NabopatopHa po6oTa Ne 8

Tema: MogaynbsHe nporpamyBanHs. [Tignporpamu.

Mera: HaBuntucst BAKOPUCTOBYBATH MiAMPOTpaMHu y TIporpaMax Ha aceMosepi.

Kopomki meopemu4Hi eidomocmi
[Tpu nmporpamyBaHHI JOCTaTHRO CEPIO3HOI 3a/1a4i, y Iporpami 3’ IBISIOTHCS TUISTHKU KOJY,

SK1 TIOBTOPIOIOThCS. [IpH IbOMY BTpayaeThcsi HAOYHICTH 1 KOMIIAKTHICTh Iporpamu. Acemouep
Mae 3aco0M uIs BHpIMIEHHS TpoOieMu TyOIFOBaHHS HUISHOK KOXy, 30KpeMa IiIIporpaMu
(mporienypu) Ta Makposzacobu. JloOpe HammcaHi 1 BIJUIaro/pKeH1 MIJISTHKH MPOTpaM MOXHA
BUKOPUCTOBYBAaTH OBTOPHO.

CyuacHi mporpamu po3poOJSIOTECS 32 CTPYKTYpHO-MOJYJIBHMM MPHUHIUIIOM: € OJHA
TOJOBHA TporpaMa 1 KuUTbKa MiANpOrpaMm, sIKi BHUKJIMKAIOTHCS 13 TOJIOBHOI MpOTpamMH 3a
HeoOXimHICTIO. OCHOBHOIO OJMHUIICIO CTPYKTYPOBAHOI MPOrpamMu € MOAYJb. TepMiHU MOJYJIb,
mignporpama, npoueaypa, QyHkIis ajas acemOiepa € CHHOHIMaMH.

Ilpoyedypa — e ocHOBHa (YHKIIOHAIbHA OJMHHUIIA JAeKoMIio3ullii 3amadi. [Ipomemypa
SBJISIE COOOTO TPYIy KOMaH]I JJIsl BUPIIICHHST KOHKPETHOI MMif3a1a4i i Mae 3aco0M [T O/1epKaHHS
KepyBaHHS 13 TOYKM BHUKJIWKY 3aJadi OUTBII BHCOKOTO PIBHS 1 MOBEPHEHHSI KEPYBaHHS B ITIO
TOUKy. I[Hakmie KaxXyud, NpoLeaypy MOXHAa BHM3HAYUTH SAK IEBHUM YHMHOM O(OpMIIEHY
MOCHIIOBHICTh KOMaHJ, SKa NMPH HEOOXiTHOCTI MOke OyTH BUKJIMKAaHa Yy Oyab-SKOMY Micli
nporpamu. Ilpu 1ipboMy Mae micie MUTaHHS 30€peKEeHHSI KOHTEKCTY (CTaHy) MPOrpaMH B TOYI

BHKIIUKY.

1. Mpoueaypu B acembnepi
Jns  odopMieHHs TOCHIZOBHOCTI KOMaHJ aceMOiepa Yy BUIJIIAI  OPOIETYpH

BUKOPHUCTOBYIOThCS /Bl tupekTuBr: PROC 1 ENDP. CuHTakcuc onucy nporeaypu TaKHid:

NAME PROC [moBa] [Tun] [USES perictpul] ; 3aroJIOBOK
c. ; poLenypu
; KOMAaHOM Ta OVPEeKTUBU ; Timo
;acembilepa ; HNpoLenypu
[name] ENDP ; KiHeup npouenypwu

B 3aronoBky npoueaypu 000B’S3KOBUM € JIMIIE 3aJaHHS IMEHI MPOLEAYypU Ta AUPEKTHBH
PROC. Tnmi nmapamerpu omuioHanbHi. [lapamerp [mMosa] BaXJnBa, SKIIO HepeadavyaeThes
B3a€MO/Iis aceMOJIepHOT MPOIIeTypH 3 TPOrpaMaMi, HAlTMCAHUMH Ha MOBaX BUCOKOTO piBHs. Leit
napamMeTp BH3HA4ae MOPSAIOK Mepeadi mapamMeTpiB y mpoueaypy 1 cnocid OuMIeHHs CTEKY BiJl
napaMmeTpiB Micis MOBEpHEHHA 13 mpouexaypu. Moxiusi 3HaueHHsa napamerpa FORTRAN, C,

SYSCALL, STDCALL, PASCAL Ta neski iHmi. 3aciayroBye Ha yBary nmapamerp [run]. Leit



aTpulyT Moxe npuiiMatu 3HaueHHsT NEAR a6o FAR 1 BignoBigHO yci mpoueaypu MOXyTh OyTh
JIBOX THUIIB: OJM3BKI 1 Janeki. Mk HUMHU € CyTT€Ba pi3HUI: OMU3bKa MpOIEeAypa MOXe OyTH
BUKIIMKaHA TUIBKH 13 CBOTO CErMEHTY (B CTEKy 30epiraeThCcsi JHIle 3HAYCHHS JIUMIbHHUKA
komana IP), a mameka mpomemypa Moke€ BUKIMKATUCH 13 OyHIb-SKOTO CErMEHTY (B CTEKy
30epiraeTscst BMICT perictpoBoi mapu CS:IP). 3a ymoBuannsam atpudyt TUII npuiimae 3HaueHHS
NEAR. JlupextuBa USES omnmcye mepenik pericTpiB, ki OyayTh 3MIHIOBATHCS IPOIIETYPOIO.
[Ipn upOMy KOMMUIATOp aBTOMAaTUYHO FeHEpy€e KOMaHIU 30€peKeHHs B CTEK 3aJJaHUX PEricTpiB
Ha TOYATKy MpOIEIypd 1 KOMaHIM BiJHOBJIEHHS 30€peKEHHX JIaHUX Y pEricTpy B KiHI
IpOIIETypH.
[Tponienypa Moxe po3MilIyBaTHCS B OyAb-sIKOMY MICII MMPOTpaMu, ajie Tak, 00 Ha Hel
KEepPYBaHHsI HEe MOTPAIUISIIO BUITAIKOBO. € Taki BapiaHTH PO3MIIIEHHS MPOIeypH y IPOrpami:
® Ha [OYaTKy Nporpamu (0 TOUYKH BXOAY B IpOrpamy);
e B KiHII Iporpam# (Iiciis KOMaH/IH, sKa TIOBEpTa€ KepyBaHHS OMNEpaIliiHili cucTeMi);
e BCEpEeIUHI IHIIOI MPOLEAYpH a00 OCHOBHOT MPOTpaMu (B IbOMY BHITAJKy CITiJT
nepeadavyuTH 00X1]] IPOIEYPH 32 IOITOMOTO0 KOMaH i 0e3yMOBHOTO Tiepexoay JMP);
® B iHIIOMY MOAYJI (TEKCTOBOMY, 00’ €KTHOMY a0o Oi0mioTerti).
B cuctemi koMaHa miporiecopa € JBI KOMaHIW JUIsl oprasizaiii poOoTH 3 TpoleaypaMu
CALL i RET.

e komanga CALL 3aiiicHIO€ BUKIIUK nipouieaypu (mianporpamu). CHHTaKCUC KOMaH/IU:

CALL [Twmn] NAME
[Toni6uo mo xomanau JMP xomanna CALL nepenae kepyBaHHS 3a aIpecoro i3

cuMBoTiuHUM iMeHeM NAME, aiie ipu iboMy B CTEKY 30epiraeThbcs ajpeca MOBepHEHHS
(ToOTO amgpeca KOMaHH, sKa € HacTyNnHOO micis komanau CALL). [Tapamerp [Tum]
Bu3Havae tumn nepexony: NEAR a6o FAR.

e Komanga RET 3untye aapecy moBepHEHHs 13 CTEKy 1 3aBaHTaxye ii B perictp IP (abo
CS:IP), mo noBepTae KepyBaHHS KOMaH/I, siIka € HACTYMHOO micyst komanaun CALL.

CuHTakKcuc KOMaHOu:

ret [umciuol]

Heo06oB’s13k0BHil mapameTp [umcsio] TO3HA4Ya€e KUIBKICTh OaWTIB 3 TMapameTpamu, sKi
BUAAJISIOTHCS 13 CTEKY MPH MTOBEPHEHHI 13 MPOLETyPH.

[Tpuknax opopMIICHHS YaCTUHH KOAY Y BUTIISAL MiAIPOTPaMHU.

JlictuHr 5.1.

.data
mesl db "Hello World!", 'sS' ; Tepue MNoBimoMIIeHHSA
mes2 db "Good bye!", 'S$' ; Ipyre MNoBimoMJieHHSA



.code

print proc ; Hpolenypa BMBEIeHHS pdalka
mov ah, 9
int 21h
ret

print endp

.begin
lea dx, mesl ; ampeca Iepmoro MHNOB1OoMJIEeHHS
call print
lea dx, mes2 ; ampeca Opyroro MNOB1OoOMJIEHHS

call print
.end

2. Cnocobu nepepayi napameTpis

[TigmporpamMu MOXXYyTh BHKOHYBaTH TI€BHI [ii 3 pI3HUMH TIOYAaTKOBHUMHU JIaHUMH
(mapamerpamu). JIj1st 11bOTO B MPOIIEAYPY MEPeIaloThCs apamMeTpu. € KiJIbKa crioco0iB mepenadi
napaMmeTpis:

® uepe3 pericTpu;

e uepe3 riao0anbHi 3MiHHI;

® yepes CTeK;

e B OJI0OIi TapaMeTpiB Yepe3 BKa3iBHHUK;

® Yy [OTOIII KOY.

Haii6ipm nomupeHnMu criocodaMu € repeaada mapaMeTpiB uepe3 pericTpH 1 4epes CTeK.

Ilepeoaua napamempie wuepez pecicmpu. Jlns mepenadi a0 IIECTH TapaMeTpiB
BUKOPUCTOBYIOTh PETICTPH 3arajbHOro NMpu3HaueHHs B TakoMy nopsaaky: AX, DX, SI, DI, BX,
CX. Cnig yHukaTH BHUKOpHUCTaHHS perictpa BP nmns mepenmaui mapamertpiB. Perictp SP
BUKOPUCTOBYBaTH 3a00poHeHO0! 1le Bka3iBHUK CTEKYy.

VY BumieHaBeeHOMY TpHKIaAl yepe3 perictp DX mepenaerscs aapeca MOBiJOMIICHHS, SKE
BHUBOJMTHCS HA €KpaH 3a JIOTIOMOTOI0 TPOrPaMHOTO MePEPUBAHHS.

Ilepeoaua napamempie uepe3 cmek. IlapameTpu, ki MOTPiOHO TIepenaTH B MPOLEIYPY,
3aHOCATBC B crek komangamu PUSH 3rimHO oOpaHOoi AOMOBIEHOCTI NMPO BUKIHMKH. Tak,
Harnpukiaz, nomosieHicTh PASCAL nepenbavae nepegady mapameTpiB y IpsSMoMy MOPSAKY, a
nomoBieHicTh C — y 3BopoTHOMY mopsnky (puc. 5.1, a). CrangapTHUIl MpoJOT MpoILexypu
30epirae 3Ha4yenHs pericrpa BP B crexky (PUSH BP), a monosxeHHs BepIIMHU CTEKY (QiKCY€EThCS B
perictpi BP komangoro MOV BP, SP (puc. 5.1, 6) Cran creky Iicias BHKOHAHHS IPOJIOTY
nporenypu Bimobpaxae puc. 5.1, B. Ha yac Bukonanus nporneaypu perictp BP Bukonye poib
THMYacoOBOTO BKa3iBHMKAa Ha OJOK mapaMmeTpiB y crTeky (ctekoBuii (peiim). octym g0

napaMmeTpiB Mpolenypu 31HCHIOEThCS Yepe3 BMicT perictpa BP: [BP+4], [BP+6], [BP+8] i T.x.



(puc. 5.1, 1). ¥ 32-po3psiaiHuX MporpaMax B CTEK 3aHOCSThCS 4-0alTHI yncia, TOMY IapaMeTpu

3HaXOAAThCs 3a anpecamu [BP+8], [BP+12], [BP+16]... BiamosigHo.

push b SP+6 b BP+6
push a
call subr SP+4 & BP+4
a) SP+2| retaddr
subxr: SP| saved BP BP
push bp
mov bp, sp local var1
6) B) --- r)

Puc. 5.1. [lepenaua napameTpiB yepe3 CTEK: a) BUKIMK MPOLEAYpH; 0) CTaHAAPTHUH MPOJIOT MPOLEAYPH;
B) CTaH CTEKYy IiCIsl BAKOHAHHS MPOJIOTY; T') pericTp BP sik BKa3iBHHUK Ha mapaMeTpu.

[Ticnsa 3aBepiieHHs] MpOIEAYpH 3HaYeHHs MOTpiOHO BimHOBUTH perictpa BP (POP BP) i
3BUIBHUTHU CTEK BiJ MepeqaHux npouenypi napamerpis. JJlomonenicts Pascal mepenbauae, 1o
napaMeTpu BUAANSAIOThCS y caMmiil mpouenypi komannoro RET N, ne N — kinpkicTe 0aifTiB,
3alHATUX MapaMeTpaMH, Skl MOTpiOHO BUAanuTu 31 creky. JomoBnenictb C mepenbauae, 1m0
CTEK 3BUIBHSETHCS BiJ MapameTpiB BUKIMKAIOYOIO MPOTPaMoOI0 BiApasy MIiCis MOBEPHEHHS 13
npoueaypu, Tooto HactynHoro micis CALL xomanporo. Haituactime ne komanga ADD SP,

2*N, ne N — kinbkicts mapamerpis'. Hanpukman;:

.code
print proc ; HIpolenypa BMBEIEHHS pAaIKa
push bp ; 30epiraemo BP
mov bp, sp ; dixkcyemMoO mouaToOK CTEKOBOIO KaIpy
mov dx, [bp+4] ; Hepumy napamMeTp
mov ah, 9
int 21h
pop bp ; BlpHOBJIOEMO BP
ret

print endp

.begin
lea ax, mesl ; ampeca IMepumoTo MNOB1IOMIIEHHS
push ax ; HapaMeTp B cTek (azmpeca mesl)
call print ; print (mesl)
add sp, 2 ; BUMHATM 1 napameTp (pop ax)
lea ax, mes2 ; ampeca IOpyTroro IOB1IOMJIEHHS
push ax ; HapameTp B CcTek (ampeca mes2)
call print ; print (mes2)
add sp, 2 ; BUMHATKM 1 IapaMeTp

.end

'V 32-po3psaasomy nporpamysanni ADD SP, 4*N.



3. 3oBHilWHi npoueaypu
[Tponienypu Ha3MBaIOTHCS 30BHINTHIMU, SIKIO X 00’ €KTHI MOYJII 3HAXOATHCS B OKPEMUX

daitnax (6i6miotexkax). [Ipu npboMy mepeBipeHi 1 BiAJIAro/pKEeHI MPOLEAypH He KOMITLUTIOIOTHCS
MOBTOPHO, a TUIBKHU MiAKIIOYAIOTHCS Ha eTari KoMrnoHnyBaHHA. KpiM nporo Habip npouenyp, ki
HaifyacTime BUKOPUCTOBYIOTHCS, MOXHA OPOPMHUTH y BHIIISAII 00’ ekTHOTO (paiimy (6ibmioTekn).
[TepeBaroro Takoro MigXOAy € Te€, IO HA €Taml KOMIIOHYBaHHS IMIIKIIOYAIOTHCS JIMIIE Ti
HpOLEYPH, KI BUKIUKAIOTHCS TOJIOBHOIO MPOrPaMolo.

st Toro, mo0 KOMIIOHYBAJIBHUK MIT 3HAWUTH 1 MIIKIIOYUTH HEOOXiIHI Mporeaypu, ix
noTPiOHO TMEeBHMM dYMHOM ommcatd. Daitnr i3 mpoueaypamu (HazBeMo Horo 0i07110TEKOI0)
MOBUHEH OTOJIOCHUTH IMEHa CBOIX MPOIEAYpP «BUIMMHMH» IJIsl IHIIUX MOAYJIB. Buaumicts
3abe3neuyerbes aupektuoro PUBLIC.
public namel, name?2

VY (daiini roI0BHOI IporpaMH 1ii iMeHa MOTPiOHO OrOJIOCUTH, SIK 30BHIILIHI, 1HAKILIE HA eTami
KOMITUIAIIT OJIEPKUMO TMOMMJIIKY, IMOB’S3aHY 13 BIJCYTHICTIO HEOOXITHMX MOJIYJIB y TEKCTI
nporpami. 30BHINIHI iMeHa oroouryoThest aupexTiBoo EXTRN?
extrn namel:type [, name2:typel

SAxmo NAME — iM’st iponienypu, To ii it moxe 0yt NEAR a6o FAR. SIkmo NAME —
M’ s 3MiHHOT, TO ii TUTIOM Moske Oyt BYTE, WORD, DWORD i T1.1.

[Tepmum kKoMOiTIOETHCS Paiin 3 610110TEUHUMU TIPOLEAYPAMHE ISl OTPUMAHHS 00’ €KTHOTO

moayis. Hanmpuknan:
tasm mylib.asm

[Ticnsg 1pbOro KOMITUTIOIOTH TOJIOBHMU (pailm mporpamMu 1 OIEpXKylOTh HOro 00’ €KTHHIM
Moyb. Hapemiti, KoMIoHy0Ts 00H1Ba 00’ €KTHUX MOJYJIi Y BUKOHYBaHMiA (aitn. Hampuxmaz:
tlink main.obj+mylib.obj a6o npocto tlink main+mylib

PosrnsHeMo npukiaz, y skoMy MoKa3aHO CETMEHT KOy TOJIOBHOI IporpamMu i 6101i0TeKy.

main.asm mylib.asm
extrn pr_ sym:near public pr sym, kb in
extrn kb in:near .code
.code pr_ sym proc
.begin mov ah, 2
mov dl, 'a' int 21h
call pr_ sym ret
mov dl, 'b' pr_ sym endp
call pr_ sym kb in proc
call kb _in mov ah, 1
.end int 21h
ret
kb _in endp
end

? 3epHiTh yBary Ha HanucanHs qupektusu EXTRN s TASM (ma Binminy Bix EXTERN mwis MASM).



IMopsi0ok eukoHaHHs1 po6bomu
1. Hammcatu mnporpamy 3 BHUKOPUCTaHHSM MIiANPOrpaMH (IUB. BapiaHTH 3aBJaHb).

[Tepenady mapameTpiB 3MIHCHATH YEPE3 PETICTPH MPOIIecopa.

2. 3MIHUTH IIporpamy Tak, 00 nepegada napamMeTpiB 37iMCHIOBaIach Yepe3 CTeK.

3", BusecTH miamporpamy B okpemuii (aiin. CKOMITUTIOBATH OKPEMO TOJOBHY MPOrpamy i
HiArporpamy, a MmoTiM CKOMIIOHYBaTH B €IMHUH 3aBaHTXXyBaJbHUNA MOYJIb.

BapianTu 3aB1anb

1. Ilporpama nepeTBOpIOE y 3a7jaHOMY PSJIKY BCi JliTepu Ha Benuki. [lignporpama npuiimae
KOJI JTITEpH 1 IOBEPTAE KOJI BEJIUKOT JIITEPH.

2. Ilporpama mepeTBOPIOE y 3alaHOMY PSAKY BCi JiTepu Ha Mmaui. [linmporpama mpuiimae
KOJI JIITEPH 1 TOBEPTAE KOJI MAJIOT JIITEPH.

3. Ilporpama paxye KUIBKICTH CIIiB y 3aJaHoMy psaiky. Iliamporpama npuiimMae HOMep
cuMBoJIa (TIO3UINI0) Y PSAAKY, TMOYMHAOYM 3 IIi€l MO3Wilii IIyKae KiHelb CJIOBa 1 MOBEPTae
MO3UII0 PO3JLIIOBaYa Micis KIHIIS CIO0BA.

4. Ilporpama paxye KiIbKICTh MPOITYCKIB MIX CJIOBaMH Yy 3agaHoMy psaky. Iligmporpama
npuiiMae TO3ULII0 B PSJIKY, TOYMHAIOUU 3 SKOI LIyKae HAaHOMKYMM MPOIMYCK MIXK CIOBaMH 1
MIOBEPTAE TMO3HULIII0 3HANIEHOTO MPOMYCKY.

5. Ilporpama Bupanse 13 3aJaHOro psaka nepiie cioBo. [linmporpama mrykae B psAAKY
MOYATOK JIPYTOTO CJIOBA 1 MOBEPTAE MO3UIIIIO MEPIIOT JIITEPU JPYroro CloBa.

6. [Iporpama Bugamsie i3 3aJaHOTO psAJKA OCTAaHHE CJIOBO. [liamporpama miykae B psIKY
MOYaTOK OCTAHHBOTO CJIOBA 1 MOBEPTAE MO3ULIII0 HOT0 MepIoi JiTepHu.

7. Ilporpama 3amucye KOXHE CIIOBO B 33JaHOMY PSAIKY 3 Benukoi jitepu. Ilinmporpama
npuiiMae TMOTOYHY MO3MIII0 y PSAAKY, 3HAXOAWUTh IOYATOK HACTYITHOTO CIIOBa 1 IMOBEpTA€e
MO3UIIII0 TIEPIIOT JTITEPH 3HANACHOTO CIIOBA.

8. IIporpama BUBOJUTH Ha €KpaH MO3HULIIO 337aHO]1 JiTepH y paaky. [lignporpama npuitmae
KOJI JTITepH 1 OYATKOBY IMO3UIIi0, ITyKa€e HAUOMMKUY JITEpy B PAAKY 1 HOBEPTAE 11 MO3UILIIO.

9. IlporpamMa BBOAWTH 3 KJIaBiaTypu OJHY JITEPY, MiJPaxOBY€ KUTbKICTh TaKHX JITEP B
panky 1 BuBomuTh ii Ha ekpad. [Ipu BBemenni mudpu 0 mporpama 3aBepirye pooOOTy.
[Tignporpama npuitMae KOJI JTITEPH 1 MiIpaxoBy€e KUTbKICTh JITEP 13 3a1aHUM KOJOM B PSIIIKY.

10. Ilporpama mpuiiMae 3 KJIaBiaTypH JOBXHHY clioBa (oxHa mudpa, 1...9) i migpaxoBye y
PAIKY KUTBKICTB CITIB 13 3a1aHOI0 JOBXKWHOKO. [limmporpamMa mpuiiMae MO3UINI0 TIOYaTKy CIIOBa,
BU3HAYAE 1 MOBEPTAE JOBKHHY CJIOBA.

11. Ilporpama migpaxoBye y 3aJJaHOMY PSAIKY KUIBKICTh CIIiB, HAMMCAHUX 3 BEJUKOI JTITEPH.
[lignporpama mnpuiiMae MOTOYHY MO3MIII0, IIyKAaE B PAAKY MOYATOK HACTYIHOTO CIIOBa,

HAIMCAHOTO 3 BEJIMKOI JIITEPH, TTOBEPTAE MO3UIIIO BETUKOI JITEPH.



12. Ilporpama 3HaxOOUTh JOBXKHUHY TIIOTEHY3U MPSIMOKYTHOIO TPUKYTHHKA 32 3alaHUMU

karetamu. [liamporpama npuiimMae 11ijie 9Yucito, OOUHMCIIIOE 1 TOBEPTAE HOTO KOPiHb (I1JIe YUCIIO).

KoHnmpousnbHi numaHHsi
1. SIx omucyeThes y mporpami Ha acembIepi npouenypa’?

2. SIk BUKITMKAETHCS MiANIporpama Ha acemoinepi?

3. SIx 3a1HCHIOETHCS TIOBEPHEHHS 3 IMiIIPOTPaMH 1 Ky iu?

4. SIxi BU 3HaeTe criocoOu po3TaIlyBaHHS MiAIPOrpaMH y rporpami’?

5. SIkuM YMHOM MOYKHa MepeaT! y mpolexypy napameTpu?

6. SIki pericTpu mporecopa Mo)KHa BUKOPUCTOBYBATH JUIs Tiepeadi mapaMeTpiB, a sKi He
MoxHa? Yomy?

7. SlkuM YMHOM 3IHCHIOETHCS TIepenaya mapameTpiB uepes crek? 1o Take cTekiB dpeitm?

8. I1lo Take TOMOBJIEHOCTI PO BUKINKHU? SIKi BOHU OyBalOTH?

9. SIx y3roanTH BUKJIMKHU HIiAMPOrpam 3 iHIIMX MPOTrPaMHUX MOIYJIIiB?

10. Sk o0’egHaTh Kibka 00 €KTHHX MOJYJIIB TPOTPaMU B OIMH 3aBAaHTAXYBaJbHHUN

MOy JIb?



