NabopatopHa po6oTa Ne 7

Tema: KepyBanHs X0/10M BUKOHAHHS MIPOrpaMH Ha aceMOepi.
MeTta: HaBunTHCS BUKOPUCTOBYBATH TUIIOBI KEPYIOUl CTPYKTYpH Yy TIporpaMax Ha

acembOnepi.

Kopomki meopemu4Hi eidomocmi
[Tporpamu pinKo SIBJISAIOTH COOOIO JiHIMHY MOCIIZOBHICTH KOMaHJA. BuTbHIiCTh mporpam,

HaIMCaHUX Ha PI3HUX MOBax MPOTrpaMyBaHHS, MICTATh TOYKH, B SKUX MPUMMAETHCS DPILICHHS

Ipo nepeady KepyBaHHS Ha 1HII YaCTUHU nporpaMu. Hanmpuknan, cTpykrypa

ifx>5theny =2elsey =3

peanizyeThes OI0K-CXeMOIo, TIPEACTaBICHOO Ha puc. 4.1.:

Puc. 4.1. biok-cxema
KEpYyIU0l CTPYKTYpH.

1. KomaHam nepegavi kepyBaHHA
€ IBa TUIIM KOMaH] Tepenadi KepyBaHHsS: O€3yMOBHI Ta YMOBHI. be3ymosHuil nepexio

3aBXKJIM BUKJIMKAE 3MiHY IMOCIIJOBHOCTI BUKOHAHHS KOMaH (aHAOTr goto). Ywmoenuil nepexio
BUKOHYETHCS Ha OCHOBI aHaJIi3y MEBHUX JaHUX a00 YMOB (30Kpema Mparopiiis).

a) besymoeni nepexoou

Komanga Oe3yMOBHOro Tmiepexojay IepepuBae JIiHIWHY MOCTIIOBHICTh KoMmaHA. B
TYWIBHUK KOMaH]l 3aBaHTAXXY€TbCS HOBAa ajpeca 1 MOYMHAE BUKOHYBATHUCH I1HINA JUISTHKA
nporpamu. Komanaa 6€3yMOBHOTO MIepexo1y Ma€ TaKUidi CHHTAKCHC:
JMP [Tun] omnepaHn ; oIepaHI — anpeca nepexony ado MiTka

Onepangom komanau JMP HaifuacTiiie BUCTymae MiTKa, Ha Ky MEpeNaeThCsl KEPYBaHHS.
[Iporiecop Mae Kilbka MalIMHHUX KOMaHJ O€3yMOBHOTO Imepexoay. BiApi3HSAIOTBCS BOHH

po3MipoM anpecu mepexony (oamH OaiT, aBa Oaiith abo doTwpwu Oaiiti). Ha erami TpaHcisimii



KOMITUISITOP 3aMIHIOE CHMBOJIIYHE iM'si HA KOHKPETHY ajjpecy nepexojy. BinmoBigHo 10 po3mMipy
anpecu mnepexonu OyBaroTh: KopoTkud (SHORT), 6mms3ekuit (NEAR), manexwmii (FAR). Tun
nepexoy 3aaaeTbest Moau(pikaTopoM [Ty ]. THUIT MITKM TOBUHEH BIAMOBIATH THITY ITEPEXOTY.

Kopomkuit nepexio (n1BoOaiiTHa KOMaH/1a) MOKe 3/1MCHIOBATH MEPEXOAH Ha BIJICTAHb BiJ
-127 no +127 OGaiitiB Bix aapecu moTodHoi komanau. OmepaHaoM € omHoOalTHA agpeca i3
3HAaKOM, fIKa JOJIA€ThCs 0 JiumibHHKA KomaHa. [Ipu mepexomax Hazaj meil Tum Moxke OyTu
OTi3HAHUI aBTOMATHUYHO, aJie IPU NIepexo/1ax BIepea HeoOX1AHO BKa3yBaTH TUI MEPEXOy SIBHO:
jmp short lab 1

bnusbkuii nepexio (TpubaliTHa KOMaHAa) 3MIUCHIOE TIEPEXOJIU B MEXKaX CETMEHTY, Ui
4Ooro BHKOPHUCTOBYETHCS JBOOAlTHA ajapeca. bIu3bki Mmepexoay BHKOPUCTOBYIOTHCS 32
YMOBUYAHHSAM. SIKIO THUI MITKA HE BIANOBITAE THUIy IMEPEXOAYy, TO BHUKOPHCTOBYETHCS
moaudikatop NEAR PTR.
jmp near ptr lab 2 ; abo JMP regl6/memlé6

Jlanekuinl nepexio (n'stubaiiTHa KOMaH/1a) TMPU3HAYEHUIN A7 MIXKCETMEHTHHUX MEPEXOIiB.
Omnepann 4oTupuOaWTHUA. MICTUTH azpecu CerMeHTy 1 3MilleHHs. SIKIIo MiTKa BcepeauHi
cerMeHTy He ommcaHa sk FAR, To BukopuctoByroth Moaugikarop FAR PTR.
jmp far ptr lab 3 ; abo JMP reg32/mem32

Monudikatopu aapec TOTPiOHI I TOro, MO0 TPAHCIATOP MNPABUIBLHO BU3HAYHB
HEOOXITHUN TUT MAIIMHHOI KOMaHIM JUIsl BIAMOBIAHOTO mepexony. MOoXIHBI 1 Taki BapiaHTH
komanau JMP.

jmp bx
Jmp near ptr [bx]

VY mepuioMy BHIAAKY PericTp MICTUTh agpecy Hepexoay, y APYroMy pPETiCTp MiCTHTh
aJipecy KOMIipKH TaM'siTi, B AKiil 3HAXOJUTHCS aJipeca Mepexoay.
Hnst toro, moO SBHO BHU3HAYHMTH THUII MITKH, Ha Ky OyAe 3AIHCHIOBATHCS TEpexis,

BUKOpUCTOBYI0Th TupektuBy LABEL. Hanpuknan:

lab 4 LABEL far

0) Ymoeni nepexoou

Komanaun yMoBHOI mepenaui KepyBaHHS NPUIMAIOTh PIIICHHS PO MEpexiJ Ha iHIIY
TUISTHKY TIPOTpaMU Ha OCHOBI aHaJIi3y TMEBHUX YMOB. SIKIIO yMOBa BUKOHYETHCS, TO KEPYyBaHHS
nepeaecTbesl Ha aapecy (MITKY), BU3HA4Y€HY OIEpaHIoM. SKII0O yMOBa HE BUKOHYETHCS, TO

KEpyBaHH: M€pe/laeThCsl Ha HACTYITHY KOMaHTY.

Jcc onepann ; omepanpm - aznpeca mnepexony abo MiTka
Jie cc TI03HAYa€e yMOBY IIEPEXONY.

YMoBHI niepexou fuie Kopotki (—128...+127), a mounHaroun 3 80386 B Mexkax CETMEHTY

KOJZy. YMOBaMH JIJIsl IPUHHATTS PIICHHS PO TIEPEeXil MOXKYTh OyTH:



®  CTaH IparnopuiB;

e [OpiBHAHHA onepaHaiB komaHoro CMP;

e craH perictpa CX.

Cman npanopyie Moxe OyTH 3MiHEHMH Oyab-SKOI apU(PMETHYHOIO ab0 JIOTIYHOIO
KOMAaH/[I010, fIKa BIUTMBA€E Ha iX cTaH. HacTynmHi KOMaHM aHai3yl0Th CTaH OKPEMHX MPAIOPIIB 1

3MIMCHIOIOTH MIEPEXi, SKIO Mparnopels BctaHoBiaeHu# (1) abo ckunyTtwii (0).

Tparopers CT’c(l)H npano;iuﬂ
ZF INZ JZ
OF JINO JO
SF JNS JS
CF INC JC
PF INP JP

Jnst Toro, o6 BCTAaHOBHUTH MPAIIOPIIl 9aCTO BUKOPUCTOBYIOTH koManay TEST.

Topisuannusa onepandis 3aiicHOeThcsl koManaoro CMP A, B. Lls koMaHga BUKOHY€ETHCS
aHanmorivHo komaHnai SUB, ane pe3yibraT BHKOHAHHS Hije He 30epiraerbcsi, a JMIIe
BCTaHOBITIOIOTHCS Tparnopili. KomaHaum yMOBHUX TEpEeXOJiB, SIKi BUKOPHUCTOBYIOTH MICIS ITi€T
KOMaHJIM, aHaJi3ylOTh CTaH JCSKHX TMPaIopIiB 1 BCTAHOBIIOIOTH CITIBBIIHOIICHHS MIXK

onepanaamu. € IBi TPyNH KOMaH/, IKi MPU3HAYEH1 A7 3HAKOBUX 1 0€33HAKOBUX OTEPAH/IB.

YmoBa nepexony | 3nakoBi onepanau | be33nakosi onepanau
A=B JE JE
A#B JNE INE
A<B JL /INGE JB/JNAE
A>B JG/JNLE JA /INBE
A<B JLE / ING JBE / JNA
A>B JGE /JNL JAE / INB

B yMOBHHX TO3HAa4YeHHSX KOMAaH]{ YMOBHHUX II€PEXOJiB JITEPH O3HAYAIOTh HACTYITHE:
E — equal (mopiBHtoe), L — less (menme), G — greater (0inbiie), B — below (Hmxkue), A — above
(Bume), N — not (ue). Hanpuknan, komanga JNLE o3nauae Jump if Not Less or Equal (nmepetity,
AKIIO HE «MeHIIIe a00 TOPIBHIOE», TOOTO OLIIBIIIE.

Cman pecicmpa C aHamizyeTbcs KoMaHn0l0 ymoBHoro mepexony JCXZ. Ils xomanma

3MIHCHIOE MEpexisl Ha MITKY, 3aJjaHy onepasaoM, ko perictp CX mictuts 0.

2. KomaHau kepyBaHHA LUKNaMum
[Tpomecop 80x86 Mae KiTbKa CIieiaTbHIX KOMaH]I U OpraHi3allii IUKIIiB.

Komanaa LOOP. Komanna nexpementye (3meninye Ha 1) perictp CX, nmepeBipsie BMICT
perictpa CX, axmo CX # 0, To mepemae kepyBaHHsS Ha MITKy. Skmo CX=0, To BUKOHYy€E

HactynHy komanay. Komanna LOOP He 3miHIOE MTpanopiris.

cx = cx — 1
if cx # 0, goto target



Komanga LOOPE/LOOPZ. Komanma i€ aHajOriyHO MOIEPEaHIiH, ajieé I0JaTKOBO IIEPEBIpsi€e CTaH
npanopus ZF. Skmo mnpanopeus BcraHoBieHuid (ZF=1), mukn mnpomoexkyerbes. Lo xomanny Haivacrime
BUKOPHCTOBYIOTH Miciisi koManqu CMP. Anroputm poO0TH KOMaHIY TaKH:

cx = cx - 1
if ZF = 1 and cx # 0, goto target

Komanga LOOPNE/LOOPNZ. Jlis xoMaHAW CXOXKa Ha IOTEPENHIO, aje IMKI IPOJOBKYETHCS, SKIIO
npanopeib ZF=0. Komanza 3py4Ha jjist NOUIyKY 3a/IaHOTO €JIEMEHTa B MACUBI. AJITOPUTM pOOOTH KOMaH/IU TaKHUiA:

cx = cx - 1
if ZF = 0 and cx #0, goto target

3. Peanizauif ctTaHAapTHUX KEPYHOUUX CTPYKTYP

Cuctema KOMaHI MpOIECOpiB 3 apxiTekryporo [A-32 He MICTUTHP yMOBHHUX JIOT1YHHX
CTPYKTYp, aHAJIOTIYHUX MOBaM BHCOKOTO piBHA. [IpoTe 3a MOmOMOTror KoMaH; MOPIBHSHHS Ta
YMOBHHUX TI€PEXOJIIB MOXXKHA peayli3yBaTH pPI3HOMAHITHI JIOTiYHI CTPyKTypH. I[IpakTuyaHO
CIOYATKy OOYMCIIOETHCS 3HAYCHHsSI YMOBHOTO BHpasy 3a gonomoror komanna CMP (SUB) a6o
AND (TEST), siki BCTaHOBIIOIOTH BiAMOBiAHI mpamopii. [ToTiM OIHI€ 3 KOMaHI YMOBHOTO
Nepexo/1y aHai3yeThCs CTaH MEBHUX MPAIOPIIIB | BAKOHYETHCS MEPEXi 32 BKa3aHOIO aIpecoro.

Hactynui npukiaam Moka3ymTh, IO THIIOBI CTPYKTYPH KEpyBaHHS JOCHTH TIPOCTO

pealizyloThbcs y mporpamax Ha acemosepi.

C-cTpykTypa AcembiepHa cTpyKTypa
: A cmp ax, 5
if(a=>5)b=2; ig thenb
else b = 3; mov bx, 3 ; 0ok else

Jjmp goon
thenb: mov bx, 2
goon:
mov ax, 0
mov cx, 10
for i=10;i>0;i--) | lpl: add ax, cx ; TiJO LUMKITY
loop 1lpl

sum = 0;

sum +=i;

. hile: ,
while (c > 0) { while: cmp cx, 0

/*body of loop*/

Jbe endw ; 1f <
; TiJI0 UMKITY

1 Jmp while
endw:
do: ; TiJ0 UMKITY
do { cmp cx, O
/*body of loop*/ Ja do

} while (c > 0);

lMopsi0ook eukoHaHHs1 po6bomu
3amano TekcroBuil psmok: "The quick brown Fox jumps over a lazy Dog". Po3poOutu

mporpamy Juisi 0OpoOKM psiiKa 3THO 3 3aBJaHHSIM BapiaHTy, BUKOPUCTOBYIOYH IPHU IIHOMY

TUTIOBI KEPYIOUi CTPYKTypH Ha acemOunepi. J{s mporo:



1. Po3pobuTu asiroputM po3B’si3aHHs 3aBAaHHS.
2. HanmcaTtu 1 BimjmaroguTu mporpamy. Y mporpami nepeadoadyuTv BUBEJCHHS Ha C€KpaH
3a/1aHOT0 TEKCTOBOTO PAMKA 1 KIHIIEBOTO PE3yJIbTaTy.
BapianTu 3aB1aHb
1. IlepeTBOpHUTH Yy PSIIKY BCi JIITEpH HA BEJHKI.
. [lepeTBOpuTH Yy pSAAKY BCI JTITEPH HA MaJIi.
. [lopaxyBaTu KiIbKICTb CIIB Y PSAKY.
. BunanuTu y psaky BCi mpoIrycKH MiX CJIOBaMHU.
. BuBecTr KOXHE CIIOBO pEUEHHSI OKPEMHUM PSIIIKOM.

. 3anucaty psioK y 3BOPOTHOMY MOPSIIKY.
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. 3anucaTy B pAJKy KOXHE CJIOBO 3 BEJIMKOI JITEPH.

8. BBecTu 3 Ki1aBiaTypH OHY JiTepy. BuBecTH Ha ekpaH MOPAIKOBHI HOMEpP MEpIIOi TaKol
JITEPH B PSIIKY.

9. Buectu Ha eKkpaH KUIBKICTB JITED a, € B PSJIKY.

10. BuBecTu Ha ekpaH KUTBKICTb JITEP 0, U B PSIKY.

11. [lopaxyBaTH KUTBKICTh CIiB Y PSIIKY, Ki MAlOTh 110 3 JIITEpPH.

12. [TopaxyBaTH KUTBKICTh CIIiB Y PSIIKY, SIKi MAIOTh T10 5 JTiTED.

13. TlopaxyBaTu KUIBKICTh CIIB y PANKY, HAIMCAHUX 3 BEIUKOI JIITEPH.

14. TTopaxyBaTu KUIBKICTb CIIB y PSAJIKY, HAMCAHUX 3 MaJIOT JIITEPH.

15. BBectu 3 kaBiaTypu OJHY JiTepy. BuBecTr Ha ekpaH KUTbKICTh TAKUX JITEP Y PAAKY.

KoHmpousnbHi numaHHsi

1. SIxi BU 3HA€TE 3aCO0M 3MIHU MOCTIIOBHOCTI BUKOHAHHS KOMaH/I Mporpamu’?

2. SIki BU 3HA€TE KOMAaHIU 0€3YMOBHOTO MEPEXOy?

3. YUum Biapi3HAIOTHCS OJIM3BKI 1 1ajieki mepexoan?

4. SIki KOMaH/I1 HAa3UBAIOTh KOMaH/IaMU YMOBHOTO MEPEX0Ty?

5. SIxi yMOBU MOXXyTh OyTH MpOaHaNi30BaHi B KOMaHAaX YMOBHOTO MEpPexXoy?

6. I1{o o3nauae MmEEMOHIKa KoMaHau JNO?

7. Ym BIuMBa€E Ha sIKich perictpu nporecopa komanna JCXZ? A komanna LOOP?

8. Uu BIuMBaroTh Ha sAKichk mpanopiii komanau JCXZ, INE, LOOPZ?



