEHBIIUTH OKHO JO pa3MepoB
YMEHBIINTh OKHO JO pa3MepoB, MEHBIIE
YKa3aHHBIX.

[[IuprHa 1 BbICOTA 3KpaHa B MMUKCEIISX.

[[lupyHa ¥ BBICOTA KHONKH B THKCEJISIX Ha
OJIOCE 3aroJjIOBKA.

TonmpHa B MUKCENSAX Pa3MEPHOU PaMKH IO
IIEPUMETPY OKHA, €CIIM Pa3sMep OKHA MOXKET
OBITb M3MEHEH. SM _CXSIZEFRAME  OTO
IIMPUHA TOPU30HTAJIBHOW  TpAaHMIBI, a
SM_CYSIZEFRAME 3TO BBICOTa BEPTUKAJIbHOU

rpanunel. To ke, 4YTO SM CXFRAME W
SM_CYFRAME.

PexomennoBaHHbIN pa3Mep MaJIOU
OUKTOIpaMMbl B TUKceNsix.  Marbie
NUKTOIPaMMbl OOBIYHO H300pa)karoTcsi B
3aroJIOBKE€ OKHA U B PEXHUME OTOOpa)KeHHs
MaJI€HbKHX UKOHOK.

Pazmep B nmnmKkcemax Majnod  KHOIIKH
3aroJjoBKa.

[[lupuHa B NMUKCENSIX BEPTUKAIBHOU ITOJIOCHI
IMPOKPYTKM U BBICOTA B  IHKCEIX
U300paKEHUS CTpEIIKU BEPTUKAIBHOU
IIOJIOCHI IPOKPYTKH.

Bricora B IMUKCECJIAX HOPMAJIbBHOI'O
3aroJIOBKa.

Jnst  nByxOaiToBOM  Bepcuu  Habopa
cumBosi0B WINdows BeicoTa M IIMPHHA OKHA
Kanji B HmkHel 4acTH SKpaHa.

BricoTa B mUKCeNnsIX OQHOCTPOYHOM MOJOCKHU
MEHIO.
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SM_CYSMCAPTION
SM_CYVTHUMB

SM_DBCSENABLED

SM_DEBUG

SM_MENUDROPALIGNMENT

SM_MIDEASTENABLED

SM_MOUSEPRESENT

SM_MOUSEWHEELPRESENT

SM_NETWORK

SM_PENWINDOWS

SM_SECURE

BricoTa B nuKCEISIX MaJIoro 3arojioBKa.

BricoTa B mUKcensx Moyi3yHKa BEPTUKATIbHON
MOJIOCHI TPOKPYTKH.

TRUE wimi He Hynb, €CId yCTaHOBJIEHA
nByxOaiiToBass Bepcusi Habopa CHMBOJIOB

(DBCS) USER.EXE; FALSE wmu Hynb, B
IPOTHBHOM ClydJae.

TRUE wimi He Hynb, €ClIU yCTaHOBJIEHA
otnanounas Bepcus USER.EXE is installed;
FALSE unu Hynb, B IPOTUBHOM ClTydae.

TRUE wunu He HyJb, €ClIM BbINaJaroliee
MEHIO BBIPOBHEHO CIpaBa OTHOCHUTEIHHO
COOTBETCTBYIOIIE JJIEMEHTAa CTPOKH MEHIO;

FALSE WJIn HYJIb, eciu JIEBOE
BEIPABHUBAHUE.
TRUE, ecnu cucTemMa paspemaer

HCIIOJIB30BaHHNC BOCTOYHBIX A3BIKOB.

TRUE wnu He Hynb, ecnum ycTaHOBJIEHA
Mbimib; FALSE wnmm Hyms, B TpOTHBHOM
ciy4ae.

Toneko Windows NT: TRUE wimu He Hynb,
€CJIM  yCTAaHOBJEHA MbIIIb C  KOJECOM
npokpyTku; FALSE wnu Hynb, B mpoTHBHOM
ciy4ae.

Munanamuii 3Havanuii OUT yCTaHOBJIEH, €CIU
CeTh MPEICTaBII€HA; B IPOTUBHOM CcClydae,

cOpoOIIEH. OcranbHble pa3psbl
3ape3epBUPOBAHBI JINIE: JalTbHENIIETO
U CIIOJIb30BaHUSI.

TRUE wnu He Hynb, €ciM yCTaHOBIIEHO
Microsoft Windows cBeroBoe mepo; HyJb
wm FALSE, B mpoTuBHOM citydae.

TRUE, ecam  mpeacraBiieHa  cuUCTeMa
oezonacHoct, FALSE, B mnpoTuBHOM
ciyvae.
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SM_SHOWSOUNDS TRUE wimm He Hy/JIb, €CIU TOJH30BATEIIO
Tpebyercs BU3yallbHAs uH(pOopMaIus,
KOTOpasi TI0 YMOJIYAHUIO MPEJOCTABISCTCS B
aynmuo-dpopme; FALSE wunmu  Hyds, B
POTHUBHOM CliydJae.

SM_SLOWMACHINE TRUE, ecnu xoMmblOTep UMEET MEJJICHHBIH
npoueccop, FALSE, B mpoTuBHOM cityuae.

SM_SWAPBUTTON TRUE wnm He Hynb, eciin Ha3HAYEHUE JIEBOM
U TPaBOM KHOMOK MBI  ITOMEHSHBI
Mectamu; FALSE win Hynb, B IPOTUBHOM
ciIyJae.

Boszepawaemvie snauenus

Echu  ¢ynxkyus  BBITIONIHEHA  YCIICIIHO, BO3BpAllaeTCsl 3HAUYCHHE
3aMpOIIEHHOT0 CUCTEMHOIO MapaMeTpa WK YCTAHOBKU KOH(UTYpaIIH.

Ecnu Bo3HMKIa ommOKa MpU BBIMOJHEHUU (PYHKIMH, BO3BpAIacTCs
3HaueHne «Hyb». OyHkrmus GetLastError mpemocTtaBiseT MOMOTHUTETHHYIO
uHdopmaluio 06 onmoke.

lpumeuanus. Cucremusble MapaMeTphbl 3aBUCST OT  TuNa
BHJICOTIOJICUCTEMBI.

SM_ARRANGE yCTaHOBKHM OIpEAEISAIOT, KaK CHCTEMa pacloJjiaraer
MUHUMU3UPOBAHHBIE OKHA, B 3aBUCUMOCTH OT CTApTOBOM TO3UIMH U
HarnpaBiieHus. CTapToBas MO3ULMS MOKET MPUHUMATh OHO W3 CIEAYIOIIHNX
3HAYCHU.

ARW BOTTOMLEFT HauuHaer ¢ JIeBOro HMKHETO yriya 3KpaHa (TO3ULMs
M0 YMOJTYAHUIO).

ARW BOTTOMRIGHTHaumHaer ¢ mpaBoro HWXKHEro yrIja 3KpaHa.
OKBUBAJICHTHO ARW_STARTRIGHT.

ARW HIDE CKpplBaTh MMHUMHU3MPOBAHHBIC OKHA MPU MEPEMELICHUH UX

3a MpeJiesibl BUAUMON 00J1aCTH IKpaHa.
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ARW_TOPLEFT Hauunaer ¢ J1€eBOrOo BEpXHEro yrjla BKpaHa.
OKBHMBAJICHTHO ARV_STARTTOP.

ARW_TOPRIGHT Haumnaer ¢ mpaBoro BEpXHEro yriaa OJKpaHa.
OKBHMBAJICHTHO ARW_STARTTOP | SRW_STARTRIGHT.

HanpasneHue, B KOTOPOM MOTYT PacloJIaraTbCsi OKHA, MOYKET IPUHUMATh
OZIHO M3 CIIEAYIOIINX 3HAYCHUM.

ARW_DOWN BepTukanabHOE pacloNOKEHUE, CBEPXY BHU3.

ARW_LEFT [OpH30HTalIbHOE PACIIONIOKEHUE, CIIEBA HAIIPABO.

ARW_RIGHT ['OpM30HTalIbHOE PacIONOKEHUE, CIIPaBa HAJIEBO.

ARW UP BepTukaiibHOE pacnooKeHUe, CHU3Y BBEPX.

// TlpoBepka HaIUuUMUsT MBIUN
if (GetSystemMetrics (SM_MOUSEPRESENT)==0)
{ Application->MessageBox (”[lns paboTsl mporpaMMsl HeobxonmMa
Menue" , " CucTeMHsIe mpe6osaﬂnz",MB_QK);
Application->Terminate() ;

}

3.3 Onpeodenernue wacmomsl npoyeccopa

Jlmst  ompenmeneHUss YacTOTBI  NIPOIECCOpa MOXKHO — MCIOJB30BaTh
accemOnepuyro komanay RDTSC (Read Time Stamp Counter). 310
acceMOJiepHass MHCTpyKUMs s 1iatdopmbl x86, uutaromas cuétuuk TSC
(Time Stamp Counter) u Bo3Bpamaromias B peructpax EDX:EAX 64-OutHoe

KOJIMYECTBO TAKTOB C MOMEHTA MOCJIETHEro copoca mpoieccopa.

// OnpepeneHme YacTOTH mpoleccopa
AnsiString a;

try
{ unsigned __ int64 count_1,count 2;
unsigned int lo,hi;
fasm(&lo, &hi) ;
count 1=((unsigned __inté4)hi) * (((unsigned
__int64)1)<<32)+(unsigned ___inté4)1lo;
Sleep (500) ;
fasm(&lo, &hi) ;
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count 2=((unsigned __int64)hi) *(((unsigned
__int64)1)<<32)+(unsigned __ _inté4)1lo;

frequency proc=(int) (count 2-count 1) /(500000) ; //
YacToTa B MI'n

}

catch(...) // Peaxumss Ha CHCTEMHOE WNCKJIOUEHMEe [He MoxXeT
BBHIIIOJIHNTBCS

// dynxums Fasm() ]
{ AnsiString f1,£f2;
fl="He Tor Tun npoueccopa”;
£2="CucremMusie Tpebomauusa’;
Application->MessageBox (fl.c_str() ,f2.c_str() ,MB_OK) ;

Application->Terminate() ;

// CHUCTeMHOT'O MCKIUYEeHMsI He OUIO, BHUYMCISIEM YaCTOTy Ipoleccopa
if (frequency proc<500)
{ AnsiString a,f2;
£2="CucremMusie TpeboBaHmusa" ;
a="YacrToTa mnpoueccopa 3BM menee 500 Mru”+
+AnsiString((int) frequency proc)+ ”Mru)\n”;
Application->MessageBox(a.c_str() ,f2.c_str() ,MB_OK);

Accembnepuas ¢pynkyus

//===-- «Fasm» =———-——-meem e e
void fasm(unsigned int *plo,unsigned int *phi)
{ unsigned int lo,hi;

asm

{

rdtsc
mov lo,eax
mov hi,edx

}
*plo=lo;
*phi=hi;

}

3.4 Onpeoenenue obvema onepamuHol Namamu
J{nst momydenust nHPopMaIuu 0 JOCTYITHOM ONepaTUBHOMN MaMsITH MOKHO

ucnonb3oBath (ynkiuo APl Win32 GlobalMemoryStatus. Ona Bo3Bparaet

uH(pOopMaIuIo, KaK 0 PU3NYECKOH, TaK U O BUPTYyAJIbHON aMSITH.

VOID GlobalMemoryStatus (
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LPMEMORYSTATUS lpBuffer // YxasaTens Ha CTPYKTYpPY,

) s // OIMCHBAIY COCTOSHME IIaMsTH

Ilapamemp:

LpBuffer

Vka3siBaeT Ha crpyktypy MEMORYSTATUS, koropas Bo3Bpaiaer
uHbOpMaIMIO O TeKyIleld qocTynHoU mamsatu. [lepen BbI30BOM 3T0il GyHKIHH

BBI3BIBAIOIIHH MTPOIIECC JODKEH YCTaHOBUTH mmoJie dwlLength atoit crpykTypsl

typedef struct MEMORYSTATUS { // mst

DWORD dwLength; // sizeof (MEMORYSTATUS)

DWORD dwMemoryLoad; // TpolleHT MCNONBBYyeMON NaMsITH

DWORD dwTotalPhys; // BauToB ¢(puBsMUECKON NaMaTH

DWORD dwAvailPhys; // BanToeB cBOBOIHOM QMBMUECKOI [MaMSITH

DWORD dwTotalPageFile;// BaiToB B daityie nurKadxm

DWORD dwAvailPageFile;// CeoBomumx 6GauToR B daiie noaxKadku
DWORD dwTotalVirtual; //BaiToB amgpecH. NPOCTPAaHCTBA [OJILZOB.
DWORD dwAvailVirtual; // CBo6onHix 6aiiTOB NOJL3OBATEJS

} MEMORYSTATUS, *LPMEMORYSTATUS;

llons

dwLength

lloxasvieaem pa3smep CcTpykTyphl. Ilepen BbI30BOM 3TOM  (YHKITUH
BBI3BIBAIOIIMI MPOIIECC JOJDKEH ycTaHOBHTH mojie dwlength sroit cTpykTypbl
(3Hauenuem Sizeof(MEMORYSTATUYS)).

dwMemoryLoad

Yucno ot 0 go 100, yka3pIBatoliee MpOLEHT MCIOJIb30BaHMs mamstu, 0
FOBOPUT O TOM, YTO MaMmsAThb HE wucnoiyibdyercs, 100 roBoputr o MOJHOM
UCIIOJIb30BaHUU MTAMSITH.

dwTotalPhys

[Toka3piBaeT KOJIMYECTBO 0AUTOB (PU3NUECKON MaMSITH.

dwAvailPhys

[Toka3bIBaeT NOCTYMHOE KOJUYECTBO OAUTOB (DU3UUECKOM MaMATH.
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dwTotalPageFile

[Toka3pIiBaeT KOMIUYECTBO OAWTOB, KOTOPOE MOKET OBITh COXPAHEHO B
¢aiine noakauku. Cienyer UMETh B BHUAY, YTO 3TO YHCIO HE XapaKTepU3yeT
TeKyIIUi pazmep pusndeckoro (aiiina moaKadyku Ha JUCKE.

dwAvailPageFile

[Toxa3bIBaeT KOJTMYECTBO JAOCTYIHBIX OATOB B (haiije MoaKauKH.

dwTotalVirtual

[Toka3biBaeT 001IEE KOJUUYECTBO 0AUTOB, KOTOPOE MOXKET OBITH OMKUCAHO B
BUPTYaAJILHOM aJJpECHOM MPOCTPAHCTBE MOJIH30BATENS BHI3BIBAIOIIETO MIPOIlecca.

dwAuvailVirtual

[Toka3pIBaeT KOJMYECTBO HE3aPE3EPBUPOBAHHBIX M HETOIKIIOUYCHHBIX

0alTOB B BHPTYAJIBHOM aAPCCHOM IIPOCTPAHCTBC IT0JIB30BATCIIAI BBI3LIBAIOIIICTO

npoiiecca.

// Onpepenenme o6BeMa YyCTAaHOBJIEHHOM MaMsITH
int mem size;

_MEMORYSTATUS mem;

mem . dwLength=sizeof (MEMORYSTATUS) ;
GlobalMemoryStatus (&mem) ;

mem_size=mem.dwTotalPhys;
mem size=mem size/(1024*1024)
a=AnsiString(mem size)+" M6anr";
// Application->MessageBox(a.c_str() ,"O6mzeM ycTaHOBIEHHOM
namsiTn'" ,MB_OK) ;
if (mem_size<500)
{ AnsiString f1;
fl1="CucremMurie TpeboBaHusa’ ;
a="o6seM namsitu 5BM menee 500 MI'm”+AnsiString(mem size)+
” M6amT) \n”;
Application->MessageBox(a.c_str() ,fl.c_str() ,MB OK);

}

3.5 Onpeodenernue 06vema 00CMYnHO20 OUCKOBO2O NPOCMPAHCNEA
Jlnst ompenenieHnss JOCTYIMHOTO JUCKOBOTO IMPOCTPAHCTBA MOXKET OBIThH
ucnojr3oBana Gyukmus APl Win32 GetlLogicalDrives, koropas Bo3Bpaiiaer

6I/ITOBYIO MacCKy, IMpCACTABJAIOITYIO TCKYIIUC JOCTYITHBIC AUCKH.
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DWORD GetlLogicalDrives (VOID)

llapamemp

Ot1a QpyHKIMS HE UMEET MapaMeTPOB.

Bo3zspawaemvie snauenus

Ilpu ycnewnom evinonneHuu yHKyuu oHa 8o3spaujaem O6UMoOEY0 MAcCKy,
npeocmasiAwyo mexyujue NOCTYIHbIC NUCKUA. but O (Mmaamuii 3HaYaImmii
out)npeactasiseT nuck A, out 1 — quck B, 6ut 2 — quck C, u Tak ganee.

Ecnu QyHkus 3aBepumimiach HEyIayHO, BO3BpAIlAa€TCs HYJIEBOE

3HaA4YCHHUC.

Jlnig omnpeneneHusl TUIA AMCKAa — CMEHHBIA JTUCK, QukcupoBaHHbIM, CD-
ROM, RAM nuck wiaM CEeTeBOM AUCK — MOXET OBITh MCHOJb30BaHA (PyHKIIHS

APl Win32 GetDriveType.
UINT GetDriveType (
LPCTSTR lpRootPathName // ampec nyTu K KOPHEBOMY

) // xaTanory mucka

llapamempo

l1pRootPathName

VYka3bpIBaeT Ha HYJIb-TEPMHUHUPOBAHHYIO CTPOKY, OMPEIETSIONIYIO yTh K
KOPHEBOMY KaTaJoTy JUCKa, 0 KOTOPOM HEOOXOJIMMO MOJYYUTh HH(POPMAIIHIO.
Ecnmu lpRootPathName — NULL, dyHKIMS ucCnosib3yeT KOPHEBOW KaTaior

TCKYIICTO AUCKA.

Bo36pau;aeﬂ4bze SHAYEeHUA
BosBpamaeMHe SHAYCHUA OIPCACIAIOT THUII AHUCKA. Bo3moxHO OIHO H3

CHENYIOIINX 3HAYCHUM:
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0 Tun aucka HE MOXKET OBITh OIPE/ICIICH.

1 KopHeBoii kataior Ha CyIIEeCTBYET.

DRIVE REMOVABLE/J[MCK MOET OBITh yJaJIEH U3 TUCKOBOJA.
DRIVE_FIXED JIMCK He MOXKET OBITh YAAlIeH U3 JUCKOBOAA.
DRIVE REMOTE Y JaJCHHBIN (CETEBOM) AUCK.

DRIVE_CDROM Huck npexacrasisier coboit CD-ROM.

DRIVE RAMDISK /Jluck nmpencrasisieT coooii RAM auck.

Jlns ompeneneHusT HATUYHOTO CBOOOJHOTO JHCKOBOTO MPOCTPAHCTBA
MOJeT ObITh Hcrosib3oBaHa GyHkius APl WIn32 GetDiskFreeSpace, KOTOpas
BO3BpaIiaeT uH(opMalnuio 00 OmpeneleHHOM JUCKe, BKJIOYas 00beM

CBO6OI[HOFO IMPOCTPAHCTBA HA JUCKC.

BOOL GetDiskFreeSpace (

LPCTSTR lpRootPathName, // ampec nyTu K KOPHEBOMY
// xawmasory pmucka
LPDWORD lpSectorsPerCluster, // ampec nepemeHHOI,

// ykxasmBawmey KOINYECTBO CEKTOPOB B KjlacTepe
LPDWORD lpBytesPerSector, // ampec mnepeMeHHOM,

// ykasmBawmey KOJINYECTBEO GAUTOEB B CEKTOpe
LPDWORD lpNumberOfFreeClusters,// azpec nepeMeHHOM,

// ykasmBammern obmee KOIMYECTBO CBOBOIHHIX

// xjacTepor Ha AuCKe
LPDWORD lpTotalNumberOfClusters // ampec nepeMeHHO,

// yxasmBamomeit obimee KOJIMYECTBO

// x1acTepoB Ha AUCKe

) ;

llapamempor

l1pRootPathName

VYka3pIBaeT Ha HYJIb-TEPMHUHUPOBAHHYIO CTPOKY, ONPEAECISAIOIIYIO IyTh K
KOPHEBOMY KaTaJOry JUCKa, O KOTOPOM HEOOXOJMMO MOJYYUTh UH(POPMALIUIO.
Ecin 1lpRootPathName — NULL, ¢yHKIus wucmnosib3yeT KOpHEBOM Kartajor

TCKYIICTO AUCKA.

lpSectorsPerCluster
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Vka3pIBacT Ha INEPEMCHHYIO, COACPIKAIMYIO KOJIHNYCCTBO CCKTOPOB B

KJacTepe.

lpBytesPerSector
VYKka3pIBaeT Ha MNCPCMCHHYIO, COICPKAIIYIO KOJIHUYCCTBO 0alTOB B

CEeKTOpE.

lpNumberOfFreeClusters
Vka3plBaeT Ha ICPCMCHHYIO, COACPKAIIYIO 06HICC KOJIMYECTBO

CBO6OI[HBIX KJIaCTCPOB HA JJUCKC.

lpTotalNumberOfClusters

VYka3bIBaeT Ha IEPEMEHHYI0, CO/IepKAIYI0 O0LIee KOJUUYECTBO KIacTEpOB
Ha JINCKE.

Boszsepawaemvie 3navenus

Eciu ¢yHKIMS BBIMOJIHEHA YCHENIHO, BO3BpAIIA€TCS HEHYJIEBOE
3HaYEHHUE.

Eciu ¢yHKuus BbIONIHEHA C OIMIMOKOHM, BO3BpallaeTcs HYJIEBOE
3HaueHue. s mosydeHHsl paclIMpeHHONW HH(popManuu 00 OmMOKEe ClieayeT

BBI3BaTh (DYHKIIMIO GetLastError.

lpumeuanus

Windows 95:

OyHKIUS GetDiskFreeSpace BO3BpPAIla€T HEKOPPEKTHBIC 3HAUYCHUS IS
TOMOB, o0O0beMOM Oojee 2 rurabait. @yHKUUA 0Ope3aeT 3HAYEHUS,
COXpaHsACMbIC B *1lpNumberOfFreeClusters M *lpTotalNumberOfClusters
Tak, yToObI HHGOpMaIHs 00 o0beMe HUKOTAa He ObL1a OoJiee 2 rurabailT.

Jlaxxe 11 TOMOB, MEHBIIUX 2 TUrabalT, 3HAYCHUsI, 3alKMChIBAEMbIC B
*1pSectorsPerCluster, *1pNumberOfFreeClusters, u
*1pTotalNumberOfClusters MOTYT OBITh HEKOPpPEKTHbIMHU. OmepannoHHas
CHUCTEMa JIeJIaeT TO JJIsl TOTO, YTOOBI BEIYMCIICHHBIX U3 ATUX MapaMeTpoB 00beM

TOMA IOJYYHJICA KOPPCKTHBIM.
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Windows 95 OSR 2:

OyHK1IUSI GetDiskFreeSpaceEx JOCTYIIHA B ONEPALMOHHBIX CHCTEMAX
Windows 95, naumnas ¢ OEM Service Release 2 (OSR 2). ®ynknus
GetDiskFreeSpaceEx BO3BpalllacT KOPPEKTHbIE 3HAYEHUSI BCEX TOMOB,
BKJIIOYAsi TOMa, IIPEBBIIIAIONINE 2 TUradaiiTa.

Jlnis omnpeneneHusl KOJIMYECTBA CBOOOTHBIX OAalTOB Ha OMPEICICHHOM
JTUCKE MOXET OBbITh HCIOJIb30BaHa OoJiee mpocTas (PyHKIMsS, BKIIOYEHHAs B
Builder C++ DiskFree.

Ota (QyHKIUS BO3BpAIIAET KOJUYECTBO CBOOOAHBIX OAWTOB Ha JUCKE,
npudem 0 = Tekymuit auck, 1 = A, 2 = B, u Tak nanee.

Ecnu ykazaH HeBepHBIN HOMEp IHMCKa, GYHKIUS BO3BpAaIllaeT 3HaueHue -1.

// Onpepnernenne OUCKOBOI'O NPOCTPAaHCTBA
DWORD disk_present;
disk present=GetLogicalDrives() ;
int n_disk=31; // KommumuecTBO AMCKOB BoOOOGuWe
for(int i=0;i<32;i++)
{ if (((disk_present<<i) & (1<<31))==0)
n_disk--; // KonmuecTBO OMCKOB BOOOGme (HauMHasT CO
//crapmero nucka)

else
break; // Bmxon, kKak TOJNBKO HalAeH CTapumMi AUCK

}
num disk=0; // KonmmuecTBO pasHeyioB XECTKMX IOMUCKOB
for (int i=0;i<n_disk;i++)
{ a.sprintf("%c:\\",i+'c'); // Hanpumep, npms I=2
//dopMupyercss crpoka E:\
if (GetDriveType (a.c_str())==DRIVE FIXED) // IlpoBepxa Ha
// dmxc. puck

num_disk++; // llepexon kK clepyoWeMy OUCKY
else
break; // BmXonm C MOCJemHMM HaMIeHHEM OGMKC. IOMCKOM

}

a="";
for(int i=0; i<num disk;i++)
{ if(DiskFree(i+3)/(1024*1024)>1000) // B MeraBamrax
{ a="aa"; // BsBemeunme bsnara, ecnm ceobomHO
// 6onee 1 rurabaira
break;
}
}

if(a'="aa")
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{ a="Ha pmuckax HemOCTaTOuYuHO cBoBomHOTro MecTa. \n”;
"Bcero Ha XeCTKMX JAMckax cBoBogmuo: \n ”;
for(int i=0; i<num disk;i++)

{ AnsiString b; // ®opmmpoBaHme coobmenmst C:\ - XXX MB
b.sprintf("%c:\\ - ",i+'c'); // D:\ - YYY MB
// n Tak gpanee
a+=b+AnsiString(DiskFree(i+3)/(1024*1024)).c_str()+"

MB\n" ;

}

Application->MessageBox(a.c_str() , “Cucremuse

TpeboBaunsz” ,MB_OK) ;

HpI/IBe,Z[CHHBIe IMpUMCPbI, KOHCYHO, HC OXBATBIBAIOT BCC CHCTCMHLIC

IIapaMeTpbl, KOTOPBIE MOKHO BBISICHUTH U3 IPOIPAMMBI IIOJIB30BATEINS. 31EChH

nokazaHo, kak wucrnonb3ys ¢ynkiuun APl Win32 u C++ Builder, moxho

OIIPpCACINTb TAKHUC BAYXHBIC JIA HpPIKJIaIIHOI;’I IIporpaMmsbl I1apaMCTpbl, KakK

HaJIMYHBIN 00BbEM OTNEPATUBHON U TUCKOBOM MaMsITH, MapaMeTphl Mpoleccopa u

HaJINn4ucC MbBIIIHN.

© ©o N o O

3.6 Bonpocul 01151 camonposepku
Kak ompegenutb W3 mporpaMmbl  TOJIB30BATEeNsl HOMEP  BEpCUU
OTNEpPallMOHHOMN CUCTEMBI?
Yro HeoOX0oaMMO caenath nepen BbizoBoM Gyukimu APl GetVersionEX?
Yro BoszBpamaer ¢ynkuus APl GetVersionEX npu 3aBepriieHun ee ¢
OLINOKO?
Kak y3Hath, ¢ Kakoil uMeHHO omMOKOW 3aBepumwiach ¢GyHkuus API
GetVersionEX?
UTto Takoe cTapiias 4acTh BEPCUU ONEPALUOHHON CUCTEMBI?
Yro Takoe Miaalas 4acTh BEPCUU ONEPALMOHHON CUCTEMBI?
UYrto Takoe HOMEp COOPKH OTNEepPaIMOHHONW CUCTEMBbI?
Urto Takoe maTdopma oneparmoHHON CUCTEMBI?

Kaxk OMpCACIINTEL U3 MPOrpaMMBbI ITOJIB30BATCIIA HAJTUYHNEC MBI B cucreme?
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10.Kakue CHUCTEMHBIC napaMeTpbl BO3BpaIaeT byHKIUSA API
GetSystemMetrics?

11.Kak ompenenuTh TaKTOBYIO YacTOTy MpoIeccopa U3 TMPOTPaMMBI
MOJIB30BaTENISA?

12.Kak B mporpamMme IOJb30BaTeIs MPEAOTBPATUTh BBIBOJ, COOOIIEHUM 00
OOIIECHCTEMHBIX UCKITFOUCHHSX ?

13.Kak w®3 mporpaMMbl TIOJB30BATENSA OMNPEICIUTh JOCTYIHBIA 00beM
OTIepaTHUBHON MAaMSTH CHCTEMBI?

14 Kak 3 mporpaMMbl IOJb30BATENSl OINPEACIUTh MPOILEHT HCIOJIb30BaHUS
naMsTu B cucteme?

15.Kak u3 mporpaMMbl TMOJIB30BATEIsl  OMPEAETUTh  JIOCTYMHBIA ISt
UCIOJIb30BaHUsl 00beM (haitsia moaKauKu?

16.Kak wu3 mporpamMmbl TMOJB30BATENd OINPEACIUTh JOCTYMHBIA 00BEM
JTMCKOBOTO MTPOCTpaHCTBA?

17.Kak w3 mporpamMmbl MOJIb30BATENsl OMPENETUTh HAIUYME M KOJIMYECTBO
UMEIOIIUXCS JTOTUYECKUX JTUCKOB?

18.Kak w3 mporpaMMmbl TOJB30BATENS OMNPEASIUTh THI KOHKPETHOTO
JIOTHYECKOTO JucKa?

19.Kaxkoro tumna qucku mo3sosisieT onpeaenuts Gyakius APl GetDriveType?

20.Kak ompeaenuTs HaIMYKMe CBOOOIHOTO JUCKOBOTO MPOCTPAHCTBA HA KaXKIOM
KOHKPETHOM JMCKE CUCTEMBI?

21.Kak ompeaenuTh oOmMii 00beM CBOOOTHOTO JIHCKOBOTO IMPOCTPAHCTBA B
cucreme?

22.B kakux omepanunoHHbiX cuctemax ¢ynkuus APl GetDiskFreeSpace maer
KOPPEKTHYIO HH(OPMAITHIO O TOMax, 00beMoM Oosiee 2 TurabaiT?

23.Kakne GyHkunu uMeroTcs B cocrtaBe makera Builder C++ mis onpenenenus
HaJIMYHOTO CBOOOIHOTO JUCKOBOT'O IIPOCTPAHCTBA?

24.Yto Bo3Bpamaer ¢pyukius Builder C++ DiskFree npu ykazanuu HeBepHOToO

HOMeEpa 3anpanirmBaeMoro aucka?
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4 Omnaoka u mecmuposanue npocpamm
Typ6o nebarrep (Turbo Debugger) — 3T0 oTnamuuk, MO3BOJISFOIIHIA
OTJIQ&XUBaTh MPOrpaMMbl HAa YpPOBHE MCXOJHOrO0 TeKCTa. MHOTrOYMCICHHBIC
NEepeKphIBAIONIUE JAPYr Apyra OKHa, a TakKKe COYETAHHE BBINAJAIOMIUX U
PaCKpBIBAIOIIMXCS  MEHIO  00€CIeunBarOT  YAOOHBIH  TIOJB30BATEIIbCKUI
uHtepdeiic. MHTepakTHBHAs, KOHTEKCTHO-3aBUCUMAas CHUCTEMa TIOJICKa3KH
o0ecrneunT Bac MOJICKa3KOM Ha BCEX CTAAMSIX PabOTHI.
Huxe nepeurciensl HEKOTOpbIE CBOMCTBA TypOo aedarrepa:
— WCIIOJIb30BAHUE pACIIMPEHHOW mamsatd thuna EMS s ortnagku
OOJIBIINX MPOrPamMM;
— BbIYMCIICHUE JIOOBIX BbIpakeHuit s3pika Cu, C++, Ilackanp u
AccemoOuitepa;
— HacTpaumBaemoe pa3MelieHue HHGOopMaIuy Ha SKpaHeE;
— joctyn K AcceMOJiepy U npoieccopy no Mepe HeoOX0AUMOCTH;
— MOIIHBIE CPEACTBAa MCIOJIB30BAHUSI TOYEK OCTAaHOBA M MPOTOKOJA
perucTpanuu;
— 3aMKCh HAXATUN KJIaBUII (MAKpPOKOMAaH/IbI);
— CpeacTBa 0OpaTHOU TPACCUPOBKHU OTJIAKMBAEMON MPOTPAMMBI;
— WCIOJIb30BaHUE YJAJICHHONW CHUCTEMBI [IJIi OTJIAJKH  OOJBIINX
porpamu;
— noaaepxka mnporeccopa 80386 u anmapaTHBIX OTJIAAYUKOB IMPOYUX
U3rOTOBUTEIICH;
— BO3MOXKHOCTH OTJAAKA PE3UACHTHBIX B MaMATH NOporpaMMm u
JIPaBEPOB YCTPOMCTB;

— BO3MOKHOCTHU OTJIAJKU MPUKIAAHBIX MTporpaMm Microsoft Windows.
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4.1 Omnaoka u mypbo debazeep

OTnagka — 3TO Mpolecc HaXOXKIEHUS M HUCHPABICHUS OIIMOOK B
nporpamme. HeT Hu4ero HEOOBIYHOTO B TOM, YTO TIOHAyaldy I[OUCK H
YCTpaHEHHE OIIMOOK 3aHUMAIOT 0OJIbIlIE BPEMEHHU, YEM HAMMCAHUE MPOTPaMMBI.

OTtnaznka He ABJIAETCS TOYHOW Haykoil. YacTo sydilee cpeacTBO OTIIAIKH
HAXOJIUTCS B TOJIOBE Y MporpaMmucTa. Tem He MeHee, CUCTEeMAaTUYeCKUl MEeTO
OTJIaIKH MOXET JJaTh HEKOTOPbIE MPEUMYIIECTBA.

[Ipouiecc oTinanku B 00IIEM Cilydae MOKHO pa3/ieliuTh Ha YEThIpE dTara:

1. OGHapyxeHue OmUOKH.

2. Tlouck ee MECTOHAXOXKICHMS.

3. OmpeneneHue NPUYUHBI OITHOKH.

4. VcnpaBieHue OMHOKH.

ObHapycenue ouubKu

[lepBbiii sTanm sBiseTcss Haubosee odeBUAHBIM. Kommbrorep 100
"3aBHUCaeT" BO BpeMsi pabOThI MPOrPaMMBI, JTUOO MPOUCXOIUT COOM, KOTOPHIH
MPOSIBJISIETCST B BbIJaue Ha JKpaH OeccMbiciaeHHOM uH(opmarnuu. OpHako, B
HEKOTOPBIX CJy4yasx OIIMOKa HE MPOSBISIETCS Tak odeBUAHO. lIporpamma
MO3KET paboTaTh XOPOIIIO A0 TEX MOp, MOKa He OYJET BBEACHO HEKOTOPOE YUCIIO
(manpumep, 0 WM OTpPUIIATENHHOE YHWCIIO), WM TIOKa HE OyJIeT TIATeIbHO
npoBepeHa BhIgaBaeMmas € uHpopmanua. ToIbKO TOCIe TaKOW MPOBEPKH
MOKHO OOHApYKHUTh, YTO PE3YJIBTAT OTIMYAETCS OT 0XKHJIAeMOro B 2 pasa, WiH
YTO B CEPEANHE CIICKA UMEH CTOSIT HETPABUIIbHBIC WHUITAJIBI.

Haxoorcoenue owubku

Bropoii aTan uHOTrAa SBAsSETCS caMbIM TPYAHBIM. OH 3aKIII04aeTCsa B TOM,
qToO0Bl HAWTHM MecTo B TMporpamMme, Trae HaxomauTcs omubka. IIpocto
HEBO3MOJKHO JIEpPKaTh B TOJIOBE BCIO MPOTpaMMy Cpasy (€ciiv 3Ta mporpamma He
OYeHb MayleHbKas). Jlyummii moaxox — 3To "paznensii u BiIacTByM'", TO €CTb
pa30uBaTh MporpaMMy Ha YacTU W OTIAXKHUBATh WX OTACIBHO JAPYT OT JpyTa.

CtpykTypHOE IPOrpaMMHUPOBAHUE UACATHHO MOAXOAUT JI TAKOW OTJIAJIKH.
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Onpeodenenue npudunsbl OUUOKU

Tperwii dTam, BBIACHCHHE MPUYUHBI OIMUOKH, BO3MOXHO, SIBIIACTCS
BTOpOl Haumbosee TpyaHOW craaued otriaaaku. Ilocime Toro, kak Oyner
OTNPEJIETICHO MECTOHAXOXKJIEHUE OIIMOKH, OOBIYHO CTAHOBUTCS HECKOJBKO
MIPOIIE ONPEACIUTh MPUYNHY HENPaBMIBHOW PaboThl mporpammbl. Hampumep,
€CJIM BBl ONPEICIIUIIN, YTO OUIMOKA HaXOIUTCA B MPOLIEype C UMEHEM MES, BaM
JOCTATOYHO MPOCMOTPETH TEKCT TOJBKO J3TOM MPOLEAYpPbl, a HE BCEU
nporpammbl. Ho gaxke B 3TOM ciydae OIIMOKAa MOMKET OKa3aThCsl HACTOJBKO
"HEYyJOBUMOMW'", YTO BaM MPHUJETCI HEMHOTO IMO3KCIEPUMEHTUPOBATH, MPEKIEC
YeM BBl CMOKETE €€ HAWTH.

Hcnpasnenue ouwubku

[Tocnennuii 3Tan 3aKiIrOYaeTcsl B UCIIPABIEHUU OIMOKU. BoopyKuBIIKCH
3HAHUEM SI3bIKa IPOTPAMMUPOBAHUS Y 3HAHUEM MECTOHAXOKJACHUS OITUOKU, BBI
ycTpansiere ee. Ilocime 3TOro Bbl CHOBa 3allyCKaeTe MPOrpaMMy, KIETE
MOSIBJICHUS CJICAYIONICH OMMOKH, U TIPOIIECC OTJIA KN HAYMHAETCS CHOBA.

[Ipy HanmuMcaHWM MPOTPAMMBI MPOLECC, COCTOSIIMI HMX 3THUX YETHIPEX
ATANoOB,  IOBTOPSAETCS ~ MHOrokpaTtHo.  Hampumep,  MHOTOYHCIICHHBIE
CUHTAaKCUYECKHE OIIMOKM HE MO3BOJSIOT OTKOMIWJIMPOBATH MPOrpaMMy, MOKa
Bce OoHM He Oyayr wucnpaieHbl. Kommustopelr ¢upmbl Borland umeror
BCTPOCHHBIE CpEACTBA TMPOBEPKH CHUHTAKCHCA, KOTOpble HWH(POPMUPYIOT
porpaMMHUcTa 00 OIMMOKAX TAKOTO TUTIA U TIO3BOJISIIOT TYT YK€ UX UCTIPABIIATD.

Opnako ecTh OmHMOKM TOpa3no Oojiee TOHKUE K KOBapHBIE, YeM
cuHTakcuyeckrue. OHM HE TPOSIBISIOTCA 1O TeX IMOp, MOKAa Bbl HE BBEIECTE
OTPUIIATEIFHOE YHCIO, JHMOO SBIAIOTCS HACTOJBKO HEYJIOBUMBIMHU, YTO
3arOHSAIOT Bac B TYMHK. 37€Ch-TO BaM U MPHUJET HA MOMOIIL TypOo Aebdarrep.

Ymo moocem oams mypbo debazeep?

ABTOHOMHBIN TypOO nebarrep obecrmeunBaeT JOCTYI K ropaszio Oosee
MOIITHBIM ~ CPEJACTBAM OTJaJKU, 4YeM Te, KOTOphle HMEIOTCSI B CaMOM

KOMITHJISITOPE.
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Typ6o nebarrep MOXKHO HCIIONB30BATh JJIS OTIAAKH JIFOOOH MpOoTrpaMMbl
Ha s3p1ike Cu i C++ i kommusisitopa cemetictBa Borland, Typ6o Ilackane,
Typ6o Accembuiepe.

Typ60o nebarrep MOKHO WCIONB30BaTh JUIS PEIICHHS JABYX TPYAHEUITHX
npoOjeM Tporecca OTIAIKUA: IOWCKAa MeCTa HAXOXKICHHWS OMMOKA U e
npuuuHbl. OH TIOMOXKET TMPEeOoJoJIeTh d3TH TPYAHOCTH C  TIOMOIIBIO
UCKJITIOYMTEIILHBIX BO3MOYKHOCTEH TI0 3aMEJUICHUIO BBITIOJHCHHS MPOTPAMMEI,
Omaromapss 4eMy MOXKHO UCCIICJIOBaTh COCTOSHHE MPOrpaMMbl B 00O
3aJjaHHONW TOuYke. MOJXKHO Jake TECTHpPOBATh HOBBIC 3HAYCHUS TEPEMEHHBIX,
9TOOBI YBHJIETh, KaK OHH BO3JCHCTBYIOT Ha IMPOrpaMMy. DTH BO3MOXHOCTH
peaNM3yIOTCS C TIOMOIIBI0 TPACCHPOBKH, MOMIATOBOTO BHITIOIHEHHUS, IIPOCMOTPA,

HN3MCHCHUA U ITPOCIIC)KUBAHUS.

TpaccupoBka [lIo3BonsieT BBITONAHATH NPOrpaMMy IO OJHOMY

orepaTopy.

O6patHas TpaccupoBka | [103BOJIsI€T BBIIOIHUTE KOJI B OOpaTHOM MOPSIIKE.

ITomarosoe [lo3BosisieT BBINOJHATH MPOTPaMMy IO  OJHOMY
BBIIIOJIHEHUE Oleparopy, HO IPOMYCKaTh BBI30BbI MPOLEAYpP U
¢yukuuid. Ecnm  ecTb  yBEpeHHOCTb, 4YTO B
npoueaypax u QyHKUMSIX HET OMMOOK, TO MPOMYCK

HX BbBI3OBOB YBCIINYUT CKOPOCTDb OTJIAAKH.

[TpocmoTp [To3Bonsier 3ampocuTh TypOO pAebarrep co3aaTh
CIIEIMAJIBHOE OKHO JUISl T0Ka3a CaMbIX PA3JIMYHBIX
BEIIEH — TMEPEMEHHBbIX, WX 3HAYCHUU, TOUYECK
OCTaHOBA, COZIEPKUMOTO CTeKa, ¢aiinos
pEerucTpaluu, JTaHHBIX, (HANITIOB MCXOMHBIX TEKCTOB,
kogoB LII, mnamsTh, perucrtpoB, uHOpMaUU
nporeccopa, apudMETHKUA C IIJIaBAIONIEH TOYKOM,

BBIBOJIA IPOTPAMMBI.
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[IpoBepka [lozBonsier  3ampocuth y  TypOo  gebarrepa
COZIEPKUMOE  CJHOXKHBIX CTPYKTYp JaHHBIX W3

IPOrPAMMBI.

N3meHeHue IIo3BOIET M3MEHUTH 3HAYCHUE HepeMeHHOﬁ (KaK

JIOKAJIbHOM, TaK M TJI00aJIbHOM).

HpOCJIC)KHBaHI/Ie [1o3BomseT BBIACIIUTE HCKOTOPBIC IIPOIPAMMHBIC
IMCPCMCHHBIC MW  IIPOCIICKUBATL HU3MCHCHUC HX

3HAYEHUI B MpoILecce pabOThI TPOrPaMMBI.

OTu cpelncTBa MOXHO HCIIOJIB30BATh ISl pa3fesieHusl MporpaMMbl Ha
HEKOTOpble (parMeHThl, MPOBEPATh PAOOTOCHOCOOHOCTh KOTOPBIX MOXHO
nooyepeaHo. TakuMm oOpa3oM MOXKHO MPOCMOTPETh BCIO IPOrpPaMMy,
HE3aBHCHMO OT €€ BEITUYMHBI U CIOXHOCTH, U HAaWTH OmMOKYy. MOXeT OBITb,
HaiiieTcs (QyHKIMS, KOTOpas HEBEPHO HM3MEHSET 3HAYCHHE MEPEMEHHOU, WIIH
HENpaBUJIbHAS PEKYpPCUsl, WK MONaJaHue IporpaMMbl B OECKOHEUHbIN UK. B
T000M citydae TypOo nedarrep moMoraeT HauTH U ONPEJETUTh TUIT OITUOKH.

Ymo mypbo oebazeep ne cmodicem coenamsn

[To3HAaKOMHBIIUCH CO BCEMH ATHMH BO3MOXXHOCTSIMU TypOO nebarrepa,
MO’KHO TIOJlyMaTh, YTO OH MOXET Bce. B AeMCTBUTENTLHOCTH, €CTh KAK MUHUMYM
TPH BEIIH, KOTOPBIE TypOO edarrep He CMOXKET CHENATh:

— OH He uMeeT BCTPOCHHOIO pPEAaKTOpa TEKCTOB ISl H3MEHCHHS
MCXOIHOW MPOrpaMMbl. BOJNBIIMHCTBO MPOrpaMMHCTOB MMEET CBOM
U3TI00JIEHHBIE PEAAKTOPBl, M BIOJHE JOBOJIbHBI MMH. Bbuto Obl
PacCTOYUTENHCTBOM MAaMSTH BKIIOYATh KaKOH-IHOO peaakTop B TypOo
nebarrep. OqHaKO BBl MOXETE JIETKO MEpeiaTh YIpaBjeHHE BalleMy
TEKCTOBOMY peIaKkTopy, BblOpaB rioOanbHylo Komanay Edit
(PenaktupoBanue) oxna File (®aitn) (0 JOKaJbHBIX KOMaHAAaX
pacckasbiBaeTcsi gaiee). Typbo pgebarrep HCIONB3YeT pPENaKTop,

KOTOPBIN 33JaETCs ¢ MOMOLIBIO0 nporpamMmbl yectaHoBkH TDINST.
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— TypOo nebarrep He MOXET NEPEKOMIMIMPOBATH Ballly MPOTPaAMMY.
J11s 3TOr0 He0OXO UM COOTBETCTBYIOIIUN KOMIIHIIATOP.

— Typbo nebarrep He CMOXET 3aMEHUTh Mporecc o0aymbIBaHus. Bo
BpeMs OTJIAJKU BaIllUM TJIABHBIM HMHCTPYMEHTOM SIBJISIETCSI MBICIIb.
TypGo mebarrep siBiIsieTCS MOIIHBIM CPEACTBOM, HO MPHU OTCYTCTBHU

€€, OH HE DKOHOMUT HU BPEMEHU, HU YCUIIUM.

4.2 Menrto u ouanozogvie okHa
B typ6o nebarrepe, kak M BO MHOTrMX Mpoaykrax ¢upmbel Borland,
UCIIOJIB3YIOTCSL yJI0OHasi cucTema ri00ajibHBIX MEHIO, JOCTYIHBIX U3 CTPOKH
MEHIO, BBIBOJMMOM B BEPXHEH YaCTH JKpaHA. 32 MCKIIOUYEHHEM TOIO MOMEHTA,
KOTJja aKTUBHO JUAJIOr0OBOE OKHO, CUCTEMA MEHIO BCEI/Ia I0CTYITHA.
I nasnoe menio
['maBHOE MEHIO JIOCTYHMHO BCErja, HE3aBUCUMO OT TOTrO, Kakoe OKHO
aKTHUBHO (T.€. B KAKOM OKHE HaXOJIUTCA Kypcop).
Jnst kax10ro myHKTa (KOMaH/Ibl) TIaBHOIO MEHIO UMEETCs BBINAaloliee
MeH0. C MOMOIIBIO BBINAJAIOIIETO MEHIO MOXKHO:
— BpInonHuTh KOMaHIy.
— OTKpBITh BCIUIBIBAIOIIEE MEHIO. ITO MEHIO BBIBOJMTCS MOCIIE BHIOOpA
AJIEMEHTA MEHIO, 3a KOTOPBIM CIIETyET OTMETKA (>).
— OTKpBITh IHAIOTOBOE OKHO. ODTO OKHO OTKPBIBAETCS, KOTJA BbI
BBIOMpAETe AIEMEHT MEHIO, 32 KOTOPBIM CJIeIyeT MHOTOTOYHE (...).
Hcnonvsosanue menro
CymectByeT 4 cioco0a BbIOOpa MyHKTOB U3 IIABHOT'O MEHIO:
— Haxate F10, moaBectu kypcop K TpeOyeMoMy 3JIEMEHTY MEHIO U
HakaTh Kiasuiny Enter.

— Haxartp xnaBumy F10 u xnaBuiny ¢ nepBoil OyKBO# 3jieMEHTa MEHIO

(F,V,R,B,D, O, W, H).
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— Haxarp knaBumy Alt ogHOBpeMEHHO € MEpPBOM KJIaBUIIEH MyHKTa
(anementa) Mento (F, V, R, B, D, O, W, H) nn1 akTtuBuU3aLuu
BBIOPAaHHOTO MEHIO KomaHia. Hampumep, B mo00O0OM MeCTE€ CHCTEMBI
Haxatue kiauin Alt-F mepemectur Bac B MeHio File (daiin).
CucremMHOE MEHIO OyET OTKPBITO MTPU HAXKATHH KiaBui Alt-mpooer.

— BrpiOpaTh 31eMeHT (ITyHKT) MEHIO C MOMOUIBI0O MaHUMYJATOpa TUIA
"MBIIIbL" U HAXKATh KHOIIKY.

Jns mepeMeleHusi MO BCEM MEHIO, KpOME TJIaBHOTO, HCIIOIb3YHTE

CJEAYIOIINE KIIABUIIIU:

O cmpenku 6npaso/énego — ISl TEPEMEIICHUS OT  OJHOTO
BBITIAJIAIOIIET0 MEHIO K IpyroMy (Harpumep, Korja Bbl HAXOUTECh
B MmeHio File, Ha)katue CTpeNKH BIEBO MEPEMECTUT BaC B MEHIO
View),

O cmpenku 66epx U 6HU3 — JJIA TEpEeMElIeHUus M0 KOoMaHAam
KOHKPETHOTO MEHIO,

o knasuwu Home u End nns nepeMenieHus K MepBOM U MOCIEAHEN
albTepHaTHBAaM (KOMaH/1aM ) MEHIO, COOTBETCTBEHHO.

Jlisi mepemenieHuss B MEHI0O WIM JHAJIOrOBOE€ OKHO 0o0jiee HHU3KOTO

ypOBHS (BCILIBIBAIOIIEE MEHIO) UCTIONIb3yeTCs KiaBuiia Enter.

C 31Ol K€ LEeNbI0 MOYKHO HIEIKHYTh JIEBOM KHOIKOW MBIIIA Ha HY>KHOU

KOMaH/ie.

BrIiiTH 13 MEHIO WU CUCTEMBI MEHIO MOXKHO CJICIYIOIIMM 00pa3oM:

— Haxarp knaBumy Esc i BbIXOJa W3 MEHIO W BO3Bpara B
MpeabIAyIee MEHIO.

— Haxare knaBumy Esc — eciaum Bbl HaXOauTeCh B MEHIO BTOPOTO
YPOBHSI, 3TO MO3BOJISIET BBIMTH U3 CUCTEMHOI'O MEHIO M BO3BPATUTHCS B
npeablIyIee akTUBHOE OKHO.

— F10 s Bo3Bpata U3 MEHIO JIFOOOTO YPOBHS B MIPEAbIIYIIEE aKTUBHOE

OKHO.
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— IIlenkHYTh HA AKTUBHOM OKHE JIEBOM KHONKOM MBIIIM I BBIXOJA U3

CHUCTCMBbI MCHIO 1 BO3BpdTa B 9TO OKHO.

HekoTopble KOMaHAbl TJ1aBHOTO (OCHOBHOIO) MEHIO COOTBETCTBYIOT

OIICPATUBHBIM KJIaBHIIAM

(cokpameHuss kKoMaHn). Tam, 1€ BO3MOXKHO,

0003HAYEHHUS OMEPATHUBHBIX KJIABHII M300pakaroTcs CIpaBa OT aJbTEPHATUBBI

McHI0. B Ta6JII/IIIe 4.1 mokazaHO COOTBETCTBHE Q)YHKHI/IOHaJILHBIX KJIaBUIII M

KOMaH/I.

Tabnuna 4.1 — @yHKIMOHAJIbHBIC KJIABUIIW U COOTBETCTBYIOIINE KOMAaH/IbI

KinaBuia Komanna meHro DOyHKIUA
F1 BeiBomUT < Ha  JKpaH  KOHTEKCTHO-
3aBHCHMYIO CITPABOYHYIO HH(OPMAITHIO

F2 Breakpoints / Toggle YcTaHaBUBAaET B MO3UIIUUA Kypcopa TOUKY
(Touku octaHoBa / OCTaHOBa
NEPEKITIOYEHHUE)

F3 View/Module (O630p / | BeIBOAUT CIIMCOK /J1s1 BBIOOpa MOJTYJIS
Moyib)

F4 Run / Go to Cursor BeimonHser mnporpamMMmy 10 MO3ULUHU
(Beimonuenue / Kypcopa
[Tepexon K Kypcopy)

F5 Window / Zoom [lepexmrodaeT TeKyIiee OKHO
(Oxkno /
[lepekntoueHue)

F6 Window / Next BrimonHseT mepexo K cleAyomeMy OKHY
Window (Oxkso /
Cnenyroliee OKHO)

F7 Run / Trace Into BhINonHsAET 0JHY UCXOJIHYIO CTPOKY HWIIU
(Beimonaenue / WHCTPYKIIUIO
TpaccupoBka Briryob)

F8 Run / Step Over BreimonHseT 0Hy UCXOAHYIO CTPOKY HIIU
(Beimmosnenue / 1lar) | MHCTPYKIIMIO, IPOIYCKast BbI30OBBI

F9 Run / Run BrimomnHsieT mporpammy
(Beimonuenue /
Brinonxenue)

F10 AKTHBH3UPYET OCHOBHOE MEHIO

Alt-F1 Help / Previous Topic | BeiBogutr  mocieaHuii  dKpaH co

(CrmpaBka /
[Ipenpinymas Tema)

CIIpaBOYHOM HH(POPMAITHEH
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Alt-F2 Breakpoints / At | VcranaBiuBaeT TOYKYy OCTaHOBa  I10
(Touka ocranoBa / Ha | 3amanHOMY aapecy
...)
Alt-F3 Window / Close (OkHo | 3akpbIBaeT TEKyIee OKHO
| 3akpeiTHe)
Alt-F4 Run / Back Trace | Bemonnser mnporpamMmmy «B 0OOpaTHOM
(BeimonaeHme /| HaTpaBICHUI»
Oo6patHas
TPaCCUPOBKA)
Alt-F5 Window / User Screen | [Toka3siBaeT 3KpaH BBIBOJA IPOTrPAMMBbI
(OxHo / DKpaH
MIOJIH30BATEIS)
Alt-F6 Window / Undo Close | BHOBb OTKpBIBAaeT MOCIEAHEE 3aKPBITOC
(Okno / OTMEHUTH | OKHO
3aKpbHITHE)
Alt-F7 Run / Instruction trace | BeimosissieT olHY HHCTPYKITHIO
(BoimonHenue /
TpaccupoBka
WHCTPYKITUN)
Alt-F8 Run / Until Return | Bemmonuaser mnporpamMmmy J0 BO3BpaTa
(Bemmonuenune / Jlo | ynpaBienus u3 GyHKIIUA
BO3BpATa)
Alt-F9 Run / Execute To |Bemoanser nporpamMmy A0 3aJaHHOTO
(BoeimonHenue / | ampeca
Brinonxenue 1o ...)
Alt-F10 BEI3bIBaeT TIOKAThHOE MEHIO OKHA
Alt-1+-9 IIepeBOOUT B OKHO 3aJaHHBIM HOMEPOM
Alt- AKTUBH3HPYET CUCTEMHOE MEHIO
[Tpoben
Alt-B AxtuBusupyet meHto Breakpoints (Touku
OCTaHOBA)
Alt-D AxTuBusupyet meHto Data ([lanabie)
Alt-F AxrtuBusupyet mento File (Maiin)
Alt-H Axtuu3upyet merro Help (CripaBka)
Alt-O AKTUBU3HPYET MECHIO Options
(ITapameTpsr)
Alt-R AxTuBH3UpyeT MeHt0 Run (BeimosHenue)
Alt-V AxTuBm3upyet MeHio View (00630p)
Alt-W Axtuusupyet Mmearo Window (OKHO)
Alt-X BrimonasieT Beixoa u3 TypOo aebarrepa u

Bo3Bpar B DOS
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Alt-= Options / Macros / Omnpenensier KJIaBUATYPHHYIO
Create (ITapametpsi / | MaKpOKOMaHy
MakpoxomaH/Ib1 /

Coznanue)

Alt- Options / Macros / 3aBepIaeT 3amuch MaKpOKOMAaH/TbI

Munyc Stop Recording
(ITaoameTpsr /

MaxkpoxkomaHnsI /
OCTaHOBHTH 3aIKCh)

Ctrl-F2 Run / Program Reset OcraHaBIMBaeT CeaHC  OTJIAAKA W
(Beimmonnenue / COpoc | cOpacblBaeT COCTOSIHME MPOTPAMMBbI IS
IPOTPaMMBI) MOBTOPHOT'O BBHITIOJTHCHHS

Ctrl-F4 Data / Evaluate Brrancrsier BeIpakeHHe
(lannbie /

Brruncnenns)

Ctrl-F5 Window / Size, Move | Uaunmanu3upyeTr  HepeMelieHue WU
(OxHo / Pa3zmep, U3MEHEHHUE pa3Mepa OKHA
NePEMEILICHUE)

Ctrl-F7 Data / Add Watch JloGaBnseT  TEpeMEHHYI0 B OKHO
(1arnsbie / JloOaBUTH npocmoTpa (Watch)

BBIPKEHUE)

Ctrl-F8 Breakpoints / Toggle | IlepekioyaeT COCTOSHUE TOYKHA OCTAHOBA
(Touka octanoBa / B MECTE PacIoJIOKEHHS Kypcopa
[lepekimtoueHue)

Ctrl-F9 Run / Run 3amyckaeT mporpaMMy Ha BBITIOJHEHHE
(Beimonnenue /

Brimonaenue)

Ctrl-F10 BrI3bIBaeT JOKaIbHOE MEHIO OKHA

Ctrl-— CnpuraeT HayaJdbHBIM agpec B o0JacTu
KoJla, TaHHBIX Wiu cTeka okra CPU (IIIT)
Ha | GaiiT BBepx

Ctrl-« CnpuraeT HayaJdbHBIM ajapec B 00JacTh
KOJa, TaHHBIX wim creka okra CPU (IIIT)
Ha | O6allT BHU3

Ctrl-A [TepemernieHne K mpeapIAYIIEMY CIIOBY

Ctrl-C [IpokpyunBaeT BHU3 Ha OJJUH dKpaH

Ctrl-D [lepemernaeT BpaBo Ha OJHY MO3UIIHIO

Ctrl-E [lepemeraeT BBEpX Ha OJTHY TO3HUIIHIO

Ctrl-F [lepemerniaeT K cieayronemMy cioBy

Ctrl-R [IpokpyurBaeT BBEpX Ha OJIUH dKpaH

Ctrl-S [lepemenaeT BI€BO HA OJIHY MO3UITUIO

Ctrl-X ITepemerniaeT BHU3 HA OJIHY CTPOKY
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Shift-F1 | Help / Index [lepexox K OrJIABJICHHUIO OIMEPATHBHOIO
CTIPaBOYHHKA
Shift-Tab [lepeBog  Kypcopa B HPEABIAYIIYIO
00J1aCcTh OKHA WJIM DJIEMEHT
Shift-— [lepemernienue Kypcopa MEXTY
Shift-« 00JIacTIMM B OKHE B COOTBETCTBHH C
Shift-4 HamnpaBlIeHUE  CTpenok  (obmacte B
Shift- T HaIpaBJICHUHU CTPEIKH CTaHOBHTCS
TeKyIIe 00JacThiO)
Esc 3akpeiTue oOkHa TmpoBepku (Inspector),
BBIXOJ U3 MEHIO
Ins Hauano BBIOPKHU 0J10Ka TeKCTa
(moncBeTKa)
Tab Window / Next Pane [lepemernienne  Kypcopak  Cleayromen
(Oxno / Cnenyromias o0JlacTU OKHAa WIM K CIEIyIOLEeMY
00J1aCTh) AJIIEMEHTY JUAJIOrOBOr0 OKHA

Jnst Toro, 4toOBl BBI3BAaTh OCHOBHOE MEHIO (CTPOKY MEHIO) ClielyeT
HaxaTh kiasuiry F10. Jlng mepexoma B OAMH U3 MYHKTOB OCHOBHOTO MEHIO
CIIeTyeT:

— TEepEeMEeCTUB KypCcop Ha 3aroJIOBOK MEHIO, HaKaTh KiaBuIry Enter,

— HaXaThb MEPBYIO0 OYKBY MOJICBEUCHHOTO dJIeMEHTA (IIyHKTa) MEHIO.

Kpome Toro, Mo>kHO HEMOCPECTBEHHO OTKPHITh MEHIO (HE MepeMenasch
CHayajga K 3aroJIoBKy MEHI0), HaxkaB kiaBumry Alt B coderaHmum ¢ mepBoii
OYKBOU MMEHH HYKHOTO MEHIO.

Ha pucynke 4.2 nokazaHo OCHOBHOE (CUCTEMHOE MEHIO).

:-File Edit Uiew

Restore standard -

Run Breakpoints Data 'Opti

Mz06pazuTe 3rpad — MoETOPHO BEIBOAWMT EECE 3KDAH |
aata, 3>»:SILk

BoccTaHoBWTE CTaHAapT — BOCCTaHaBNMBAET CTaHAAPTHYH
CxEMY OHOH

About . .. 12 _Ha acceMpnwoo
O 1ypbo oTnagqmke — BelieoagWT MHopmagmio o Typbo \’

OTnagyMKE

datas db 7
datalé duw 65535
data ends

stk segment para stack "stack” ; CerMeHT cteka
db 256 dup (?) : bysep ana crTe

Pucynok 4.2 — OCHOBHOE (CHUCTEMHOE) MEHIO
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Ha pucyske 4.3 nokaszano mexio File (daiin).

OTHpbITUE — OTKPEITE HOBYHD APOTPAMMY ANA OTNAAKA |

CmeHa kaTtanora — BenonHaeT NEPEXDO Ha HOEbLIA AMCK
MMM B HOELIA KaTanor

Change dir. .
Get info.. :
DOS shell ————

MonyyeHWe MHg opMayke — Beigog Ha 3kpan
MHOPMAaLKMIKM O Nporpamme
Ofonodka DOS — Beizos obonowa DOS I

m PeauaeHTHEIR — 3aeepwaeT paboTy Typbo oTnagymea |

M OCTAENAET Er0 PESMAEHTHRIM B NAMATH

Resident
Symbol load. .-
Table relocate ~

3arpyska Tabnuupl MAEHTM G MKATOPOE — 3arpyxKaeT
Talnuyy MoeHTMHMKATOPOE, HESABMOUMYD 0T daina EXE

Quit \b\91t—x

MepemeweHMe Tabnuubl — 3a4aHKMe 3Ha4eHa Basosaro
CErMeHTa Tabn1Ubl MAEHTUH MKATOR OB

Brixog — Beixog 8 DOS |

Pucynok 4.3 — Mento File (Daiin)

Ha pucynke 4.4 nmokazano menwo Edit (PemaktupoBanue). Ha pucynkax
45 — 4.11 — mento View (0630p), Run (Bemomuenue), Breakpoints (Touku
ocranoBa), Data (/launsie), Options (ITlapamerpsr), Window (OxHo) u Help

(CrpaBka), COOTBETCTBEHHO.

KanwpoesaHue — KonvposaHwe 3nemeHTa 6 Clipboard I

EcTaeka— BctaenAeT znemedT W3 Cliphoard'a B
OKHO MW B AMANOroBy NOQCKasky

KonupoeaHue B xypHan — KonupoeaHue
NOACEEYEHHOTO 3MNEMEHTA MKW 3MEMEHTA B MECTE
PACNONOXEHWA KYPCOPa B XypHan

Paste
Copy to log
Dump pane to leg.

h - L]
datas db 7,8dh,Bah, 'MpuEY
datale dw 65535
data ends 3anMck NaHenu B ¥ypHan — 3anuce COOE EXMMOTD |

NaHEeNM B XY QHAN

stk segment para stack “stack™ ; C
db 256 dup (?) : B

stk ends

Pucynok 4.4 — Mento Edit (PenaktupoBanue)
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To4ka 0CcTaHoBa — [pocMaTp ToYeK CTek — MpocMoTR CTEKA BEISOBA dyHKLMIA |

Ru /@:ma}mﬁmn npocmoTpa — MNpocMoTp 1
HaB043E MbE NEPEMEHHBLX

" 1]
F'erwm’pau,mg B H?DCMDTp MepemeHHble — MpockoTp rnobansHbE: 1
HYRHANE EODBITAM W AAHAGIX Stack NOKANBHBIX MEPEMEHHBIX
~Log
Mogynu — MNpockaTp Watches
MEXOAHOTD MOLYNA NRaTpaM el . = Pain —MNpocmoTp haina Ha AWCKE B KoAe
Variables ASCI MnW B WECTHaZUATERMHHOM BUOE
_ [~ Module. .. B : R
LM — MpocMoTp MHCTRYELMA
OaHHBIX M CTEKS I File. .- = I Hawn — MpocMoTp gamna namaTk
™ CPU >
Pervctpel — MNpocMoTp perucTpoe Dump = ApuiMeETHYECKMA Conpoueccop —
M thNaros Npoyeccopa REQi$tEF’S MpocMoTp CONPOLECCOPE MK 3MyNATOpa
= | . ==
Mumeric processor
MpoTokon ssnonHerna — Beisos . P . MepapxuA — BbIBOA CNMCKa TMNOE 06L2KTOB
Koaa Accembnepa, ana Execution histor UMM KNACCOE M B[ EEa MEPaRXMK
0BpaTHOM TPACCUPOBKK UK Hier‘archg - .
NOBTORHOMD BEINOAHEHKA q )
Wk ETHE KN EEML Windows message CuungHMflv\jV’\{méiuvvs — BriBog cnuvcka
— Clipboard cooBWEeHKA Windows ANA 0gHOrO MK

Bonee OKOH B NEWKNagHOA Nporpamme

Clipboard — Ebison Ha arpaH 79 MannoiaA & el

! Ancthe
okHa Cliphoard, B OTopomM
HaxX0[ATCA 3NEMEHTEI, [ Apyrod .. — Module — Cozgaet gpyroe orHo Module (Mogyne) Tabnugel
CHOMMPpOBaHHbIE B Gydiep ar naeHTHbrkaTopos, Dump — CosaseT apyroe okdo Dump (Hamn), File —
\ BbIPE3aHHOND M3ofpakeHuA CozpaeT Apyroe okdo File ($aiin)

latches

Pucynok 4.5 — Mento View (O630p)

BrinonHeHWe — 3amyck NporpamMmMel Ha Mepexon K kypcopy — BeINONHEHME NPOrPaMMEl 40
EbINOAHEHWE (GE3 0CTAHOBKA) TEKYLETO NONOKEHWA Ky COpa

Y

e

—
LWar ¢ nponyckom — BeinanHernue

TPACCMPOBKK C NPONYCHIM BLIZ0E0E
NoANP orpa kM

Tpacovpoeka Brybe — BeinonHeHWE
OAHOM CTPOKKM MCXOAHOM KOAE MNK
WHCTY KL MM

Go to cursor
Trace into
Step over
~Execute to...

ABTOMATMIaUMA — Until return
HenpepeisHOE BEINONHEHWE -
=Animate. ..

nporpammMbl NO Warak
/:E« Back trace
TPACEMPOBIE MHCTRYKUAW — ~Instruction trace ARlt-
BrinonHeHWe ogHoA

WHC Ty KLA M

BrinonHeHwe Ao ... —
BrinonHeHWe nporpammel Ao
3afaHHoro agpeca

Lo Bo3epaTta ynpagneHua —
BrinonHEHWE TpacCMpOBKK A0 BO3BRETa
M3y HKLM M

OBpaTHaA TpaccMpoBka — MsMeHEHKME
NapALAKA BbINQNHEHMA NPOrPaMibl Ha
0BpaTHEIA (MO 0OHOR CTPOKE MCXOAHOTD
TEKCTE MM MHCTRYRLMK)

ApryMedTel — MNogcTaHoBKa
APMYMEHTOE KOMaHAHOR CTROKM B
OTNAKME AEMYH NPOrPamM Ky

Arguments. ..

Program reset Ctrl-F2
9 AN

ment para public "code”
CHpoc nporpaMmel — CHpac NnporpamMMsl

ax,data ; Agpec cerMeHTa gaHHbIX B pPervcTp

: 3anvcb AX B DS

Pucynok 4.6 — Mento Run (Beinonsenue)
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MepeknioHeHmre — BRNiYEHWME BEIKNH HEHME TONHA
OCTaHOBa B MECTE PacnofoKeHMA Kypoopa

Ha ..

Run

Data Opt)

M3MEHEHWE NAMATKH
(rnofansHoA) —

YCTaHOEKa rnofbaneH ol
TOYKM ANA 0BnacTu

namaTi

AnnapaTHaA ToYKa
0CTaHOBa — YCTaHOEKA
rNafBanEHoR TaYHA

At. .. ALt

Hardware breakpoint...
Deleteaall

OCTaHOEaE

ara stack “stack”
256 dup (?)

ara public ™

CerMeHT cTekKa
Bysep ana cTeka

coge™ CerMeHT Koga

-F2
Changed memory global.;gﬁJ
Expression true global

B —

. — YCTaHOBKA TOMKM OCTAHOEA Na Sa0aHHOMY aqpecy I

ndow HelE

Brlpa#eHre MCTMHHD [rnobaneHoe) —
YCTaHOBKa rNODaneHOR ToYKM ANA
BbINA¥EHMA

|
B

Koa koeHconb

YOanuTe BCE — YOaNeHWE BCEX TOMEK
0CTaHOBA

Pucynok 4.7 — Mento Breakpoints (Touku octanoBa)

Add watch. ..

Evaluate/modify. ..

Function return —

,0dh,0ah, '$"

erMeHT CcTeka
ysep AnNA cTeka

Kog KOHCOMBHOMO MNMcE-

| [Npoeepka — MNpoeepka 0EbEKTa AaHHLX I
Options lindow Heigﬂ#ﬂﬂﬂ,,uhn_

_
BorMucnenme! mogut MkaymMa —
BbIMMCNEHME BEIDEHEHKA
|
T

[MpocwmoTp — JobaenerHe NEQEMEHHONA B

OKHO NpOCMOTRA

—_—
Bozepat diyHELMIM — [TpOBEOKE 3HAYEHKA,

BO3BpalaeMoe TEKyLL el iyHKUMERA

R

Pucynok 4.8 — Mento Data (lannbie)
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HAzblk — 334aHME MCNONE30BAHMA BEIPAHEHMA

AZbIKA W3 MCXOLHOrO MOOynA

CozgaHue CTPOHDBOR
M3k OKOMAHABI

3aB EfWEHME CBaHCa
SJaAnKCK

YaaneHue Ma KD OKOM aH bl |

Window Help

M aKpoKoMaH Akl
Create (CozgaHue) —
Stop Recording

[3aBepweHKne 3anmcK) —
Remowve (YoaneHwe) —
Delete All (¥0anuTe Boe) —

Macros
Display options. ..
Path for source...
Save options. ..

Restore options. ..

YOanEeHWE BCEX
M aKpoKoMaHa

Peskum BbIBOAA Ha HDEH — 3343HWE NapamMeETPOE BLIB0AE
Ha ZKpaH (MeperNOHEHKME 3KpaHa, pasmepa, TabynALuM)
MyTe A4OCTYNA K MCX0AHBIM thaldinam — CnNMCoK KaTanaros

WCXOAHEDX thaiinos

CoxpaHeHue napaMeTpos — CoxXpaHeHWe NapaMeTpos,

MaKpPOKOMaHA M OKOH Ha OUCKE

BoccTaHoBNEHWME NapaMETROE —
BoccTaHOBNEHWME NapaMETROE C AMCKA

Pucynok 4.9 — Mento Options (ITapametpsi)

_
MepeknYeHre pasMepa — YEENUMYEHWE

pa3MEpa OKHA A0 PASMEpa 3HpaHa M 0BpaTHO
J—

Crnegyiowes — OTHOBIEAET W
AKTUBMSMPYET CNeayow ee
nocneaogaTenbEHOE OKHO Ha

3KpaHe
_
Cnefgyiowan obnacTe — BeinonHeHue
MepemewenmelismeneHme nepexofa B CNedy oWy 0BnacTe sKpaHa
J—
asmepa — MNepemewedue
Rasmepa - @ EREME Next pane —

TEKYLLETD OKHA MM WEMEHEHUE
\._EI0 pasMepa

33pEmHe — 3arpbTue
TEKYLLErD OKHA

3kpaH nonesoeatend — Beisog

L o - Crwatue/BoccTaHoBNEHME —
SIZG{NOUE Ctrl-FS CaTWe OKHa A0 pasMepa

Iconize/restore CMMEONE WNKW BOCCTAHOENEHWE

—Close ALt-F3

Undo close Alt-F6

COTMEHE 3aKpEITMA — OTMEHAET
NOCAEAHIOW KOMaHDy 33KpbITMA

3KpaHa BbIBEOAA NPOrpaMMel .
nonez0EaTeENA ~ User screen Alt-FS

- I | Module example
HyMepoBaHHbIA CMCOK OKOH — L 2> Watches

Brleog onAa akTueM3auMm oo d
OTHPBITBIX OKOH

Pucynox 4.10 — Menro Window (OkHoO)
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OrnaeneHue — BelBOA Ha 3KpaH OrNaeneHuA
Taaas GG ONEPaTMEHOMD CNPEB0YHWKR
E ——
T
Preuious topic AlLt-F1 Mpeaciaywad Tema — Beieog nocnegHera
CNPaBOMHOND 3KpaHa
Help on help —
T ——
MHthopMaymAa No cnpasovHuey — BelBog Ha 3kpaH
MHHOPMELKMK N0 CNPABONHOR CUMCTEME
——

-3 ; Kog KOHCOMBbHOMO MHCKa

Pucynok 4.11 — Menro Help (Cripagka)

JIisi MOHMMaHMsSI 3TUX BO3MOXKHOCTEH CIEAYyeT 3allOMHUTh, YTO TypOO
nedarrep SBISETCS KOHTEKCTHO-3aBUCMMOM mporpammoil. OH 3allOMUHAET,
KAaKO€ OKHO OTKPBITO, KAKOM TEKCT BbIOpaH, U B KAKOW YAaCTU OKHA HAXOAMTCS
Kypcop. Jpyrumu ciioBamMu, OH TOYHO 3HAET, HA YTO Bbl CMOTPUTE, U TJE
HaXOJUTCSA Kypcop IpH BbIOOpe KoMmaHnabl. OH HCHOJB3YET 3Ty MH(OpMaIUIo
IIpU pEarupoBaHUM HA Ballly KOMaHay. PaccMOTpuM mpuMep AJisl WILTIOCTPALIMT
ATOro (PyHIaMEHTAJILHOTO BOIPOCA.

[IpenmnonoxkuM B MOJB30BATEILCKOM mporpamMme Ha AcceMOiepe ecTh
WHCTPYKIIUS:

datalé dw 65535

[Tpu pabote ¢ Typ6O nedarrepom MoiaydyuTh UHPOPMALIUIO O TIEPEMEHHOM
MokHO, HaxkaB kimaBuimm Ctrl-1 (mpoBepka). Eciam kypcop HaxomuTcs mof
UMEHEM [E€PEMEHHOI, TO OyJeT BBIBEJEHO OKHO MPOCMOTpa JaHHBIX C
yKazaHUeM ajpeca rnepeMeHHoi, ee popmara u 3HaueHus (pucyHok 4.12).

Jlokanvrwvle menro

Jpyrum acrekToM KOHTEKCTHOM 3aBUCUMOCTHU TypOoO jaebdarrepa sBisieTcs
HCITOJIb30BAHUE JIOKAJILHBIX MEHIO (3aBUCSIINUX OT 00CTOSATEILCTB). JIoKambHbIC

MEHIO B TypOO jaebarrepe HacTpOCHbl Ha KOHKPETHOE AaKTHUBHBIE OKHO WJIH
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o6nactb. OueHb BaXXKHO HE MyTaTh JIOKAIbHBIE MEHIO C INI00aIbHBIMH (OJHAKO
pu peajbHON paboTe B OTIaAYMKe 00a THIa MEHIO HUKOT/Ia OJHOBPEMEHHO He

BBIBOJIATCS ). Ha pucynke 4.13 moka3aHna paboTa ¢ JIoKaJlbHBIM MeHI0 okHa CPU.

E File Edit Uiew Run Breakpoints Data Options Window
Module: example File: example.asmat
Assume CS:code, DS:data, $S:stk

3aronoBoK okHa APOCMOTDE OaHHB
; NMpocTaa nmporpaMMa Ha adWm

data segment para public “da PULerMeHT QaHHbIX
data8 db FoueeT! '  Odh,0ah, "$" ; Kog KoHconbHoro nMcka

datalé dw

FME@HT CTeKa
eep AnNA CTeka

POPMAT M 3HAYEHUE NEPEMEHHDK

code segment para public "'
Start:

mov ax ,data ; Agpec cerMeHTa AaHHelx B pervcTtp AX

moy ,ax ; 3anuce AX B DS

mov ,0 ; OBHyneHne akkyMynaTopa AX

inc ; YeenuueHue AX Ha 1

mow ,ax ; Mepecuinka <AX> B BX

mov , ; Mepechinka nepedenHoH data8 s CH

F1-Help F2-Bkpt F3-Mod FiY-Here F5-Zoom FE-Next F7-Trace F&8-Step F9-Run F10-Menu

Pucynok 4.12 — ITpocMOTp nepeMEHHON C MOMOIIBI0 KOHTEKCTHO-3aBUCUMOM

xomanas! Ctrl-|

CTpoka rnobanbHoro MEeHID — CTAHOBMTCA akTMEBHOW NpK HamaTuK rkKnasuwm F10 I

E File Edit Uiew RuR—TBreakpoints Data Options UWindow Help m]
10

[V]=CPU 80486=—"—= NoKaneHOe MEHID — CTAHOBMTCA AKTMBHOW NPWM HAK aTHKM KNABMLWK Alt-F
HexampleHistart

Origin
Follow
Caller
Preuious
Search. ..
Uiew source d
Mixed Both -THIE

New cs:ip
Assemble. ..
I/0

Set new address for disassembly

Pucynok 4.13 — I'nmoGanbHOE U JTIOKaIbHBIE MEHIO
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CopaepKuMoe JIOKaJTbHOTO MEHIO MOYKET M3MEHSATHCS (Ba)KHO 3HATh, YTO
JOKaJIbHBIC KOMAaHBI MOSBIISIOTCS ITOYTH BO BCEX JIOKAJIBHBIX MEHIO, TaK YTO
MHOXKECTBa KOMaHJI KaKJ0r0 MEHIO IMPEACKa3yeMo), HO Ja)Xe B ATHX CIIydasx
pe3yibTaT KOMaHJl C OJIMHAKOBBIMM HMEHAMH MOJKET OBITh pa3IudYHBIM B
3aBUCHMOCTH OT KOHTEKCTA.

Kaxmass komMaHga JIOKaJIbHOTO MEHIO HMMECeT (DYHKIIMOHAJIBHBIN
OKBUBAJICHT, COCTOSIIMK w3 HaxaTus kinaBumu Ctrl, mmroc mepBod OYKBBI
KoMaH 1bl. BeneacTBue 3Toro pyHKIMOHAIBHBINA 3KBUBAJIEHT, Hampumep, Ctrl-S,
MOXET O3HayaTb B OJHOM KOHTEKCTE€ OJIHO, a B JPYIrOM KOHTEKCTe —
COBEPIIICHHO APYTOe, OJHAKO CYIIECTBYET COOTBETCTBHE MHOXECTBA KOMAaH]I B
MOCJIE0OBATEILHOCTH JIOKAJIBHBIX BCILUIBIBAIOIMX MEHI0. Hampumep, komaHIbI
Goto (Ilepexon) wnm Search (Ilouwck) Bcerma aenarT OJHO U TO K€, JIaXKe

BBI3BBAHHBIC U3 PA3HbBIX MCCT.

4.3 Komanowl 10KAIbHLIX MEHIO

JIns TeKylero OKHa BbI3BaTh BCIUIBIBAIONIEE WIIM '"JOKAJIBHOE" MEHIO
MOXHO ¢ mnomomisio kiaum  Alt-F10. Ecnu  paspemieHo HUCHoib30BaTh
cokpateHus ¢ kiaBuien Ctrl (pazpemuTs 3T0 MOKHO C TOMOIILI0 TPOTPAMMBbI
ycraHoBku TDINST), To K OTOEIbHBIM 3JIEMEHTaM 3TOTO0 MEHIO MOYHO
0o0paTUTBhCS HEMOCPENCTBEHHO ¢ momMoulbto kmaBumu Ctrl u mepBoii OyKBbI
HY>KHOTO 3JIeMEeHTa (KOMaHAbl) MEHIO (Ha)xkaB UX OAHOBpeMeHHO). Criemyer
YUUTHIBATh, YTO KAXKIBIM THI OKHA W KaXJas 00JIaCTh OKHA COJEpXkaT pa3HbIe
JIOKaJIbHbIE MEHIO.

Hmke ommcaHbl JTIOKaNbHBEIC MEHIO Ui Ka)KIOro OKHAa M oOmactu. Jlis
ya00CTBa MOMCKA MEHIO B IAHHOM pa3fiefie YIOops10YeHbI Mo aaBuTy.

HexoTopbie 06;1acTH B CBOMX JIOKAJIBHBIX MEHIO MOTYT COJIepkKaTh 00ITHe
KOMaH/Abl (MX COKpalleHus MJid ONEPAaTHBHBIX KIiaBull). B criemyrommx
pazzenax 3TU CHeluaibHble KJIABUIIM OMUCHIBAIOTCS Tepej KOMaHIaMU MEHIO

JUIL TOW 00JIacTH, K KOTOpOH OHHM OTHOCATCS. Bo MHOTrMX 00JacTsaX OKOH
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knaBuma Enter mnpencraBisger coOOM  COKpallleHHWE sl IPOBEPKU  UIIH
U3MEHEHHUs1 TeKylero (mojacBeueHHoro) onementa. KmaBuma Del wacrto
BBI3bIBACT KOMaHAY JIOKAJIbHOIO MEHIO, KOTOpas YyJajseT IOJCBEUYECHHBIHI
aneMeHTa. HekoTopele o0nacTu MO3BOJISIOT BaM HayaTh BBOJ OyKB WM LUpp
0€3 IpeaBapUTEIBLHOIO BBI30BA KOMAHJbI JIOKAJIBHOIO MEHIO. B 3TOM ciywae

BBIBOJUTCA paMKa (OKHO) IMOACKA3KH, KyJdd MOKHO BBOAUTDL JAHHBIC.

OHaneHOE MEHH OFHA

n
OBnacTs cnucka I | Breakpoints j OAENACTE ARTANMIEA LMK j

Uiew PRun rakpo Window Help

3aaate napameTpel — CNpedeneHe AERCTEMA, N0 KOTOPOMY
cpabaTblBaeT TOYKa DCTAHOBA, Y CNOBMA, CYETHUK NEPEXOADE,

PASPEWAET MNKM 3ANPEWAEAET OaHHYH TONMKY OCTAHOER

Jo6aeuTe — JoBasneHye HOBOW TOYKM OCTaHOEA |

Remove
Deleteas

ﬂpDBEpKE - ﬂpDEMDTD KOA3, rA8 HAxX0AWTCA TONKA OCTaHOBA

para PUbl 1c cg pynna — PatoTa © rpynnaky TOYeK 0CTaHoEa

Pucynok 4.14 — JlokanbHoe MeHIO okHa Breakpoints

Jlokanvroe mentro oxna Breakpoints (Touku ocmanosa)

Oxno Breakpoints comepxut ne obnactu (pucyHok 4.14): oGnacTth
cnucka (cimeBa) u obOnacTe Aetanu3anuu (cmpasa). JIokaapHOE MEHIO HMEET
TOJIBKO 00J1aCTh CIHCKA.

B nanHoM okHe B KadecTBe CokpalleHus komaHael Remove (Y nanenue)
ucrosb3yercs kinasuma Del.

Menio okna CPU (L11)

Oxno CPU (IlentpanbHbIii mporieccop) UMeeT MsaTh objacTeil (00iacTb
KOJ1a, 00JIacTh JaHHBIX, 00JIaCTh CTE€KA, 00JaCTh PETUCTPOB U 00JacTh (JIaron),
U B KOKJ0M 001aCTH UMEETCsI JIOKAJTbHOE MEHIO.

Obnacme kooa
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Bmecto komanapl JokambHOrOo MeHIO Assemble (AccemOmupoBaHue)

MO>KHO HMCIIOJIb30BaTh COKPAILIEHHBIN BapHaHT: HA0Op JI0O0T0 CUMBOJIA.

O6nacTs koaa m NokansHoe mMeHo okna CPU
[I]:cPU S8048h ——————

Mepexop — BeiBog Ha zKpad MCx04HEIA KOAR NO HOBOMY 34pecy < '!'ou ax,0 7 RLilL (LAY ELdad)
— + inc ax ; YeNM'H4eHHe AX Ha

[Gote...
[~ Origin
- Follow
—Caller
- Previous

Hauano — BelBod Ha 3HpaH Kofaa no afpecy csip

1T ——
CnenoeaTe — BeiBog Ha 3kpad ko4a no yenesomy agpecy JWMP wnm CALL

Brizbigawan yHKUMA — BeIBOA HA 2KPaH KOAA BEISLIEAOWEH dryHKLMK

Mpeacigywii — BLIBoA Ha 2Kpad KOAa No NOCAESHERY aARECy B S?ar‘:h- e
TT— - Uiew source
Mouck — BeiNonHEHME NOMCKS MHETRYKUMEA MW GaidToe 21 Hixed Both

I

MpocmoTp McxoAHOMo Kofa — MepeknioyeHue B okHo Module (Mogyns) 1 New cs: ip
Assemble. ..

I/0

CMew aHHblid — NoiresiBoth — HeT/dai0ba: BelgogMMEId MCx0AHBIA Kof
YEpeAYETCA © MHCTRYEUMANMKM AccemBnepa
TR

Hoeoe 3HaveHue csip — YocTaHoska TSP AnA BbINONHEHWA HOBOTD agpeca
1l

Accembnuposanue — ACCEMENUMPOEaHME HOBOH MHCTRYKLUMM B TEKYLL EM NONOKEHUW KYPCOpa

Beoaferieon — In Byte (CuuTeiBaHWe GaliTa no agpecy eBoAa’EEIB00E)
Out Byte (3anuce SaliTa no agpecy Be0AalEBbIBONE)
Read Word (C4vTeIBaHKWE CNOBa N0 aApECy BEOAA/ELIEOAE)
Write Word (3anuce cnoBa no afpecy BE0RABEIEOAE)

Pucynoxk 4.15 — JlokanbHOE MeHI0 001acTu koja okHa CPU

Ob61acmob OaHHbIX

Mepexod — BelBod Ha 3KpaH AaHHBIX N0 HOBOMY aapecy

Mouck — BeinonHEHWE NOMCKa CTROKW MNKM BaldTos

Cnegyiwuid — BeInonHeHWe NOBTOPHOMD NOMCKE (CNenyw ero
BXOXABHWA)

Search. .. MzmeHeHne — Mamernerne GaliTa aHHBX N0 3APECY KYPCOpa

NokaneHOe MEHKD 0BNACTW KOAA OKHa
CPU

Next

Cnepgogate — CNedoBaHWe No LenoYke yKkazaTena (GnukHuiA
Change' 5o WK A43aNEHWEA TUN)
Follow — Mear Code (BnmxHWiA ko) CNEADBRHUE N0 LENDHKE

yrasaTena (BnkHMA TMN). YoTanoska obnactu Kopna nog
KypPCOpOM B GAMXKHKMI agpec

— Far Code (Janshdid ko) CRefoBaHKE NO LENDYKE
yKasaTenA (RanbHWA TWN). YeTaHoeka obnacTd kKofa noa
KYPCOPOM B AANbHUIA agpec.

— Offset of Data (CMewWw eHKMe AaHHEE) ¥CTaHOEKa 06nacTy
NaHHbIX B BNWKHWA 3Apec Noj Kypcopom

— Base Segment: 0 to Data (Basosbiid cErMedT AaHHbR)
YCTaHOBKa 0ONACTM AAHHEIX B HAYAND CEMMEHTA, KDTOPbIA
OAEPKUT 3APEC NOA Ky PCOpoM

MpenbinywWuid — Beieoa Ha skpan
JIaHHBIX N0 NOCNEAHEMY afpecy
Bnok
— Clear {(OyucTra) QumMcTra GnoKa namaTk
—Move (MepemeweHwe) MNepemel eHue
Gnoka namAti
— Set (MNpuceansadue) NpucearsaHe
Groky NamMaATH 3Ha4eHWA (NoBaliTHO)
- Read (HteHwe) Utende us draiina B
NamATE
—Write (3anuce) 3anMce M3 NaMATKH B
tharn

Previous

Display as

QENAcTe AaHHBIX

Pexum BeiBoga

— Byte (BaiiT) BolBoa Ha 3KpaH WECTHaAUATERMYHBIX GaRToB

— Word (Cnoso) BeisoA Ha 3KpaH WECTHAOUATEPUNHBIX CNOE

— Long (AnuHHEIA) BbIBOA, Ha 3KpaH WeCTHaaUaTepuYH b 32-BUTHBIX CNOB

— Comp (CnoxHeld) Beleog Ha 3kpaH 8-0aiToBblx Uenslx MNackana

— Float (T nnagaiowed To4kor) BeiBog Ha 3kpad kopoTkKx (4 BaiTa) 4Mcen ©
nnasamlyer To4kai

— Real (BewecTseHHei) BriBog Ha 3kpad B-03ATOBRIX YMCen
NNaearwWer To4Kai

— Double (C asoiHoR TouHoCcTb0) Beisog Ha skpad 8-6aidToBbx YMcen ©
NNaBamLer To4kai

— Extended (C pacwuperHoid TouHocTeio) Beisog Ha 3kpad 10-5ali ToBbk YMcen

C NNagaiowed To4ko A

Pucynok 4.16 — JlokanbHOE MeHI0 00nacT JaHHbIX okHa CPU
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Bmecto komaHIel JOKambHOTO MeEHIO gaHHOW oOmactu  Change
(M3MmeHeHre) MOXKHO HCIOJIB30BAaTh COKPAICHHBIM BapuaHT: HAOOp r000ro
CHUMBOJIA.

Obnacmo ¢hnazos

NokaneHoe MeHK 0GnacTi hnarog okHa

Mepexnyermre — YoTaHoBKa Wnw cOpoc (04MCTKa) TERYLLETD

MNOLCEEYEHHOMO tbnara

QbnacTe dinaroe |
——

Pucynox 4.17 — JlokansHoe MeHto o0nactu ¢uiaroB okaa CPU

B kadectBe cokpamieHMil JaHHOW KOMAaHJbl MOXHO HCIIOJIb30BaTh
kinasuiy Enter unum "npoGen".

Obnacmyo pecucmpos

EO6ﬂac‘rb pervcTpoE okHa CPU IrﬂDKaﬂbHDE MEHID 0BNacTu

perncTpoe okxHa CPU

ns Window

Yeenuuedue — JobasneHune 1 Kk Terywenmy
(NoACEEYeHHOMY) PErMCTRY

1 YMeHbWeHde — BolduTaHKe 1 M3 Terywera
Decrement [NOACERYEHHOIO) PETMCTRE
Zero 5 e
MMETKE — OBHYNEHKE COAEEKMMOND TEKYLErO
Change e NOACEEYEHHOIO) PETMCTPE
KzameHeHe — MPUCBORHME TEKYLLE MY
(NOACEEYEHHONMY) PETMCTRY HOBOMD SHAYEHWA

Registers 32-bit
3Z-paspAgHeli peructp — NofvYes daHeT ’

MeperniyeHMe 3KPAHA B DEX MM EBIBOAE 32-
pa3pAAHBIX PEMMCTROE

Pucynox 4.18 — JlokanpHO€ MeHIO 00acTH peructpoB okaa CPU
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Obnacmos cmexa

O6nacTe cTeka okHa CPU

NokaneHoe medo obnacTu
cTeka okHa CPU

Ha4ano - BbiBoA Ha 3kpaH gaHHbix no
appecy S5:5P

Mepexos — Belg0d Ha 2HOEH COOEHKMMOTD
CTEKS N0 HOBOMY aApECy

Origin
Follow
Previous
Change.

CneposaTh — BoiBOA KOAa, Ha KOTOPEIA
YHATEIBA BT TEKYLW WA 3NEMEHT

Mpenbiaywid — BoccTaHoBNEHWME Ha ZHpaHe
BLIEDAA N0 NOCNEAHENyY 300ECY

\

MameHeHWe — [JaeT BOSMOXKHOCTE
PEAAKTMOOBATE AaHHBIE

Pucynok 4.19 — JlokansHO€ MeHI0 obnacTu cteka okHa CPU

Oxno Dump ([lamn)

OxHo Dump upentuuno obsactu nanubix okHa CPU (LIII). Mx noxanb
HBIC MEHIO TaK)KE€ DKBUBAJICHTHBI.

OxHo File (®aiin)

B okxne File (®ai) B TEKCTOBOM WM IIECTHALATEPUYHOM BHJC

BBIBOJIUTCS coJiepkuMoe (aiira Ha tucke (pucyHok 4.21).

OrHo File (Parn)

INowaneHoe medo arHa File (Pain)

[N]=File d:\_pr Pt cnmai o b o_rtirli
tasm (lzi axanp ' nE‘[JEXUﬂ— BbIBUD. CTPOHM CyHaddHHBIM HOMEPOM 1N
5 WEeCTHaAUATE QM YHEIM CME LLEHKMER

Search. ..
MNext CneayiawMii — BeINONHEHWE NOETORHOMD NOMCKA
CNEOYIOWEND SNEMEHTE

Display as Ascil Pexum BeIB0Rz - ASClHex (B kage ASCI /
File I LecTHaauaTepmuyHe). 3anadmre pexmnma

X ° EbIEDAE hadna
Edit. ..~ :
$aidn - MNepeknoYeHe Ha BoIEOA HoBOTO halfina
PenakTuposadue — PeaakTMpoBaHWe haina nnu
M3MEHEHME OaHHBIX B TEKYLBH NOSMUMK Kypcopa

Pucynok 4.20 — JlokansHoe MeHto okHa File (Daiin)
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Bmecto komanael jokambHOoro wmeHto Search  (ITowck) MokHO
UCIIOJIb30BaTh COKPAIICHHBIN BapUaHT: HAOOP JF000T0 CHMBOJIA.

Jlokanvroe mentro oxna Log (Pecucmpayus)

Okro Log (Peructpayma)

3aKpeiTe haldn perucTpaumm — ﬂpEKanJ,aETSaFMCb
NpOTOKONE B thaidn

CTHpEITE haidn pericTpauuu — Havano sanucu
npoToKona B aiin

Close log File
Logging Yes—U
Add comment . . . -

Erase log
Display Windows infe

PervcTpauma — No/Yes | ,El,afHET BrnveHue
ELIENIYEHME PETMCTRALMM

JoB3aBuTE KOMMEHTaEMIA — 38I‘MCb B MPOTOKON
PETHCTRALMM KOMMEHTAPMEE NONE305aTENA

CTepeTb NPOTOKON — CTUPaHKUE BCEX
3EPEMMCTPMPOBaHHED cooGWeHni

BblE0g MHh opmaymi Windows — Beieog amanoroeoro okHa Windows Information (Mrdoprauuma
Windows), M3 KOTOPOrO MOKHD BEICPATE XENAEMEIA BEIE0L HA KD 3H [TNODaNEHY OMHAMWYECKM
pacnpedenAemyta 06NacTe NaMATH, NOKaNEHYD GMHAMMYECKWM pacnpedenaenmyo 06nacTe NamMaTk
WK MOTYTb

Pucynox 4.21 — JlokanbHoe MeHio okHa Log (Perucrparnus)

B oxne Log (Perucrtpanusi) BBIBOASTCS COOOIICHUS, MEpPEJaHHbIC IS
peructpanuu (MpoTokon) (pucyHok 4.21).

Bmecto komanael JokaimbHOro MmeHto Add Comment ({oOaButh
KOMMEHTapHii) MOKHO HCIIOIh30BaTh COKPAIEHHBIN BapHaHT: HAOOp JTHO00TO
CUMBOJIA.

Oxno Module (Mooynv)

B oxne Module (Moaynb) BBIBOIUTCS COACPKHMOE HCXOAHOTO haiina
MPOTPAMMHOTO MOJTYJISI.

Oxno Clipboard

B okne Clipboard BEIBOASTCSI BCE 3JIEMEHTHI, KOTOPBIE BbI CKOITUPOBAIIU B
kapMaH. OHO HMMEET ETUHCTBEHHYIO O00JIaCTh CO CICAYIOIIMMH KOMaHJIaMH
JIOKaIbHOTO MEHIO (prucyHOK 4.23).

Oxno Numeric Processor (Conpoueccop)

Oxno Numeric Processor (ApudmeTndeckuid COMpOLECCOp) COASPIKHUT

TpH 007acTH: 001aCTh PETUCTPOB, 00JIACTH COCTOSIHUS U 00JIACTh YIPABJICHHUS.
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OrHo Module (Mogynb) jEﬂDKaJ‘IbHDE MEHIO okHa Module MDﬂyﬂb)j

//ll‘l pOBEPKA — BBIBOA COARMKMMOro NEPEMEHHOR NOA KypCOpom |

| E File E\lit Uiew B Breakpoints P MpocmoTp — doBaENeHME K CUCKY BRIPAXEHMWHA
[H]=Module: example Fffe: example.asy d  NpOoCMOTPa NepeEMEHHOM MO Kypcopam
Assume CS:code, DSfdata, §35:stk

WMoayne — BeIBOA Ha 3KPAH APYroro Mogyna

; Mpoctaa nporpalllEid-
data segment par : anMJ'l — Brieog Ha zkpad gpyroro draidna
datag db Hodule. .~ = e nunCDNIBHOCO MHMCES 8

datalé du File... I'Ipe,ublnyu.wu — BelB0A Ha 3KPaH NOCAEAHETD MOAYNA KM NOSMLMM
data ends u

Previous —] CTpDrca BbiB0n CTPOKM B MOAYNE C YKa3aHHbIM HOME oM
stk segment par| BT e —

db Search. .—=
stk ends Next ————

Origin
code segment par Gotg. . [ CnenyiowMii — BEINONHEHWE NOBTOPHOID NOMCKE (CNeAyiwero
EXO¥AEHWMA CTPOHA)

Start: Edit \
mow apeq
I ds o W Hoano — BoiBoa Ha kpan NROTPaMMel NO TEKYWEMY aapecy

mou OBHY O =
Mepexoa — BeIBOA Ha KPaH MCXOAHOTD KOAA MM MHCTRYHLMK N0

HAZAHHOMY AAPECY

Mouck— BeiNONHEHWE NOMCKa TEKCTOBOW CTPOMM

Pepnakmuposanue — 3anyck pefakTopa ANA PeAaKTMPOBaHKMA MCXOAHOro halina I

Pucynok 4.22 — JlokansHoe MeHto okHa Module (Mopayb)

NokaneHoe medto okda Cliphoard (KapmaH) I

OkHo Clipboard (Kapman)

Mpoeepka — MepEBOAMT B TO OKHO, M3 KOTOPOMO Bk CKOMMAOEaH
3NEMEHT, BNarogapa 4eMy ero MOKHO NPOBERMTE

YaaneHue — YOaneHWe NOACEEYEHHOMD SNEMEHTE
BT
YAANWTE BCE — YAaNeHWe BCexX 3NeMeHToE okHa Clipboard

Remoue
Deleteaall —
Freeze . |Igu

3amopo3mMTh — MPpYOCTAHOBNEHKWE M3MEHEHWA SHAYEHKMA
rd item (COXpaHARTCA TEKYLEE 3HAYEHWE SNEMEHTA)

Pucynok 4.23 — JlokanbHoe MeHto okHa Clipboard

Obnacme pecucmpos

B kauecTBe COKpalleHHbIX BApUAHTOB KOMAH]l JOKAJIBHOTO MEHIO TAaHHOU
00J1aCTU MOKHO UCII0JIb30BaTh CICAYIONINE KJIABUIIH (PUCYHOK 4.24).

Bmecto KoMaHIbl JIOKaJbHOTO MeEHIO JAaHHOM ob6nactu  Change
(M3meHeHne) MOXHO HCIIOJIb30BaTh COKPAIICHHBI BapHaHT: HaOoOp Jt00O0ro

CHUMBOJIA.

118



NokaneHoe MeH ofinacTk perucTpoe okHa Numeric Processar
(ApuhMeTWYECKMIA CONpoUECCop)

OkHo Mumeric Processar (ApuihMeTWYeCcKMA conpoueccop) I

) es 26B6
P486 IPTR=2T46E OPCODE=008 OPTR=00000=1=[1]] ]—l
ST(0) | | —|

Hynb — OBHyNEHKME NOLCEEYEHHON0 PEMMCTPA

MameHEHWE — YCTaHOBNEH ME NOOCEEYEHHOrD PEFMETRA B 3a4aHHOE |

COCTOAHWE

ghted register

Pucynok 4.24 — JlokanbHO€ MEHIO 00J1acTH perucTpoB okHa Numeric Processor

Obnacme cocmosinus

B xkauectBe COKpPAICHHOI0 BapHWaHTa I[&HHOﬁ KOMaH/bl JIOKAaJIBbHOI'O

MCHIO MOKHO HCIIOJIB30BAaTh IIPOCTO HAKATHUC KIIABUIIIN Enter unmmn Hp06en.

Ckno Mumeric Processor (Apud METHYECKMA Conpoleccop) |

TNokaneHoe MeHKD 08NacTM COCTOAHKMA okHa MNumeric Processor
(ApuchmeTuyeckMid conpoyeccap)

[1]=80486 IPTR=2T46E OPCODE=000 OPTr-"

Mepexnti4enme — LMknYeckoe mameH eHme
3Ha4eHMA dinara

e available settings

Pucynok 4.25 — JlokanbHO€ MeHIO 001acTH cocTosiHUsl okHa Numeric Processor

Obnacmys ynpasneHus

B kauecTtBe COKpPAIICHHOI'0O BapHWaHTa I[&HHOﬁ KOMaHdbl JIOKAJIBbHOI'O
MCHIO MOXHO HCIIOJIB30BATh ITPOCTO HAXKATHUEC KIIABUIIIN Enter nian Hp06eﬂ.

Menio okua Registers (Pecucmpui)

Oxno Registers (Peructpel) MAEHTUYHO OOJIACTAM PETHCTPOB U (hi1aroB

okaa CPU (IIIT). Ero mokaibHBIC MEHIO MSHTUYHBI JJOKAJIbHBIM MEHIO 00JIaCTH

PETUCTPOB U 00JaCTH (IIaros.

119



OkHo Numeric Processor (Apudh METUYECKMR conpoyeccop) |

INokaneHoe MeH obnacTi yNpasneHua okHa Numeric Proce ssor
(ApuchmeTuyeckMid conpoyeccap)
0

OPCODE-000 OPTR=00000—"

MepernodeHe — LMKnMYeCckIe MamMeH eHWe
3HAYEHWMA hnara

Pucynox 4.26 — JlokanbHO€ MEHIO 00JIaCTH yIIpaBieHuUs: okHa Numeric

Processor

Oxkno Stack (Cmex)
B o0nactu cteka BBIBOASTCS aKTUBHBIC B JIAaHHBIH MOMEHT MPOIETYPHI

(pucyHok 4.27).

OrHo Stack (CTek)

INokaneHoe MeHo okHa Stack (CTek) I

¥> (BbBOg KOHCOMbLHOrO
Y 1
[MpoBepka — BblBOA MCXOAHOMD KOAA TERYWER
NoACEEYEHHOR) NpoUemypbl
I

JokanbHble — BbiBOA NOKaNbHBIX NEpEMEH HbIX
np ouenype!

Pucynok 4.27 — JlokanbHOe MeHIo okHa Stack (Crek)

B kadecTBe cokpalieHHOro BapuaHTa KOMaH/IbI JJOKaJILHOTO MEHIO Inspect
MO>KHO MCITOJIB30BaTh IPOCTO Ha)KaTHE KIaBuIM Enter.

Oxno Variables (Ilepementbie)

DTO OKHO pa3lelieHO Ha JIBe O0JIACTH, y KaXIOW M3 KOTOPBIX MMEETCs
CBOE JIOKaJbHOE MEHIO: 00JacTh TJIOOAIBHBIX HIACHTU(UKATOPOB M 00IACTH
JIOKATBHBIX UACHTH(PUKATOPOB (pUCYHKH 4.28 1 4.29).

Obnacmsb 2100a1bHBIX UOEHMUPUKAMOPOS
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Haxxatne kmaBumm Enter sBiseTcss cokpailleHHOW (OpMOM KOMaH]IbI

Inspect T0KaIbHOTO MEHIO JAaHHOM 00JAaCTH.

OrHo Variables (MepemeHHeI) j

NokaneHoe MeHwo ofnacTi rnobaneHblxX NEQEMEHHbBIX

okHa Variables (MepemerHee)
or

Mpoeepka — OTOBPaKEHWE 3HAYEHWA BbIAENEHHORA
NepeMeHHO |

Ma3meHeHKWe — I3SMEHEHIME 3HAYEHMA BEIAENEHHORA
nepemMeHHo |

MpocmoTp — JdobaeneHye BelAENEHHOTO
waeHTUhMKaTopa B okHo Watches

U

Pucynok 4.28 — JlokaibHOE MEHIO 00JIACTH INI00ATBHBIX IEPEMEHHBIX OKHA

Variables

Obnacmo 10KALHLIX UOEHMUPDUKAMOPO8

INokaneHoe Mer 0BAacTH NOKaNbHBE NEREMEHHBIX
okHa Variables (MepemerHsle)

CrHo Variahles (MepemenHele) I

Mpoeepka — OToBpaXEHWE 3HAYEHMA BEIGENEHHOA
NepereHHONA

et | |
MameEHEHKME — M3MEHEHKME 3HAYEHWA BbIOENEHHOM
NepeMeHHo i

Mpockotp — JoBaenedue BelfeNeHHOM
MAEHTHMHMEATOpa B OKHO Watches

Mokas — MaMeHAeT MOgynM UK NOKasEIEaeT:
Static (CTaTMyeckuiA) — TONBKO CTATMHECKME NEPEMEHHBIE
Auto (OuHamuyeckuid) — ToNEKD AMHAMUYECHUE NEPEMEHHEIE

BEoth (D6a) — Te u gpyrue

Module (Mogyne) — M3MeHeHWe TekylWero MoAyna

) U

Pucynox 4.29 — JlokanbHO€ MEHIO 001aCTH JIOKAJbHBIX TEPEMEHHBIX OKHA

Variables
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B kauecTBe COKpPAIICHHOI'O BapruaHTa KOMaHAbI JIOKAJIbHOI'O MCHIO Inspect
MOJKHO HCIIOJIB30BATh IPOCTO HAKATHUC KIIaBUIIIN Enter.

Oxno Watches (Ilpocmomp)

NokaneHoe Mexo okHa Watches (MpocmoTp) I
MpocwoTp — dobaeneqwe nepemerHol 6 06NacTe NpoCcKMoTPa |
/

ame na PenarrupoeaHue — MNo3B0NAET PEAAKTMPOEATE NEPEMEHHYH

¥oaneHWe — YoaneHwe NOACBEYEHHOA NepereHHONA

! YAanuTe Bce — YaaneHue Boex NepEMEHHBEX NPOCKMOTRS

Edit. ..
Remoue —

Deleteaall Mpoeepka — Belgoa COOEPKMMOrD NOACEBEYEHHOA NEpEMEHHOMA
g - opa

Inspect —
Change. . .— MzmeHEHUE — MEMEHEHIME COOEPKMMOrD NOACEEYEHHOR NEpeMEHHOR

Add a new vari or expression

| CkHo Watches (MpocmoTp)

Pucynok 4.30 — JlokansHoe MeHto okHa Watches (ITpocmotp)

Oxkno Watches (IIpocMOTp) cOAEpXUT E€IMHCTBEHHYIO 00J7acTh, B
KOTOpOW BBIBOJIATCS HMMEHA W 3HAYEHUS MPOCMATPUBAEMBIX TMEPEMEHHBIX

(pucyHnok 4.30).

4.4 IIpumep omaaoxku npocmoi npocpammol

JIns  wumiocTpallMd  MCHOJIb30BaHUs TypOo jAedarrepa paccMOTPUM
IPOCTON MpUMEp MporpamMmbl Ha accemOiepe. B nanHOM paszene paccMOTpeHbl
OCHOBHBIE cpeAcTBa TypOo pebarrepa. Ilpumep mnporpammbl Ha3bIBaeTcs

Example.asm, u npuBeacH HUXE.

Example.asm
Assume CS:code, DS:data, SS:stk
; IlpocTast nporpaMMa Ha accembiepe
data segment para public "data" ; CerMeHT HaHHBIX

data8 db 7,0dh,0ah, 'Ilpuser!',0dh,0ah, 'S’ ;Kon
; KOHCOJILHOT'O NMCKa + coobumeHne
datalé dw 65535

data ends

stk segment para stack "stack" ; CermeHT cTeka
db 256 dup (?) ; Bybep mmst creka
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stk ends

code segment para public "code" ; CermMeHT kOga
Start:
mov ax,data ; Appec cerMeHTa JHOaHHHX B perucTp AX
mov ds,ax ; Bammces AX B DS
mov ax,0 ; OBHyJneHmMe akkyMmynsaTopa AX
inc ax ; YBenmnuenme AX Ha 1
mov bx,ax ; Nepecrmka <AX> B BX
mov ch,data8 ; [lepecrumka nepemMeHHou data8 B CH

mov bp,datal6é ; Ilepecrmka nepemeHHoM datal6é B BP
dec word ptr datalé

call mes
mov ax,4C00h ; $dyHKUMST BaBeplIeHMSI IPOI'PaAMMEI
int 21h ; Pyuxumsi Dos
mes proc near ; Ilpouenypsl BHBOZA COOOWEHMST Ha BSKpaH
lea dx,data8 ; Barpyska cmemenmsi data8 B DX
mov ah,9 ; SyHKUMSI BHBEOJA CTPOKM Ha 5SKpaH
int 21h ; Pyuxkumst DOS
ret

mes endp
code ends
END Start

B nmnpuBeneHHoM mnpuMmepe oOmpeneseHbl MepeMeHHble — OalToBas u
CJIOBHAsI, a TakK)ke UCHOoNB3yIoTcs GyHkmuu DOS — BBIBOA COOOIICHUS HA SKpaH
U (QYHKIMS 3aBEPIICHUS TPOTPAMMBI.

Jlns ucnons3oBanus TypOo aedarrepa mpu OTIaAKE MPOrpPaMMbl CIEIYET
OTTPAHCJIMPOBATH MPOTrpaMMy C BKJIOUEHHUEM OTJIaJ04YHOW MH(opMmanuu. s
9TOr0 KOMITHJISILIMIO MTPOTPaMMBbI CIICAYET MPOU3BOJIUTH ¢ KiarouoM /zi (tasm
/zi example.asm), a 3aTeM CKOMIIOHOBaTh MpOrpamMMmy C KIO4oM /v
(tlink /v example.obj). Crmeayer OTMETHTb, YTO KIIOYHM HAOJLKHBI
3a]1aBaThCsl CTPOYHBIMU CUMBOJIAMHU.

3anyck npoepammsl noo mypbo oebazceepom

Jlns 3amycka nporpaMmMbl B TypOo aebdarrepe cienyer HaOpath td.exe
example.exe. OkHO 3amymnieHHOro TypOo mgebarrepa C OTJIKHBAEMOM
IIPOTrpaMMOM MOKa3aHo Ha pucyHke 4.31.

Typ6o nebarrep MNO3UIMOHUPYET KypcOp Ha Hayaie OTJIaKUBAEMOU

porpaMmbl (Ha MEPBOM BBITIOJIHSAEMON €€ CTPOKE).
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Ha pucynke 4.31 BugHBI OmNEpaTWBHBIC KJIABUIIHM (HUXKHSS CTPOKa
skpana): F1=Help — cripaBka; F2=Bkpt — Touka ocranoBa; F3=Close — 3akpbiTh;
FA=Here — 3nmech; F5=Zoom — mnepexmoueHue okoH; F6=Next — namslie;
F7=Trace — tpaccupoBka; F8=Step — mar; F9=Run — Bemonuuts; F10=Menu —

MCHIO.

E File Edit Uiew Run Breakpoints Data Options Window
[B]=Module: example File: example.asmnalt——————————————=I1=[1][1l]1F]
Assume CS:code, DS:data, 3S:stk

; MpocTaa nporpaMMa Ha acceMBnepe

data segment para public “data” ; CerMeHT AaHHbIx

data8 db 7,0dh,Bah, 'MpuseT! " ,0dh,Bah, '§" ; Kog KOHCOMBHOrO MNHCKa
datalé dw 65535

data ends

stk segment para stack "stack” ; CerMeHT cTeka
db 256 dup (?) ; Bysep gna cTeka
stk ends

code segment para public “code” ; CerHMeHT Koga
Start:

mov ax,data ; Agpec cerMeHTa gaHHblX B pervcTp AX
mov ds,ax ; 3anuvce AX B DS
mov ax,e ; 0BHYneHWe akkKymynATopa AX

[+

1l h
Watches

F1-Help F2-Bkpt F3-Mod F4-Here F5-Zoom FE&-Mext F7-Trace F8-Step F9-Run F10-Menu

Pucynok 4.31 — HayanbHblii 5kpaH npu padoTe ¢ OTJIaXKUBAEMON MTPOTrpaMMoi

Ha pucyHke BHIHO Takke OCHOBHOE MEHIO TypOo mebarrepa (BepXHss
cTpoka sKkpaHa): E — cuctemnoe menio; File — ¢aiin; Edit — penaktupopanue
View — 0030p; Run — BemoaHenue; Breakpoints — Touku ocranoBa; Data —
nanubie; Options — mapametpsl; Window — okHo; Help — cipaBka.

JlaHHBIM 2KpaH COCTOUT W3 OCHOBHOM CTpPOKM MeHI0, okoH Module
(Monyns) nu Watches (IIpocMoTp) 1 cripaBOYHOM CTPOKH.

3asepuernue pabomol

UtoObl BBINTH W3 OTJIaAYMKAa B JIFOOOM MOMEHT U BEpPHYThCA B
onepannoHnyo cpeny DOS, naxmwure kinauimm Alt-X. Ecium Heob6xomumo
BEPHYTHCS B HAYAIBHOE COCTOSTHUE MporpamMmbl, HaxaTtue kimaumn Ctrl-F2 B
J1000M MOMEHT TIO3BOJIUT BaM TIepe3arpy3uTh NPOrpaMMy H  HadaTh

BBIITOJIHCHUEC CHa4daa.
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OpHako TpM HaXAaTUM [JAHHBIX KJIaBUII HE CcOpachIBAlOTCS TOYKHU
OCTaHOBa WJIM MPOCMATPUBAEMbIE BEIMYMHBL. YTOOBI caenaTh 3TO, HYXHO
BOCMoJyib30BaThesl KiaBuimamu Alt-F O (kmaBumm Alt-B D takke mo3BoJisioT
yIJIUTh BCE TOYKU OCTAHOBA, HO MHOTJA OBICTpEE Mepe3arpy3uThes ¢ MOMOIIBIO
Alt-F O).

llonyuenue noockasxu

Korma HEOOXOaUMO TOJYYHUTH CIPABOYHYIO HHOOPMAIMIO O TEKYIIEM
OKHE, JIJIsl 3TOro HaxkMmute kiaBuiny F1. Bel MoxkeTe mosiyuuth pazHOOOpa3HyIo
uHdopMaIuio (Ha aHIJIMICKOM SI3bIKE), MPOXOS MO0 CUCTEME MEHIO M Ha)KUMast
kiaBuiy F1 (Oynetr BBIBOAUTHCA KPaTKUM MEpPEeYEHb TOTO, YTO JEJIAeT KaxKas
KOMaH/1a).

Omnaoka npumepa npozpammul Ha s3vike Accembaepa

3akpamieHHas cTpenka (?) B JieBoMm cToiioiie okHa Module moka3siBaer,
rae TypOo nedarrep 0OCTaHOBWII BHIMIOJHEHHUE BaIIEH MTPOTPaMMBL.

Ecnu nporpamma erie He Obliia 3aryIlieHa, CTpejaka HaXOJAUTCs Ha TIEPBOM
BBITIOJTHsIEMOM €€ cTpoke (Ha pucyHke 4.31 — 310 16-1 cTpoka).

J{nst TpacCUPOBKU OAHOM MCXOHOM CTPOKH MPOrpamMMBbI CJIeIyeT HaXaThb
kiasumy F7. Crpenka u Kypcop MEpEMECTATCS IMPU 3TOM Ha CIEAYIOLIYIO
BBITIOTHSIEMYIO CTPOKY.

Ecnu mocMoTperh Ha TpaByr0 TpaHUIly 3arojioBka okxHa Module
(Monaynb) Ha pucyHke 4.31, MOXKHO YBUAETh, YTO TaM YKa3aH HOMEpP CTPOKH, B
KOTOpOM HaxomauTcs Kypcop. Eciu mepeMecTuTh Kypcop C MOMOIIBIO KJIABHUII
YIPaBJICHHUS] KypCcOpoM (CTpENKHU) BBEPX U BHMU3, HOMEpA CTPOKU B 3arojiOBKE
OyJIeT MEHSIThCS.

JInst TO3UITMOHUPOBAHUS Kypcopa Ha CTpoky B okHe Module, MoxxHO
Haxath knaBumu Ctrl-L, BBecTu HOMEp cTpOKHM U HaxkaTh Enter.

Kak MoxxHO BUIeTh, Boilass B MeHI0O Run (BeimonHeHue), cyecTByeT
HECKOJIbKO CIIOCOOOB 3alycka MporpaMMbl Ha BbIONHEHHE. [Ipeamonoxum, K

IIPUMEPY, UYTO BBl XOTUTE BBIMOJHUTH IPOrpaMMy A0 CTPOKH 24.
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UToOBl 3amyCcTUTh MPOrpaMMy Ha BBINOJIHEHHE, MTOKa OHA HE JIOCTUTHET
CTPOKH 24, IepeMecTUTE Kypcop Ha 3Ty CTPOKY, a 3aT€M HaXMUTE KiiaBuiny F4.
Temnepp, KOora Kypcop HaxXOOUTCA Ha CTpoke 24, Haxxmure kinaBuiny F7 mid
BBITIOJTHEHUS €II€ OJHOW CTPOKM HCXOOHOTO Kojaa. IIoCKONbKy BhINONIHSIEMAsA
BaMU CTPOKA MpeACTaBisieT COOOM BBI30B APYrol (DyHKIMHU, TO CTpEIKa TETEePh
MO3UILIMOHUPYETCS Ha MEpBOM CTpoke (GYHKIMU MeS (CTpoka 28 HCXOAHOTO
Tekcta). Kypcop HeMemieHHO mepexoauT K CTpoke 28, re HaxOAUTCS HAdallo
GbyHKIIUH MeS.

[Iponomwkaiite HaxxumaTh KiaBuily F7, moka He OyneT BBINOJHEHA
npoueaypa MesS U He TPOU30MAET BO3BPAT HA CTPOKY, CICAYIOIIYIO 3a BBI30BOM
(ctpoka 25).

Ecnu Ha ctpoke 24 BMecTo kiaBuiu F7 HaxaTe kinaBumry F8, To BMmecTo
nepexoia B GQyHKIIMIO MPOU30MUIET MEPEeX0] Cpa3y K CTPOKe 25.

KiaBuma F8 ananormyna knasuiie F7, koTopasi BBIIONHSIET IPOLEAYPY,

HO OHa HC BBIIIOJIHACT I10 IaraM Koa Impoucaypahl.

E File Edit Uiew Run Breakpoints Data Options Window
[I]=Module: example File: example.asma2S
mou ax,data ; Agpec cerMeHTa AaHHbIX B pervcTp AX
mov ds, ax ; 3anvce AX B DS
mou ,0 ; OBHyneHWe akkyMynaTopa AX
inc ;i YpenHueHne AX Ha 1
mou ,ax ; Mepecoinka <AX> B BX
mou ,data8 ; Mepecwinka nepeMeHHor data8 B CH
mou ,datalé ; Mepecninka nepeMeHHol datalé B BP
dec word ptr datalg
call mes
mou ax,4C00h ; tyHKUWA 2aBepWEHHA MPOrpaHHbl
int 21h ; ®yHKuWA Dos
proc near ; Mpoueaypsl BhiBoga coobumeHHs Ha JKpaH
lea dx.datag8 ; 3arpyska cHeweHus datag s DX
mou ah,9 ; PYHKUHA BbiBoA&a CTPOKH Ha JKpaH
int 21h ; ®yHkuWa DOS
ret
mes endp
code ends

1 h
| Watches s |

F1-Help F2-Bkpt F3-Mod F4-Here F5-Zoom F6-Next F7-Trace F8-Step F9-Run F10-Menu

Pucynoxk 4.32 IIporpamma ocTaHOBHJIACh MOCJI€ BO3BpaTa U3 MPOLEaypbl MES

UToOb! BBIMOJIHUTE MPOrpaMMy A0 T€X MOp, MOKa He OyJIeT JOCTUTHYTO
3aJlaHHO€ MECTO, Bbl MOXKETE€ HEMOCPEICTBEHHO yKa3aTh (DYHKIIMIO UM HOMEP

CTPOKHM, HE TMepeMelias Ha JaHHYI0 CTPOKY Kypcop, a 3aTeéM BBIIOJHUTH
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nporpaMMy a0 3TOH TOYkHM. UTOOBI 3a1aTh METKY, 10 KOTOPOW BBl XOTHUTE
BBIIIOJIHUTH Tporpammy, Haxxmurte kiaBuiid Alt-F9. BeiBenercs nmanoroBoe
OkHO. Bmegute mes wm Haxwmure knasumty Enter. IIporpamma HauHer
BBITNIOJIHEHHE U OCTAHOBUTCS B Havase Mpoueaypsl Mes (ctpoka 28).

3aoanue moyex ocmanosa

Hpyroii cnoco® ympaBisTh OCTAaHOBKOM HpOrpaMMbl COCTOUT B
UCITOJIb30BAaHUU TOYEK ocTaHoBa. [IpocTeiimmii cnocod 3aaaTh TOYKKA OCTaHOBA
3aKJIF0YAETCs B MCIOJIb30BaHMM KiaBumM F2. Ilepemecture Kypcop Ha CTPOKY
25 n HaxwmuTe knasuiy F2. Typ6o nebarrep mojcBeYnBaeT CTPOKY, OKa3bIBasl,

YTO Ha HEW yCTaHOBJIEHA TOYKA OCTaHOBa (pUCYHOK 4.33).

E File Edit Uiew Run Breakpoints Data Options Window Help
[I]=Module: example File: example.asma2S
mou ax,0 ; 06HYneHWe akkyMynaTopa AX
inc ax ; YBenuyernuve AX Ha 1
mov bx, ax ; Nepecbinka <AX> B BX
mou ch,data8 ; Mepechbinka nepeMeHHol data8 B CH
mou bp.datalé ; Mepechinka nepeMeHHoW datalé B BP
dec word ptr datalé
call mes
mou ax,4Coeh ; PYHKUWA 2ABePWeHHA MpPOrpaMMbl
int 21h ; %yHkuna Dos
proc near ; Mpoueaypbl BoiBoAa coobmeHHs Ha dKpaH
lea dx,data8 ; 3arpyszka cHeweHws data8 B DX
mou ah,9 i PYHKUMA BblBoda CTPOKW Ha 2KpaH
int 21h ; %yHkuna DOS
ret
mes endp
code ends
END Start

1 h
| Watches s |

F1-Help F2-Bkpt F3-Mod F4-Here F5-Zoom F6-Next F7-Trace F8-Step F9-Run F10-Menu

Pucynok 4.33 — IloxcBeueHHast TOUKa OCTAHOBKA Ha CTPOKE 25

Jlst mepexuiroueHust (YyCTaHOBKH U OTMEHBI) TOYEK OCTaHOBA B POTPaMMe
MOXHO TaKX€ MCIOJIb30BaTh '"MbIMb'. I 3TOro HajAO IIETKHYTh KHOIIKOHN
"MBIIK", HAXO/IACHh B IEPBBIX JBYX MO3HIUAX okHa Module (Momyins).

OnepatuBubie kimapumm: Fl=Help — cnpaBka; F2=Bkpt — Touka
octaHoBa; F3=Close — 3akpbiTh; F4=Here — 3nech; F5=Zoom — nepekitoueHue
okoH; F6=Next — nanwmie; F7=Trace — TpaccupoBka; F8=Step — mar; FO=Run —

BBINIOJIHUTE; F10=Menu — meHro.
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Jns wiutiocTpalMy mpouecca OTJIAIKH MPOrpaMMbl ClieyeT cOpOCHUTH
nporpaMmy B UcXogHoe — coctostHue. [ns aroro  Hamo  (I'maBHOe
meHI0O—>Run—Programm reset) wim xnaBumm Haxats Ctrl-F2.

Tenepsr Hago 3amycTUTh HOporpammy. [l storo cieayer BbIOpaTh
(I'maBHoe Menro—Run—RuUN) wiu Haxate kiaBumy F9 nng BblmogHEHUS
nporpaMmbl 06e3 mpepbiBaHus (0 TMEpBOM TOYKH OCTAHOBA, KOTOpas Yy Hac
ycTaHoBJIeHa Ha cTpoke 25). [Ipu BbIMONMHEHUM TpoLEaypbl MES Ha IKpaH
BeIBosUTCS «IIpuBet!», ogHako 3To cooOleHre He BUAHO, TaK KaK dKpaH 3aHAT
OKHOM TypOo aebarrepa. s Toro, 4ToObl HOCMOTPETH, YTO K€ MOJIYUYUIIOCh HA
AKpaHE IMOJH30BATEIBCKOM MPOrPaMMBbl, HEOOXOIUMO MEPEKIIOYUTHCS B PEKUM
skpaHa moib3oBaTenss ([nmaBHoe menro—Windows—User Screen) (pucyHok
4.34). Toro xe 3Ppdexra MOXKHO JOCTHUYD, HakaB kiuaBumu Alt-F5. B okne
TypOO nebarrepa MOSBUTCS OKHO IMPOrpaMMBbl IOJIb30BATENs C COOOIIEHHUEM
«IIpuser!». [lng BbIXOHA M3 OKHA MPOTPAMMBI IOJIB30BATENS CIEAYET HAXKATH
Esc. Ha aucrnuiee BHOBb MOSIBUTCS 3KpaH TypOo aedarrepa, a crpenka Oyner
MO3UIIMOHUPOBaHa Ha CTpoke 25 (pucyHok 4.35), rie ycTaHOBJIEHA TOYKa
OCTAHOBA, U IPEKPaATHIIa CBOE BHIMIOJIHEHHUE MTPOrpaMMa.

Ecnu tenepp onarh Haxkath kiaBuiny F9, mporpamma Oynet BBIMOJTHEHA
70 KOHIIA, TaK KakK OOJbIIe TOUYEeK OCTaHOBA HET. Ilo 3aBeplieHnMU mporpamMmel
TypOO nebarrep BBIBOJUT COOOIIEHUE O 3aBEPIICHUU MPOrPAMMBI U O TOM, UTO
KOJ BO3BpaTa — (3TO O3HA4yaeT, 4YTO MpOrpaMMa 3aBepliujiach 0e3 OmMOOoK).
DkpaH TypOo gebarrepa ¢ COOOILIEHUEM O 3aBEPIICHUH MPOrPAMMBI
M0JIB30BATEJSI TIOKa3aH Ha pucyHke 4.36. D10 cooOllieHue ciaeayeT KBUTUPOBATh
Ha)kaTheMm kjaBuinu Enter.

Hcnonvzosanue oxna Watches

B oxne Watches (IlpocMoTp) B HIDKHEW YacTH dKpaHa MOKA3bIBAIOTCS
3HA4YCHUS BBIOPAHHBIX IMEpEeMEHHBbIX. Hampumep, 4TOOBI YBUIETH 3HAUYCHUE

nepeMeHHol data8, ciemyer mepeMecTHTh Kypcop Ha HMs IMEPEMEHHOW Ha
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ctpoke 6 u BeIOpaTh KoMaHy Watch (ITpocmoTp) U3 JI0KabHOTO MEHIO OKHA

Module. MoHO UCIIOJIB30BaTh TAKKE COKPALLEHNE TOW KOMAH/IBI.

D:\_PROG\TDW>td.exe example.exe
Turbo Debugger Uersion 3.1 Copyright (c) 1988,92 Borland International

MpueeT!

Pucynox 4.34 — Pe3ynbTatr BBIIOJIHEHUS IPOIIEAYPHI IMES Ha IKpaHe

IIOJIb30BATENBCKON MPOTPAMMBI

E File Edit VUiew points Data Options lWindow Help
[B]=Module: example File: example.asmna2s———————————————=I1=[1][1l]1F]
mnov ax,0 ; 0BHyneHWe akkyMmynaTopa AX
inc ax ; YpenudeHde AX Ha 1
mow bx,ax ; Nepeckinka <AX> B BX
mnov ch,data8 ; Mepecbinka nepeMeHHol datag8 B CH
mov bp.datal6 ; Mepechinka nepeMeHHoHn datalé B BP
dec Wword ptr datalé
call mes
mov ax,4C00h ; PyHKUWA IaBEpUEHHA MPOrpaMHbl
int 21h i PyHkuMa Dos
proc near ; Mpoueaupbl BoEcda coobweHWAa Ha 3KpaH
lea dx,datag8 ; 3arpyszka cHeweHua data8 B DX
mow ah,9 i PYHKLUMA BoiBOga CTPOKHM Ha JKpaH
int 21h ; ®yHkuMa DOS
ret
mes endp
code ends
END Start

[

Watches

F1-Help F2-Bkpt F3-Mod F4-Here F5-Zoom FE&-Next Fr-Trace F8-Step F9-Run F10-Menu

Pucynox 4.35 — Bo3Bpat B okHO TypOo nebarrepa mociie mpocMoTpa OKHa

I10JIb30BATEJILCKOU IIPOTPaMMBI

129



Hns astoro Hamo Haxarh kiaBuimm Alt-F10 mis BeiOopa JTOKambHOTO
MEHIO, 3aTeM HaxaTh Kiauiry W. s BeiOOpa BTOpoi nepeMenHoi — datale,
CIIETyeT BBIMOJIHUATH T€ K€ MAHMITYJIAINH, TIOMECTHB MPEABAPUTEILHO Kypcop

Ha CTPOKY 7.

E File Edit Uiew Run points Data Options Window Help
[B]=Module: example File: example.asma2s——=-=-—-——"—"—=—1=[1T][l]5]

stk segment para stack "stack™ ; CerMeHT cTeka
db 256 dup (?) ; Byeep ana crTeka
stk ends

code segment para public “code” ; CerMeHT Koga
Start:
mou ax,data ; Agpec cerMeHTa AaHHelX B pervcTp AX
mov ds, ax ; 3anveb AX B DS
mov ax,o ; OBHYneHWe akkyuynATopa AX
inc ax : YpenudeHwe AX Ha 1
mov bx, ax ; Nepecwinka <AX> B BX
mov ch, ; Mepecbinka nepeMeHHoH data8 B CH
mov bp, ; Nepecekinka nepeMeHHol datalé B BP

Terminated, exit code 0 LUHA 3aBeplieHHA MNPOrpaMHbl
una Dos

Pucynok 4.36 — Coobiienue Typ0o nedarrepa o 3aBepIIeHHH MPOTPaMMBbI

Teneppr mepemennbie data8 u datal6 B oxne Watches (IIpocmoTp) B
HIDKHEH 4acTh dKpaHa, e yka3aHbsl Takke ux Tum (byte mns data8 u word mst
datal6) u 3Hauenue (pucyHok 4.37). Ilo Mepe BBIMOJHEHUS MPOrPaMMBbI TypOO
nebarrep U3MEHSET 3TU 3HAYCHUS U OTPaXKaeT UX TEKYIUE 3HAUCHHUS.

Ha pucynke 4.37 BumHO, 4TO 3Ha4YeHHWEe nepeMeHHor datalé — 65535
(OFFFFh). JIns Toro, 4roObl mHOCMOTpeTh, Kak pabortaer okHo Watches,
MOCTaBUM TOYKY OCTaHOBA Ha CTpokKe 23 (IIOMECTUT Kypcop Ha CTpPOKy 23 u
HaxaTh kiasuiry F2). [locne atoro 3amyctum nporpammy (kinaBuima F9), mpu
TOM MpOrpaMMa BBITIOJHUTCS A0 TOYKH ocTaHoBa (cTtpoku 23). [lmst toro,
4TOOBI BBINIOJHUTH KOMaHIy Ha CTpoke 23 (mekpeMeHT nepeMenHoi datalo6),
HaxkmeM kiaBuiry F7. Ilpu stom OyneTr BbINOJHEHa KOMaHAa Ha CTpoke 23
(3HaueHue nepeMenHou datal6 ymeHwimTcs Ha 1) U yrpaBiieHHE MEepeeT Ha

CJIEAYIONIYIO CTPOKY (pUCYHOK 4.38).
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Ha pucynke 4.38 BuaHO, 4TO 3HaueHHe nepeMeHHoi datal6é B okHe

Watches ymeHbIMIOCh Ha enuHUIYy — ctaiio 65534 (OFFFEh).

E File Edit Uiew PRun Breakpoints Data Options Window Help
[I]=Module: example File: example.asmaTt

Assume CS:code, DS:data, $S:stk

8 npOCTaﬂ nporpaMMa Ha ECCEMGHGPE

data segment para public “data” ; CerMeHT gaHHbIX
datag8 db 7,0dh,0ah, "Mpueet! " ,0dh,0ah, "$" ; Kog KoHconbHOro nvcka
datalé dw 65535
data ends
stk segment para stack "stack™ ; CerMeHT cTeka
db 256 dup (?) ; Byeep ana crteka
stk ends
code segment para public “code” ; CerHeHT Koga
Start:
mov ax,data ; Agpec cerdeHTa gaHHbIX B pervcTp AX
mou ds, ax ; 3anvce AX B DS
Watches s
datas byte "+ 7 (0Th)

F1-Help F2-Bkpt F3-Mod F4-Here F5-Zoom F6-Next F7-Trace F8-Step F9-Run F10-Menu

Pucynok 4.37 — Ilepemennsbie B okHe Watches

E File Edit Uiew Run i Data Options Window Help
[l]=Module: example File: example.asma2j—7———7—"7—
mov ch,data8 ; Mepecbinka nepeMeHHoW data8 B CH
mov bp,datalé ; Mepecwkinka nepeMeHHoi datalé B BP
dec word ptr datalé
call mes
mov ax,4C00h ; PyHKUMA 2aBepueHWA MpPOrpaMHb
int 21h ; ®yHkuMA Dos
proc near ; Mpoueaypbl BolEoda coobuleHWa Ha 3KpaH
lea dx,.datag8 ; 3arpyska cHemeHua data8 B DX
mov ah,9 ; PYHKUWA BbiBOAa CTPOKW Ha 3KpaH
int 21h ;i yHKUHMA DOS
ret
mes endp
code ends
END Start

L]

1l h
Watches

datas byte '+ 7 (07h)

F1-Help F2-Bkpt F3-Mod F4-Here F5-Zoom F6-Next F7-Trace F8-Step F9-Run F10-Menu

Pucynok 4.38 — MHaukanus BeInoHeHus koManabl dec datal6

AHanu3 TMEepPeMEeHHBIX MOYXHO OCYIIECTBIISATH Tak)Ke MPH TOMOIIA OKHA
Inspect (IIpoBepka). Korga mporpamma octaHoBlieHa (Kak B HalleM ciydyae),
CYLIECTBYET MHOTO CIIOCOOOB MPOCMOTpA JIAHHBIX C IOMOIIbIO KOMaH bl Inspect

(ITpoBepka). DTO OuY€Hb MOIIHOE CPEACTBO IMO3BOJISIET BaM aHAJIM3HPOBATH
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JTAHHBIE TaKUM >k€ 00pa3oM, Kak eciii Obl Bbl BH3yaJIbHO HaOJIOAANU UX TPU
pa3paboTKe MpOTrpaMMBbl.

Komanner Inspect (B pa3nuyHbIX JIOKaJbHBIX MEHIO M B MeHI0 Data)
MO3BOJISIIOT BaM HaOJIOaTh 3a J1000# 3amanHol nepemeHHoM. [Ipennonoxum,
Bbl XOTUTE B3INIIHYTh Ha 3HAYeHWE mepeMeHHou datalé mocie Toro, Kak
nporpamma Obljla BBIMOJIHEHA J0 KOMAHIbI B CTPOKE 16 BKIIIOUUTEIBHO (TO €CTh,
OBLT BBIMOJIHEH JACKPEMEHT ATOM MepeMeHHo). JlJisi 3TOro clieyeT mocTaBUTh
TOYKY OCTaHOBa Ha CTPOKY 17 W BBINOIHUTH MpPOTrpaMMy (BbHIOpATh MOAMYHKT
Run u3 ocHoBHoro Menro Run, wnu npocto Haxkath kiasuiry F9). Ilpu stom
OyZyT BBIIIOJIHEHBI BCE KOMaH/bI IO CTPOKU 16 BKIIFOUUTEIBHO, U BBIIIOJIHEHUE
IporpaMMbl OCTaHOBUTCS Ha cTpoke 17. Jlns Toro, 4troObl MOCMOTPETH
UHTEPECYIOIIYIO Hac nepeMennyro datal6, ciemyer moMecTUTh Kypcop oI 3TOH
IIEPEMEHHOM, BbI3BaTh JIoKajdbHOe MeHIO (Alt-F10) m BbIOpaTh TakM TEpBBIH
nyHKT (Inspect). Ilocne sTtoro Ha skpane nosiButcst okHo Inspector (ITpoBepka)

(pucyHok 4.39).

E File Edit Uiew un Breakpoints Data Options Mindow Help
etkm:::clr:: L o R T T T e — W ECTO MO 0KE HAE
KypCopa B0 BpEMA

BbIZ0BA OKHA Inspect

mou ax,data ; Agpec CerMeHTa AaHHLIX B PerHCTD o (HDDBEDKB)
ds,ax i 3anuce AX B DS
ax,8 i OBHyneHHe aKkkyMynaTopa 4
ax d OrHo Inspect (Mpoeepka)
b, ax
ch,datad omenHol data® s CH
bp,datale ; e peMeHHol datalé e BP Fna ﬂpDCManMBaEMDH
word ptr datats "
mes NEQEMEHHDK
ax, 4CB0h ; $YHKUMA ISBRPUEHMT ,HC -
21h :
near 1
dx . catag
ah, 9

code segment para public “code” ; CerMeHT Koga
Start:

Teryllee 3HAYEHHME
NPOCMaTRMEAEM O NepeMeHHOR

~—

(1.7, a0kl L

rd ALpec NpoOCMaTpUBaEMONR TWN NPOCKMATAKMBARKMOA NEPEMEHHORA I
NeperMeHHOR

Pucynok 4.39 — Oxno Inspector (ITpoBepka)

B nepBoii cTpoke (3arojioBKe) 3TOro OKHa BaM COOOIIaeTcs aApec JaHHOM
IIEPEMEHHOW B MaMATH. TpeTbsi CTPOKA NOKA3bIBAET, KAKOW THII JTaHHBIX

xpanutcs B mepemeHHor datalé (a3ro tum word). CrnpaBa yka3aHO TEKyIlee
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3HA4YCHUE TMEpPEMEHHOU. Ternepb, NPOBEPUB 3HAYEHHE ITOM IEPEMEHHOMU,
HaXMuTe KiaBumry Esc mms Toro, yTtoObl 3akpeiTh OKHO Inspector. Jlyis sToro
(kaK ¥ BO BCEX JAPYIMX OKHAX) MOXKHO TaK)K€ BOCHOJB30BAThCS KiaBuilaMu Alt-
F3, m160 3aKpbITh OKHO C TTOMOIIBIO "MBITIIH".

[IpocMoOTpeTh MEepeMEeHHYI0 MOXHO W 0Oosiee MpPOCThIM criocoOom. Jms
storo Hamo HaxaTth Ctrl-l. Tlpu sTOM OTKpoeTcs OKHO Ui BBOJAA HMMEHH
MMPOCMATPUBAEMOM TepeMEHHOW. B mMeromeecss mosie BBOJA CIIEAYET BBECTHU

uMs nepeMenHoi — datal 6, u Haxatb kHonky OK (pucyHnok 4.40).

E File Edit Uiew Run Breakpoints Datn. Options Mindow Help
[1]=Module: example File: example.asmai————————
data ends

stk segment para stack "stack"” ; CerdeHT cTexa
db 256 dup () : Bysep gna cTeka
stk ends

code segment para public "code” ; CerMeHT Koga
Start:
maw ax,data ; Appec cerMeHTa AaHHLX B perdcTp AX QkHO AnA BEOAA MMEHI
mouy dg,ax i 3anuce AX B DS NPOCKMAaTRMBAEMOK
oL ax, 0 2 DEIHHHEHME aKEYHYnATopa AX =
ine ax : YeEenHyeHue Ha 1 NEREMEHHON
may bx, ax : Nepecoinka <
mow ch,datag ; Mepeconka nepems—id datad s CH
mMeHHOH datals e BP Mone AnA BEOAZE MMEHK
MPAOCMETRAEIEMOK

nepereHHo A

2HHA NporpaHMsl

Kronka DK, KOTOpy cnedyeT HEKaTe NOCHE BEOAA MMEHM NEPEMEHHONA |

Pucynok 4.40 — OxHO 1151 BBOJIJa UMEHHM POCMATPUBAEMOM ITEPEMEHHOM

[Tocne Haxxatust kHonku OK, Ha sKpaHe MOSBUTCS OKHO, U300paKEHHOE
Ha pucyHke 4.39.

TakuM 00pa3oM MOXHO IPOCMATPUBATH 3HAUEHMSI JHOOBIX MEPEMEHHBIX
Ha JIFOOOM 3Tare BbINOJHEHUS TPOTrPaMMBI.

H3menenue 3nauenuti nepemenHvlx 8 Npocpamme

Tenepr mnomnpoOyeM H3MEHUTh 3HaYeHHE TMepeMeHHOW. C TOMOIIbIo
KJIAaBUIII CO CTpEJIKaMHU TeperiuTe Ha CTpoKy 22 ucxojaHoro (aitna. [lomecture
Kypcop Ha mnepemeHHyio datal6, u Ui NMPOBEPKH €€ 3HAUCHHUS HAKMHUTE
knapuiu Ctrl-I. ITocne Toro, kak 0yaeT OTKpHITO OKHO Inspector, HaxkMuUTE JIst

BBIBOJIa JIOKAJIbBHOTO MEHI0 OKHa Inspector kmaBummm Alt-F10 u BbeiOepuTe
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komaHay Change (M3menuts) (pucyHok 4.41). (310 MOXKHO cAenaTh TakKXKe
HenocpencTBeHHo, HaxkaB knaBumm — Ctrl-C.)  TlosBnsiercss  mojckaska

(IraioroBO€ OKHO), 3aIlpalinBarolias HOBoe 3HaUeHue (PUCYHOK 4.42).

;. Aapec cerMeHTa ga
. 3anvce AX B DS

. OBHYneHWe akKkyMyn
: Hpenwderue OX Ha

T NokaneHoe MEHKD OKHA
; MNepecwnka nepedel Inspector (MpockaT

Change. . . : ; MNepecwnka nepeMen

tr datale
Inspect
Descend |3 Pl
New expression...
Type cast... k' (FFFER) OkHO Inspectar j
™ (MpocmoT )

Set starting array index and number of items to

Pucynok 4.41 — JlokanbHoe MeHI0 okHa Inspector (IIpoBepka) st BeIOOpa

koMmanibl Change (M3mMeHUTD)

E File Edit Uiew Run Breakpoints Data Options Window Help
Module: example File: example asmaz2——————————
data ends

stk segment para stack “stack” ; CerueHT cTeka
256 dup (2) ; Bysep ana cTeka OkHo Inspectar (MpocMoTp)
ONA NPOCMOTRE NEPEMEHH O
code segment para public "code” ; CerHeHT koga datalB
Start:
mou %, data : fAgpec cerHeHTa AaHHkrL—=l
mov §,8x
mou ax, 0 i 26615 : 090D
ine 3 rd
mov X, 8X g Ll OKHO ONA BBEOOA HOBOra
mowy .datad ; Nepecwnka nepemeHHod datad o CH 3HAYEHWA NPOCMaTPUBaE MO
mow datale ; U
dec word ptr da nepemerHol datalb
call hes
maw ax, 4Coeh

65535 (FFFFh)
»

Watches

Enter item prompted for in dialog title

Maone onA BE0A3 HOBOMD 3HAYEHWA
NpOCMaTPMEIEMOR NEpEMEHHOR data 1B

Pucynok 4.42 — JlnanoroBoe OKHO JjIs BBOJA HOBOT'O 3HAYEHHUSI IEPEMEHHOM

B 3aronoske muanorosoro okHa cooomaercs: Enter new value for word
datal6 (BBenuTe HOBOE 3HAUYCHHE /I epeMeHHoi datal6 tuma word).

B 3T0 mose MOXKHO BBECTH JIF000OC BBIYHCISEMOE BBIPAKCHHUE S3BIKA
AccemOJ1ep, Tpy BBIYKCICHUH KOTOPOro MojiydaeTcs yucio. Ecim, Hampumep,

HaOpatp data8+5 u HaxkmuTe KiaBuiry Enter, B OKHE TPOBEPKU Temeph OyaeT
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noka3zaHo HoBoe 3HaueHue — 65528 (FFF8h), kak 310 moka3zaHo Ha pHCyHKE

4.43.

; 0BbHYneHHe akkymynaTtopa AX
: YpenuyeHue AX Ha 1
; Mepecbinka <AX> B BX

; MNepecbinka nepeMeHHoH data8 B CH
; Nepecbinka nepeMeHHoW datalé B BP

— JJ@6015:000D —

word 65528 (FFF8h)

F3-Mod Fi4-Here F5-Zoom FE-Next F7-Trace F8-Step

Pucynok 4.43 — Maaukanyss HOBOTO 3Ha4€HUS IIEpEMEHHON B OKHE Inspector

(ITpoBepka)

J{nst u3MEeHeHus 3JIeMEHTa JaHHBIX, KOTOPbIM HE BUACH B TEKYILIEM OKHE
Module (Monayns), cnexyer BwiOpath KoManay Data/Evaluate/Modify
(Jannbie/Boruucnenne/Monudukanus). I[lpu sTom OyAeT BBIBEJEHO OKHO
MOJCKA3KH, B KOTOPOM BbI MOXKETE BBECTU MUMS U3MEHSIEMOW NMEPEMEHHOM, KaK

9TO OBLIO MOKa3aHo Ha pucyHke 4.40.
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4.5 Ilpoyeccopmuvie cpedcmea mecmupo8anus npocpamm

IIpoepammusie cpedcmea omnaoxu

[Ipouieccopsl x86 UMEIOT OTIAIOYHBIE CPENICTBA, MPEIHA3HAYCHHBIE KaK
JUISl TIPOTPAMMHOIO UCIIOJIb30BaHUS, TaK M JJIi TECTUPOBAHUS C  IOMOIIBIO
BHEIIHEero obopynoBanus. OCOOEHHOCTH U COCTaB 3THUX CPEACTB Pa3INMyuaeTCs
JUTSL pa3HbIX MOJIeNIed TTPOLIECCOPOB.

BHyTpeHHue cpeicTBa OTJIAAKM NpeaHA3HAYCHBl JJs  OOJETYeHHS
BBITIOJIHEHUS OTJIaI0YHBIX Tpoueayp. OHu noapasensitorcs Ha 3 Tuna:

— opaHoOaitHas komanza npepeiBanus INT3 (koxg 0CCh);

— TIOMIArOBBIN peXXUM PaOOTHI (YIIpaBIIsieMbId (raroM JIOBYIIKH TF);

— OCTaHOBbl 1O KOMaHJaM U JaHHBIM, 33JaBacMbleé C IOMOIIBIO

PETUCTPOB OTJIAJKH MPOIIECCOPA.

Komanoa npepuvisanus

Komanma INT3 wucnompizyercss mporpaMMHBIMH OTJaAdyukaMd (B TOM
yucie U TypOo naedarrepom, ONMKUCAHHBIM BbIlE). BhIMoIHEHNE 3TOM KOMaHIbI
BBI3BIBAET UCKIIIOUEHHE 3 (MpEephIBAaHUE OTIATKH).

B oTnmune oT Apyrux KOMaHI MpPEpbIBAHMS, MMEIOIIMX ABYXOal THHIN
dbopmar, komanma INT3 opHoOaiiTHas. DTo jgenmaeT ee  yaoOHOW A
UCIIOJB30BaHUsl B MPOrPAMMHBIX  OTJIaJYMKaX TIPU YCTAHOBKE TOYEK
npepbiBaHus (HampuMmep, IMyTeM MOJMEHBI MepBOro OaiTa 000N KOMAaHIbI).
[Tporeccop, BcTpeuas B mporpamme komanay ¢ kogom OCCh, BwI3bIBaeT
nporpamMmy 00paOOTKH MpepbIBaHUS C BEKTOPOM 3, KOTOpPAask U MCHOJb3yeTCs
JUTSL CBSI3H C OTJIQTYUKOM.

Kpome TOro, paHHas KoOMaHJa HEUYYBCTBUTEIbHA K 3HAYEHHUIO
npuBwiernu |OPL kak B 3aniuiiieHHOM peKuMe, Tak U B PEKUME BUPTYaJTbHOTO
nporieccopa V86.

Towazoswiul pescum
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B mnomaroBoM pexxuMe BBINOJHEHHE MPOrpaMMbl OCYIIECTBIISIETCS IO
omHoit komaHpae. Ilocrme BBITIONIHEHHWS KaXAOW KOMAHIBI BBI3BIBACTCS
ucKItoueHue 1 (MCKII0YeHUE OTIAIKH).

[TomaroBeiii pekuM 3aJaeTcsi ycTaHOBKOH B enunuily ¢uara TF (Trap
Flag — ¢nar noBymikm).

Pecucmpor omnaoxu

OTnamovyHple PETUCTPHI TOSIBUINCH B aPXUTEKTYpPE MHUKPOIPOIIECCOPOB
cemelicTBa x86, HaunHas ¢ mporeccopa INtel386. Dtu peructpsl MoO3BONISIOT
BBICTaBJISITh TOYKM OCTAHOBA M TIEPEXBAThIBaTh OOpalleHHs] Tpoleccopa K
namsaTd. B mpomeccopax Pentium u Bblllle MOXXKHO OCTAHABIIMBATHCS U I10
oOpaleHusiM BBOJIa-BbIBOJIA.

(B cBoe Bpemsi, B OBM nepBOro-BToporo M Jaxe TPEThEro MOKOJICHHM
TaKhe TOYKM OCTaHOBa MOXHO OBUIO 3aJaTh Ha MEPEKIIoYaTeNsx MyiabTa
oTepaTopa UM CUCTEMHOTO UHXKEHEpa).

OTatoYHBIX PETUCTPOB Y Ipoiteccopa Bocemb: DRO...DRY.

[TepBeie yethipe peructpa: DRO...DR3 ucnons3yrorcs mis 3amgaHus A0
YeThIpeX 32-pa3psaHbIX aJpecOB TOUEK OCTAHOBA. 3aJaHHbIA aJAPEC YKa3bIBAET
OailT, CIIOBO WM JBOMHOE CJIOBO, MONAJaHUE B KOTOPHINA(O€) BBI3BIBAET
cpabaTblBaHHWE JIOBYIIKM OCTaHOBa. UTO WMEHHO yKa3bIBaeT  ajpec
onpenensercs nojaem LENi (i = 0...3) B peructpe DB7. B atom ke peructpe, HO
ToJibKO B mosie RWI, 3aaercs Tvim nepexBaTbiBaeMOIo OOpaIleHUs K TaMSITH:

00 — BeIOOpKa KOMAaHIbI U3 MMAMSITH

01 — 3amucek JaHHBIX B TAMSThH

10 — oOparieHre K mopTaM BBOZA-BbIBOJA (TOJBKO /Tt Pentium u Beiie
NpY BKJTIIOYCHUU pacimupenus omiaaku: out DE peructpa CR4)

11 — yTeHHe WK 3aNUCh TAHHBIX TTAMSITH.

['enepupyembie MpPU STOM HCKIIOUEHHUS pasznuyaroTrcs mno tumy. [lpu
BBIOOpPKE KOMaHbl HCKIIOueHue Kiaccuuiupyercs kak otkasz (fault) u

oOpabaTbIiBaeTCs J0 BBIMOTHEHUS (PTOM BhIOMpaeMOil U3 mamsaTH) KoMaHabl. B
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ci1y4dac 06paHlCHI/I$[ K AJaHHBIM HCKIIOYCHHC pPaCcCMAaTpHUBACTCA KaK JIOBYIIKA

(trap) m oOpaOateiBacTcsl Tocie Tepenadr (YUTaeMbIX WM 3alFChIBACMBIX )

JaHHBIX.
31

JIuneitnbli afgpec Touku octaHosa 0

JIvuHeiHbIl agpec TOUKU ocTaHoBa |

JIuHeiHbIN afpec TOUKU OCTaHOBA 2

JIvHeiHbIN agpec TOUYKU OcTaHOBA 3

3ape3epBUPOBAHO

3ape3epBUPOBAHO

01

BT|BS|BD| 0|0/1|01

01

B2

Bl

BO

LEN3\R3|W3\ LEN2\R2|W2\LEN1\R1|W1\ LENO‘ROIVVO o|o|cD|o| 0|01

GE

hl s
8=

G2

NS

Gl

LO

31
0 — ans 1386, 1486

16 15
1 — ans Pentium

Pucynok 4.44 — Peructpsl OTJIaiIKu

I[J'ISI YIpPaBJICHUA YCTaHOBKOﬁ OTJIaIOYHBIX TOYCK HCIOJB3YIOTCA JBa

miaqmmx Oaifta peructpa DRY7, Outh

Ha3HA4YCHHUC!:

KOTOpOIro HMMCHOT CJIICAYIOIICC

— our GD (Global Debug Register Access Detect — oOnapyxeHHue

JOCTyNa K PErucTpaM OTJIAJKH), JOCTYIHBIA TOJBKO B pPEaIbHOM

peKUMe WIH B 3allIUIIICHHOM pexuMme Ha ypoBHe npuBuierun CPL =

0, MO3BOJISIET OTCIEXKUBATH JIIOObIE OOpallleHus K OTJIaJI0YHBIM

peructpam. Ilpu GD = 1 mrobas mombpiTKa OOpaIieHUs BBI3OBET

uckmoueHue 1 (otkas);

— outel GE u LE (Global u Local Exact data breakpoint match —

romoOanpHass W JIOKaJibHAsT TOYKa HEMCAJICHHOI'O OCTaHOBa IIO

COBNAJCHUIO JIAHHBIX) OMNpPEACNSIOT, Oyaer

JIn

HCKIIIOYCHHUC

TCHEePHUPOBATLCSL Cpa3y IOCJE 3aBEpIICHUS OIepalu OOMEHa TpHU

BKJIFOUCHHOMU JIOBYHIKC Ha 06pameHHe K JaHHBIM HJIN OHO HpOI/ISOf/JII[GT

HECKOJIbKO M03Xke (BO3MOXXHO, HUKorAa). JloByika Ha oOpaiieHus 3a

KOMaH/1aMu Bcerjia cpadbaTteiBaeT HemeaieHHo. but LE aBTomaTudecku

cOpachIBaeTCs MpH MepeKIoueHUH 3a1a4, out GE He u3MeHseT cBOero

COCTOAHUA IIPU TAKHUX IIEPCKITIOUCHUAX
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— outel Gi u Li (Global u Local breakpoint enable — pa3spemienue
rJI00aNbHOM W JIOKAJIBHOM TOYEK MPEPBIBAHMS)  pa3periaroT
cpabaThIBaHHE JIOBYIIEK TI0 OTJIAJOYHBIM TodkaMm. burer Ll
aBTOMATHYCCKU COPAChIBAIOTCS MPH MEPEKITIOYCHNUN 3a1a4, OuThl Gi He
U3MEHAIOT CBOETO  COCTOSHUSI TpPH  TaKuX  MNEPEeKIIOYCHUSX.
ABTOMaTHUECKHH cOpoc OMTOB Li OlOKHMpyeT nuIIHuEe cpabaThIBaHHUS
OTJIAJIOYHBIX TOUYEK MPU MEPEKIIIOUCHHIX 3a/1a4.

Jlnst  yopormieHus: ONpeAesieHus OTJIATYMKOM TMPUYUHBI, BBI3BABIICH
cpabaTbIlBaHUE OTIAJ0YHOM TOUYKH (MCKIIOUEHHE 1), MOTYT HCIOJIb30BATHCS
outbl peructpa cocrosHus oraaaku DR6  (Debug Status Register),
UACHTUDUIIAPYIOIINE 3TH TPUINHBI:

— Owurtsl Bi — cpabaTbiBaHKe TOYKH OCTaHOBA 110 peructpy DRI,

— Owut BS — noBymika momaroBoro pexmnma,

— Out BT — noBymika nepeximrouenus 3aaayu (o o6uty T B TSS),

— 06ut BD — oTka3 npu mombITKE 1OCTyMNa K perucrpam otinaaku npu GD

=1

3nauenus ¢aroB Bi meldcTBUTENBHBI TOIBKO JJII KOHTPOJBHBIX TOYCK C
yCTaHOBJICHHBIMU Outamu Li u/vnm Gi.

['eHepanuss UCKIIOYEHUNW TIO KOHTPOJBHBIM TOYKAM MOXET OBITh
otkitoveHa ¢uarom RF peructpa daros nponeccopa.

Annapamuvie cpedcmea omaiaoxu

Haunnas ¢ psga mozeneii 1486, B po1eccophbl CTaal BKIOYATh TECTOBBIN
untepdeiic JTAG.

Cranmapt IEEE 1149.1 Boundary Scan Architecture (apxurekrypa
CKaHUpoBaHus rpanul), i uarepdeiic JTAG, pazpaboran s TECTUPOBAHUS
CIIO’KHBIX JIOTUYECKUX CXEM, YCTAaHOBJICHHBIX B I[EJIEBOE YCTPOICTBO. B manHOM
cily4ae TECTUPOBAHUIO MOJICKUT BHYTPEHHSIS JIOTHKA MPOIECCOopa.

WuTepdeiic umeer Bcero 4 curnana:
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— TMS (Test Mode Select — Bribop pexrMa TeCTUPOBAaHHS) — CHUTHAI
BBIOOPA TECTOBOTO PEKUMA,

— TDI (Test Data Input — BxoaHble JaHHBIC TECTUPOBAHUS) — BXOHBIC
JaHHBIE B TIOCJICIOBATEIIBHOM JIBOUYHOM KOJIE,

— TDO (Test Data Output) — BeIXOJHBIC JaHHBIC B IOCJIEIOBATCIIBHOM
JTBOMYHOM KOJIE,

— TCK (Test Clock — CuHXpOMMIYIbChI TECTHPOBAHHS) — CHUIHAI
CUHXPOHU3AIMH MTOCIICIOBATEIHHBIX TaHHBIX.

Ot curHanel oOpasyror tectoBbiii mopt TAP (Test Access Port), uepes
KOTOPBI  TECTUPYEMOE YCTPONCTBO TMOJKIIOYAECTCS K  TECTUPYIOUIEMY
oOopynoBanuio. B 3agaduy »sToro obOopymoBaHus BXOAUT (GHOPMHpPOBAHHE
MOCJICTIOBATEILHOCTEH TECTOBBIX CHTHAJIOB IO MpOTrpaMMe TECTUPOBAHUA,
OTIPEJICTICHHOW Pa3padOTYMKOM TECTUPYEMOTO YCTpPOMCTBA, M CpPaBHEHHE
MOJIYYCHHBIX PE3YyJIbTAaTOB C dTajJoHHBIMU. (Takme mociemoBaTeNbHOCTH, Kak
BXOJIHBIC, TAK ¥ BBIXOJAHBIC, MHOT/IA HA3BIBAIOT CUTHATYPAMH).

PaGotoii mopra ynpasnsier TAP-koHTpoIep, UCTIONB3YIONUN HECKOIBKO

CIICOUAJIbHBIX PErUCTPOB IOPTaA.

YCTpoHCTED 1 YCTpORCTED 2
TOI TDO
—  {TD TDOP ) TO Do =y,
TCK. TMS TCK TMS
Fy
TCHk
TMS

Pucynox 4.45 — Ilenouka ycrpoiictB ¢ uatepdeiicom JTAG

OauH W TOT K€ KOHTPO/UIEp M TIOPT MOTYT HCIIOIb30BAThCS IS
TECTUPOBAHUS JTIOOOTO YKCIIa YCTPOUCTB, mojaepkuBaronux uarepgeric JTAG.
JIist 9TOTO OHU COEAMHSIOTCA B IIEMOYKY IO BXOJAAaM M BBIXOJaM JaHHBIX

TECTUPOBAHMS, KaK MOKa3aHO Ha pucyHke 4.45. A cTaHAapTHBIM JIOTUYECKUUI
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dbopMaT TaHHBIX U CUTHAJIOB YIIPABJICHUS TO3BOJIIET KOHTPOJUIEPY HE3aBUCHUMO
o0maThCsA € KaXABIM W3 YCTPOMCTB IIEMOYKH, MPH YCIOBUH, KOHEUYHO,
HCIIPABHOCTH caMuXx siueek uaTepderica JTAG.

OO01mast CTpyKTypHasi cxeMa opranuzaiuu nojauepxku uarepdeiica JTAG
nokazaHa Ha pucyHke 4.46. Tectupyemas 4YacThb YCTpOICTBa (Hampumep,
Iporeccopa) B 3TOM CIIy4ae MMEET CBOMX Ha BXOJaX U BBIX0/AaX (YJaCTBYIOIINX
B TectupoBanun) crienmanbHble staeiiku BS Cell (Boundary Scan Cell — saeiiku

CKaHUPOBAHUA FpaHI/IH), COACpKallluc B cebe DIEMEHTHI NaMATH |

MCPCKIIIOYATCIIM.
Peructp BSR
R h 4
L )
p| BIS P Bx/Boix,
“+ 1 A4elika
! ¥
: -
B, » BiS » Bis'
o R i aueiita
T 1 TecTupyemoe : ¥
' YCTPOMCTBO w~
p»| E/S .
B, | BiS » Aveiika B EbRy
g GEENT=] I i ¥
; —
4 »| BiS .
' 2 BRI B Dbl

TOI b - |
|
TMS ————®  armponnep ®  Peructp DID M —wTDO
TCK ———p TAR »
ry ;i PerucTp BPR I—I S
PermcTp IR

Pucynox 4.46 — Opranusanus noanepxku uarepderica JTAG

DTO MO3BOJISIET OTKIIOYATh BXOJAbl TECTUPYEMOW JIOTMKH OT BHEIIHHUX
Herne W mojaBaTh HAa HHUX 3apaHEE HU3BECTHBIC CUTHANbI, YCTAHOBJICHHBIC
MpPEIBApPUTEIILHO B DJIEMEHTaX MaMsITH S4YeeK, Wi (UKCUPOBATh B OTHUX
AJIEMEHTax IMOCTYMNaIoIINe HW3BHE BXOJHBIE CUTHaAJIBl B TpeOyeMbIii MOMEHT
BPEMEHU.

AHQJIOTUYHO, MOKHO YIIPABJISITH U BBIXOJIJAMH TECTUPYEMOTO YCTPOMCTBA,

OTKJIFOYAsi UX OT BHEIIHUX LENEN C OJHOBPEMEHHOM IMOJAYEN B HUX CUTHAJIOB
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u3 TpurrepoB BS sueek, win QuKcUpoBaTh B TPUITEpPaxX BBIXOJHBIE CUTHAJIBI
TECTUPYEMOI'0 YCTPOUCTBA B TPEOYEMbId MOMEHT BPEMEHHU.

(B cnyuae aByHampaBieHHbIX MIMH BS sdeiika goikHA IpeIBapUTENbHO
HACTpauBaThCAd Ha BBOJ WJIM BBIBOJ, IS YEro JJIsl KaXXJOW TaKOW IIHHBI
UMeeTcs MO0 JAONOJHUTENbHOM siueiike. Ha pucynke 4.46 Ttakas sdelika
obo3HaueHa kak B/S’.)

Sueiiku BS o0weaunens! B peructp BSR, oO6Benennsiil Ha pucynke 4.46
MYHKTUPOM.

Kpowme peructpa BSR B cxeme uMeIOTCsS perucTphbl:

— DID - peructp unentuduranuu ycrpoiicrea (Device ldentification

Register), umeronuii 32-0UTHYIO pa3psAHOCTh M COJCPIKAIINK B cede
KOJ1 IPOU3BOJIUTEINSI U HOMEP BEPCHUH, ITO KOTOPHIM KOHTPOJLIEP MOMKET
OTIPECTUTH THIT YCTPOICTBA,

— BPR — peructp tpansura (Bypass Register), umeromuii Bcero oauH
OUT U UCTIONB3YIOUTUICS Il TPAH3UTHOMU MEpe/ladyi BXOAHBIX JAHHBIX
TDI 4gepe3 ycTpoOHCTBO, €CJIM OHO HE JIOJKHO MOJYy4YaTh 3TH JAaHHBIC
npu 00bEMHEHUH HECKOJIBKUX YCTPOMCTB B LIETIOUKY,

— IR — peructp xomanxa (Instruction Register) — deTsipexpa3psaHbIii
PETUCTP, UCTIONB3YIOIMUNACS JIJIsI TIONyYeHUsI U XpaHEeHUs KOMaH[ IJis
KOHTPOJUIEPA, OTMPEEIISIIONTUX BHITTOTHIEMBIN TECT.

Bce »TH peructpsl mpeacTaBiSIIOT cOOOW HE3aBUCHMBIE CIBUTAIOLINE
PErUCTphI, COCIMHEHHBIC MapajuieabHo. Ha ux BXobl mocTynatot curdanst 1 DI,
a ¢ BbIX0JI0OB — cHuUMatorcst curdanel 1D0O. Tlo kaxmnomy cunxpocurtany TCK
JIAHHbIC CJIBUTAIOTCS Ha OAWH OUT (MPU COOTBETCTBYIOLIEM pa3peliaroiieM
curHaje KoHTpoJuiepa). Jlanasie Ha Bxo peructpa DID He moctynaror.

VYmpasnser paboToil perucTpoB KOHTPOJUIEP, MPEICTABISIONIMA COOOM
CUHXPOHHBIA KOHEYHBIM aBTOMAT, U3MEHSIOIIMNA CBOE COCTOSIHUE IO CHUTHAIY
TCK. I'pa mepexoioB 3Toro aBromaTta MOKHO HaiTu B [3] unu B [5].OcHOBHBIC

HUCIIOJIHACMBIC UM KOMAaH/BbI:
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— EXTEST — npenna3zHaueHHas 11l MPOBEPKH BHEIIHMX COEIUHECHHUI
TECTUPYEMOI'0 YCTPOMCTBA,

— SAMPLE — no3zBossromiasi 3a)UKCHpOBaTh COCTOSIHHS BCEX BHEIIHHUX
CUTHAJIOB WJIM 3arpy3UTh JIaHHBIE B siueiiku peructpa BSR,

— IDCODE — noaxkmrouaet k uarepdeiicy peructp DID ns cuuThiBaHusS
COJICPKUMOTO PETUCTPa UICHTU(DUKAIINH,

— BYPASS - npennazHaueHHas g TOAKIIOYEHHUS OJHOOHUTHOIO
obxomgHoro peructpa BPR u OmoxkupoBku paboOThl TECTHPYEMOIO
YCTPONCTBA B PEKUME KOHTPOJIS,

— RUNBIST — 3amyckatoiasi BCTpOSHHBIH TecT mporeccopa BIST (Build
In Self Test, otaenbHBIH TeCT MpolieccoOpa, HE YBSI3bIBAEMBIH JKECTKO C
untepdeiicom JTAG).

Koutposnnep TAP nepeBoUTCS B UCXOJHOE COCTOSIHUE MPHU BKIIOYECHUU
MUTaHUS WU TIPU YIEp>KaHUM BBICOKOTO YpOBHsI curHaina TMS He meHee msitu
takToB TCK.

Kak yxe orMeuanoch, Mpu BKIOYEHHOM TECTOBOM PEXHUME KOHTPOJUIEP
MOYKET JIOTHYECKH OTCOCIHMHSTH BXOIBI W BBIXOJbI YCTPOWCTBA OT BHENTHUX
BBIBOJIOB, 33/1aBaTh BXO/IHBIE BO3/ICHCTBUS M CUNTHIBATH PE3YIIbTAThI C BHIXOJIOB,
YTO W HEOOXOAMMO JUIsi TECTHUPOBAHUS KaK KOMOWHAIIMOHHBIX, TaK M
MOCJICIOBATEILHOCTHRIX cXeM. [Ipudem nemaercst Bce 3TO ¢ MOMOIIBIO TOJBKO
YeThIPEX Ha3BaHHBIX BHIIIIE CUTHAJIOB.

I waTepdeiica JTAG cymiecTByeT cCHelUaNbHBIA S3BIK  OMHCAHUS
ycrporicte BSDL (Boundary Scan Description Language). CoctaB U mopsiaok
cienoBaHus WHGOPMAIIMOHHBIX W YIPaBISIOMUX sUeek B peructpe BSR
cneruuyeH IS KaXJI0To YCTPOUCTBA (ISl €T0 OMPECIICHHS] M UCTIONb3YeTCs
KOJI WACHTU(UKAIMH ycTporcTBa U3 peructpa DID).

B mponeccopax, HaunHas ¢ Pentium, mmeercs TakKe ITOMOJHUTEIIBHBIHN

curHayl npepsiBanuss R/S#, mo koTtopoMy mporieccop MEpeXOIUT B 30HIOBBIN
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PCXKUM OTJIAAKH. B »sTom PEXKMME C INMOMOMBIO AJOIIOJIHHUTCIBHBIX KOMAaHI

KoHTposuiepa TAP BO3MOXKEH IOCTYI K perucTpam Mmpoieccopa.

4.6 Bonpocul 0151 camonposepku

1. Yo takoe Typ06o nedarrep?

2. Jlnsa gero ucnosb3yetcs Typ6o nedarrep?

3. IoszBomsietr mu Typ6o gedarrep BbIUUCIATH BeIpaxkeHus si3bikoB Cu, [Tackamns
u Accembiep?

4. MoxXHO 1M HacTpauBaTh BbBIBOAMMYIO B TypOo ngebarrepe Ha dKpaH
uH(popmanuo?

5. Urto Takoe Touka octaHoBa?

6. B uewm 3akimouaeTcs mpouecc OTaaaK| MPOorpamMmbl?

7. UYto Takoe «0OHapyKEHUE OITUOKN?

8. Kak uiercst Mecto BO3HUKHOBEHHSI OLTUOKN?

9. Kak ompenensercs MpuYrHA BOSHUKHOBEHHSI OIITHOKHN?

10.Kak MOKHO UCTIPaBUTh OMIHUOKY?

11.Yt1o0 Takoe TpaccupoBKa MPOTpaMMbI?

12.Yt1o Takoe oOpaTHas TPacCUPOBKA MPOTPAMMBI?

13.YT0 Takoe momaroBoe BBIMOJIHEHHUE POTPaMMBbI?

14.Yt1o Takoe mpocMOTp MEPEMEHHBIX, TOUEK OCTAHOBA M COJEP>KMUMOTO CTEeKa?

15.Yero typ6o aebarrep He MOXKET ClIeTaTh?

16.13 gero cocrout riaBHoe MeHIO TypOo nebarrepa?

17.YT1o0 Takoe BbITagaroIee MEHIO?

18.YT0 MOKHO c/eNaTh C TOMOIIBIO BBIMAIAIOIIETO MEHIO?

19.Kakum 00pa3oM MOXKHO BbIOpATh MYHKT IJIaBHOTO MEHIO?

20.KakuMu KjIaBUIIaMH MOKHO OCYIIECTBUTBH IepemelnieHue mo meHo TypoOo
nebarrepa?

21.MoXHO JId MCHOJB30BATh YKa3aTeldb MBIMIM JJs pabdOThl C Pa3IM4YHBIMU

meHto Typ6o aebarrepa?
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22.Kak MOXKHO BBIMTH M3 MEHIO?

23.Kak MOXHO BEpHYThCSI B MCHIO TIPEIBIIYIIETO YPOBHS?

24.Kak yCTaHOBUTBH TOYKY OCTaHOBA B MporpaMme?

25.Kak MOHO BBITTOJTHUTH OJIHY HCXOJAHYIO CTPOKY HIJIM KOMaHy TIPOrPaMMbI?

26.Kak MOXXHO BBITIOJIHUTH OJHY HWCXOJHYIO CTPOKY WM WHCTPYKIIUIO,
IIPOITYCKast BBI3OBHI ITporieyp?

27.Kak MOXHO 3aIyCTUTh IPOTpaMMy Ha BBITIOJIHEHUE?

28.YTo0 mo3BOJISET clIeaTh JOKalIbHOe MEHIO OKkHa Breakpoints?

29.YT10 no3BosgeT caenarTh JoKaiabHoe MeHro okHa CPU?

30.13 xakux obaacrteit coctout okHo CPU?

31.Yto orobpakaeTcs B o6aactu koja okaa CPU?

32.Yto orobpaxkaercsi B obmactu JaHHBIX okHa CPU?

33.Yto orobOpaxkaercst B obnactu prmaros okna CPU?

34.Yto oToOpaxkaetcst B 00acTi peructpoB okna CPU?

35.Ut0 oToOpakaeTcs B obacTu creka okaa CPU?

36.YT0 1o3BOJISET caenaTh JIOKAJIbHOE MeHIo okHa File?

37.9T1o mo3BOJISET clienaTh JOKaJIbHOe MEHIO OKHa L0og?

38.Uto nmo3BousseT caenarh JokajabHoe MeHro okaa Module?

39.4Yto mo3BoJsieT caenarth JokanbHoe MeHto okuna Clipboard?

40.YT10 mo3BOJISIET CENIaTh JIOKaJIbHOE MeHI0 okHa Numeric Processor?

41.Yto mo3BosseT cAenaTh JIOKAJIbHOE MEHIO OKHa Variables?

42 .Yt10 1no3BOJISET CAELIATh JIOKAILHOE MeHI0 okHa Watches?

43.Kak Boriitu u3 TypOo nebarrepa?

44 Kak mojgy4yuTh MOJACKA3KY 0 JIEMEHTY OKHa?

45.Kak uHIUIMpyeTcs MECTO OCTaHOBa mporpaMmbl B TypOo nebarrepe?

46.Kak ucnoans3zoBath okHO Watches mis HaOro1eHns IepeMEHHbIX ?

47.Kak B TypOo mebarrepe mocMOTpeTh Ha JKpaHE PE3yJabTaT BHITIOJHEHHUS
OTJIAJKMUBAEMOM ITPOTPAMMBI?

48.Kak BepHYTHCS U3 OKHA MPOCMOTPA PE3YJIbTaTa BHIIOTHEHHS TPOTPaMMBbI?
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49.Kak y3HaTh KOJ BO3BpaTa, C KOTOPHIM 3aBEpIIMIACh OTJIAXKUBaeMas
nporpamma?

50. /15 yero MoKHO HCTONB30BaTh KoMaHAy Inspect B Typ6o nebarrepe?

51.Kak MOXHO U3MEHHTDH 3HaUCHHUE MEPEMEHHON B OTIIAXKUBACMOM TIporpamme?

52.Kakue wuMeEIOTCS ammapaTHble CpPEACTBAa OTIAJAKH B MHKPOIPOLECCOopax
cemeiicTBa x867

53.Yto takoe unteppeiic JTAG?

54.Kakue curHajisl HcnoJib3ytorcs B untepdeiica JTAG?

55.Kak BriIo4aercss Iernovka OTIKHUBAEMBIX YCTPOMCTB MO HHTEpdeiicy
JTAG?

56.Kak ucnons3yrorcs qByHanpaBieHHbIe UHBI B uHTEpdeiice JTAG?

57.Yto Ttakoe BS sueiika B untepdetice JTAG?

58. Kak onuceiBaroTcst yctpoiicTa ais uarepdeiica JTAG?

59.Yto Takoe TecToBslii mopt TAP?

60.Kakue KkoMaHIbI MOXKET BBITIOJIHATH KOHTpoJuiep TAP?
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