NabopatopHa po6oTa Ne 7

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

acemoOnepi.

Kopomki meopemuyHi eidomocmi
[Tporpamu pinKo SIBISAIOTH COOOIO JiHIMHY IMOCIIZOBHICTH KOMaHJA. BuTbHIiCTh mporpam,

HaIMCaHUX Ha PI3HUX MOBaxX MPOTrpaMyBaHHS, MICTATh TOYKH, B SIKUX MPHUIAMAETbCs PIIIEHHS

Ipo nepegady KepyBaHHS Ha 1HII1 yacTUHU nporpamu. Hanmpuknaa, ctpykrypa

ifx>5theny =2elsey =3

peanizyeThest OI0K-CXeMOI0, TIPEACTaBICHOO Ha puc. 4.1.:

Puc. 4.1. briok-cxema
KEPYIUOI CTPYKTYPH.

1. KomaHau nepepnadi KepyBaHHs
€ Ba THIIM KOMaHJ] Tiepenadi KepyBaHHsS: O€3yMOBHI Ta YMOBHI. be3ymosnuil nepexio

3aBX/IM BHKJIMKA€ 3MiHY ITOCIIIOBHOCTI BUKOHAHHS KOMaHJ (aHajor goto). Ymosenuii nepexio
BUKOHY€ETHCS HAa OCHOBI aHAIIi3y MEBHUX JJaHUX a00 yMOB (30KpemMa Mpamnopiris).

a) bezymoeni nepexoou

Komanmga Oe3yMOBHOrO Tepexoay TepepuBae JiHIHHY MOCIIJOBHICTH KOoMaHI. B
TIYWIBPHUK KOMaH]l 3aBaHTaXY€TbCS HOBAa ajpeca 1 MOYMHAE BUKOHYBATHCHh I1HINA JIISTHKA
nporpamu. Komanna 6e3yMOBHOTO MepeXoly Ma€e TaKUil CHHTAKCHC:
JMP [Tun] omnepaHn ; omepaHn — ampeca nepexony ado MiTka

Onepangom komanau JMP HaifuacTilie BUCTymae MiTKa, Ha Ky MEpPeNacThCsl KEPYBaHHS.
[Iporiecop Mae Kilbka MalIMHHUX KOMaHJA O€3yMOBHOTO Tmepexoay. Biapi3HSIOTBCS BOHH

po3MmipoM anpecu mepexony (oauH OalT, aBa Oaiitm abo doTwpwu Oaiiti). Ha erami TpaHcismii



KOMITUISITOP 3aMIHIOE CHMBOJIIYHE iM'si HA KOHKPETHY ajjpecy mepexoy. BinmoBigHo 10 po3Mipy
anpecu mnepexonu OyBaroTh: KopoTkuii (SHORT), 6mms3ekuit (NEAR), manexumii (FAR). Tum
nepexoy 3aaaeTbecst MoaU(piKaTopoM [Ty ]. THUIT MITKM TOBUHEH BIAMOBIATH THITY ITEPEXOTY.

Kopomkuit nepexio (n1BoOaiiTHa KOMaH/a) MOKE 3/1MCHIOBATH MEPEXOAH Ha BIICTAHb BiJ
-127 no +127 OGaiitiB Bix aapecu moTodHOoi komaHau. OmepanHaoM € omHoOalTHA agpeca i3
3HAaKOM, fIKa JOJIA€ThCs 10 JiumibHHKa KomaHn. [Ipu mepexomax Hazaj meil Tum Moxke OyTu
OTi3HAHUI aBTOMATHYHO, aJie IIPU NIepexo1ax Brepea HeoOX1AHO BKa3yBaTH TUI MEPEXOy SBHO:
jmp short lab 1

bnu3bkuii nepexio (TpubaiiTHa KOMaH/Aa) 3IIACHIOE TIEPEXOIU B MEXaxX CETMEHTY, AJis
4Oro BHUKOPHUCTOBYEThCS JBOOAlTHA ajapeca. bIu3bki mepexoaw BHUKOPUCTOBYIOTHCS 32
YMOBUYAHHSAM. SIKIO THUI MITKM HE BIINOBITAE THUIy IEPEXOAY, TO BHUKOPHCTOBYETHCS
moaudikatop NEAR PTR.
jmp near ptr lab 2 ; abo JMP regl6/memlé6

Jlanekunl nepexio (n'stubaiiTHa KOMaH/a) TMPU3HAYEHUIN AT MIXKCETMEHTHHX TMEPEXOIiB.
Omnepann 4oTupuOaWTHHM. MICTUTH aJpecH CerMeHTy 1 3MilIeHHs. SIKIo MiTKa BcepeauHi
cermeHTy He ommcaHa sk FAR, To BukopuctoByroth Moaugikarop FAR PTR.
jmp far ptr lab 3 ; abo JMP reg32/mem32

Mopaudikatopu ampec MOTpIOHI Uil TOTO, MO0 TPAHCISATOP MPABWIBHO BU3HAYWB
HEOOXITHUW TUI MAIIMHHOI KOMaHIM JUIsl BIAMOBIAHOTO mepexomy. MoXIHBI 1 Taki BapiaHTH
komanau JMP.

jmp bx
Jmp near ptr [bx]

VY mepuioMy BHIAAKY PericTp MICTUTh agpecy Hepexoay, y APYroMy pPETiCTp MiCTHTh
aJipecy KOMIpKH TTaM'siTi, B AKiil 3HAXOJUTHCS aipeca Mepexoay.
Hnst toro, moO SBHO BHU3HAYMTH THUII MITKH, Ha Ky OyjAe 3A1HMCHIOBATHCS TeEpexif,

BUKOpUCTOBYI0Th nupektuBy LABEL. Hanpuknan:

lab 4 LABEL far

0) Ymoeni nepexoou

Komanan yMoBHOI mepenaui KepyBaHHS NPUIMAIOTh PIIICHHS PO MEpexiJ Ha iHIIY
TUITHKY TIPOTpaM¥U Ha OCHOBI aHaJIi3y TMEBHUX YMOB. SIKIIO yMOBa BUKOHYETHCS, TO KEpPyBaHHS
nepeaaecTbcsl Ha aapecy (MITKy), BU3HA4Y€HY OIEpaHIoM. SKI0 yMOBa HE BHKOHYETHCS, TO

KEpyBaHH:I N€peIaeThCsl HAa HACTYITHY KOMAHY.

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 CErMEHTY

KOJy. YMOBaMH JiJIsl IPUHHATTS PIICHHS PO TIEPEXil MOXKYTh Oy TH:



®  CTaH IparnopiiB;

e [OpiBHAHHA onepaHaiB komaHoro CMP;

e crad perictpa CX.

Cman npanopyie Moxe OyTH 3MiHEHMH Oyab-SKOHO apU(PMETHYHOIO ab0 JIOTIYHOIO
KOMAaH/I010, SIKa BIUTUBA€E Ha iX cTaH. HacTynmHi KOMaHI1 aHaNi3yI0Th CTaH OKPEMHX MPAIOPIIB 1

3MIHCHIOIOTH MEePEXil, KO Mparmopenb BcranorineHui (1) abo ckunytuii (0).

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

Jnst Toro, 106 BCTAaHOBHUTH MPAIOPIIl 9aCTO BUKOPUCTOBYIOTH kKomany TEST.

Topiguannusa onepandis 3aiicHoeThest koMangoro CMP A, B. Lls koMaHga BUKOHY€ETHCS
aHanmoriuHo komaHnai SUB, ane pe3ynbTaT BHKOHAHHS Hije He 30epiraerbcsi, a JUIIe
BCTaHOBITIOIOTHCS TIparnopii. KomMaHaum yMOBHUX TEpEeXOJliB, SIKi BUKOPHUCTOBYIOTH MICIS ITi€T
KOMaHJIM, aHaJi3ylOTh CTaH JCSKUX TMPAIopIiB 1 BCTAHOBIIOIOTH CITIBBIIHOIICHHS MIXK

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

YmoBa nepexony | 3nakoBi onepanau | be33sHakosi 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 yMOBHHMX TO3HAa4YeHHSX KOMAaH] yMOBHHUX II€PEXOJiB JITEPH O3HAYAIOTh HACTYITHE:
E — equal (mopiBHtoe), L — less (meHnmie), G — greater (0inbiue), B — below (Hmxkue), A — above
(Bume), N — not (ue). Hanpuknan, komanna JNLE o3nauae Jump if Not Less or Equal (nmepetity,
AKIIO HE «MeHIIIe a00 TOPIBHIOE», TOOTO OLIIbIIIE.

Cman pecicmpa C ananizyeTbcs KoMaHI0l0 ymoBHoro mepexony JCXZ. Ils xomanma

3MIHCHIOE MEpexi Ha MITKY, 3aJjaHy ornepasaoM, akimo perictp CX mictuts 0.

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

Komanna LOOP. Komanna nexpementye (3meninye Ha 1) perictp CX, mepeBipsie BMICT
perictpa CX, axmo CX # 0, To mepemae kepyBaHHS Ha MITKy. Skmo CX=0, To BUKOHYyE

HactynHy komanay. Komanga LOOP He 3miHIOE mpanopiris.

cx = cx — 1
if cx # 0, goto target



Komanaa LOOPE/LOOPZ. Komanma i€ aHAJIOTIYHO TIOMEPE/IHIA, ajieé JI0JaTKOBO
nepeBipsie ctan npanopis ZF. Skmo npanopens BecranoBieHud (ZF=1), UKI IpogoBXKY€ThCA.
[ro koMaHay HaifyacTillie BUKOPUCTOBYIOTH Ticist koManaun CMP. AnroputM poOoTH KOMaHIu

TaKWii:

cx = cx - 1

if ZF = 1 and cx # 0, goto target
Komanaa LOOPNE/LOOPNZ. [lis koMaHOM CXOXXa Ha TOINEPENHI0, ane UK
MPOJIOBXKYEThCS, KO npanopenb ZF=0. Komanna 3pyyHa /st OMIyKy 3aJaHOTO €JIEMEHTa B

MacuBi. AIITOPUTM POOOTH KOMaHIN TaKUM:

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

3. Peanizauif ctaHAapTHUX KEPYHOUYMX CTPYKTYP

Cucrema KoMaHJ MpOIECOpiB 3 apxiTekTyporo [A-32 He MICTUTh YMOBHHUX JIOTTUHUX
CTPYKTYp, aHAJIOTIYHUX MOBaM BHCOKOTO piBHsA. [IpoTe 3a momoMororw KoMaH[ MOPIBHSHHS Ta
YMOBHUX TIEPEXOJiB MOXKHA peayli3yBaTH pI3HOMAaHITHI JIOTiYHI CTpPYKTypu. IlpakTudHO
CIIOYATKy OOYHCIIIOETHCSI 3HAUEHHS YMOBHOTO BHpasy 3a aonomorot komana CMP (SUB) a6o
AND (TEST), siki BCTaHOBMTIOIOTH BiAMOBiAHI mpamopii. [IoTiM onHI€I0 3 KOMaHI YMOBHOTO
nepexo/1y aHai3y€eThCs CTaH MEBHUX MPAIOPIIiB 1 BUKOHYETHCS MEPEXij 32 BKa3aHOIO aIpecoro.

HacTymHi TnpuKIIagy IMOKa3yloTh, IO THUIOBI CTPYKTYpH KEpPYBaHHS IOCUTH IPOCTO

peanizyloThCs y mporpaMax Ha acemoiepi.

C-cTpyKTypa AcemOnepHa CTpyKTypa
. A cmp ax, 5
if (a>5)b=2; 59 thenb
else b = 3; mov bx, 3 ; 0Oiyiok else
jmp goon
thenb: mov bx, 2

goon:

mov ax, O

mov cx, 10

for i=10;i>0;i--) | 1pl: add ax, cx ; TiJjo UMKITY
loop 1pl

sum = 0;

sum += i;

. hile:
while (¢ > 0) { while | cmp cx, O |
Jjbe endw ; 1f <

/*body of loop*/ ; T1JI0 LMKITY
3} Jmp while
endw:
do: ; T1JI0 LUMKJITY
do { cmp cx, O
/*body of loop*/ Ja do

} while (c = 0);




IMopsi0ok eukoHaHHs1 po6bomu
3amano TekcroBui psmok: "The quick brown Fox jumps over a lazy Dog". Po3pobutu

mporpamy Juisi 0OpoOKM psiika 3TiIHO 3 3aBJaHHSIM BapiaHTy, BUKOPUCTOBYIOYH IPHU IIHOMY
TUTIOB1 KEPYIOUi CTPYKTypH Ha acemOunepi. [l mporo:
1. Po3poOuTH anropuT™ po3B’si3aHHS 3aBIAHHS.
2. HamucaTtu 1 BiaylaroguTH mporpamy. Y mporpami nepeadadyuTH BUBEACHHS Ha €KpaH
3aJIaHOT'0 TEKCTOBOTO PSKA 1 KIHIIEBOTO PE3YJIbTaTYy.
Bapiantu 3aB1anp
. [lepeTBOpUTH y PsIAKY BC1 JIITEPU HA BEJIHKI.
. [lepeTBopuTH y psAJIKY BC1 JIITEPU HA MaJi.
. [TopaxyBatu KiIbKICTh CIIIB Y PSAAKY.
. Buganutu y psaky BCi IpoIycKH MiX CJIOBaMHU.
. BuBecTH KOXHE CIIOBO PEUCHHSI OKPEMUM PSIIKOM.
. 3arucaty psIoK y 3BOPOTHOMY TIOPSIIKY.

. 3anucaty B pSIKY KOXKHE CJIOBO 3 BEJTHKO] JIITEPH.

0 N9 N AW =

. BBecTu 3 knaBiaTypu onHy Jitepy. BuBecTu Ha ekpaH HOPSAKOBHI HOMEp MEPIIOi TaKol
JITEPH B PSIIKY.

9. Buectu Ha ekpaH KUIBKICTB JITED a, b, €, 0, § B psAAKYy.

10. [TopaxyBaTH KUTBKICTh CIIiB Y PSIIIKY, Ki MAIOTh 110 3 JIITEpPH.

11. TTopaxyBaTu KUIBKICTh CIIB y PAIKY, K1 MAtOTh IO 5 JiTED.

12. TlopaxyBaTH KiTbKICTh CIIIB y PAIKY, HAMMCAHUX 3 BEIUKOI JITEPH.

KoHmposnbHi numaHHsi

. SIki BM 3HaeTe 3ac00M 3MIHM MOCIIAOBHOCTI BUKOHAHHS KOMaH/ Iporpamu?
. SIki BU 3Ha€TE KOMaHIU 0€3YMOBHOTO IEPEXOy?
. UuMm BIIpI3HAIOTHCS ONM3bKI 1 gasieki mepexoau?

. SIki KOMaHI Ha3UBAOTh KOMaHAaMHU YMOBHOI'O nepexoz(y?

. [Ilo o3nauae MEEMOHIKa KoMaHau JNO?

1

2

3

4

5. SIxi yMOBU MOXXyTh OyTH MpOaHaNi30BaHi B KOMaHAaX YMOBHOT'O MEpexoy?

6

7. Ym BIuMBa€ Ha sIKich pericTpu nporecopa komanna JCXZ? A komanga LOOP?
8

. Uu BIIMBaroTh Ha sikich mpanopui komanau JCXZ, INE, LOOPZ?



