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MExIY A3bKOM ACCEMBJEPA ¥ MAWHHHHM H3bKOM ECTb TOJAbKO OLHO
PA3JWYHE: H3bBK AGCEMBJEPA HA OUMH YPOBEHD BBIWE, YEM MAULWHHbIM
A8biK, EI'O JEFYE UYHMTATb YEGOBEKY, YEM MAWHHHOIM H3bK, HO C
IAPYI'OM CTOPOHbK, 3BM HE MOXET YMTATb A3biK ACCEMBIIEPA,

CH HE nBJAETCH AULAUTAUMEW MAUWWHHOI'O H3olKA, MMOLOBHO "BEUCH-
K¥", LJH KaAxJIlOW KOMAHIb H3bKA ACCEMBJIEPA HMEETCH MIAEHTHUYHAH
(HO  ¢YHK UKh) KOMAHJA MALIHHHOIO H3bKA W HAOBOPOT,HHbIMH CJIO-
BAMH MERLY HUMKH HMEETCH B3AMWMHO OLHOSHAYHOE COOTBETCTBHE,
[109TOMY MO¥HO CKA3ATH, YTO H3blK ACCEMBJEPA SKBHBAJEHTEH MA-
WAHHOMY H3biKY,

A3blK ACCEMBJEPA MOXET bblTb UPEOBPASOBAH HEINOCPELCTBEHHO B
MAWHHHY ¥ TIPOI'PAMMY C 1lIOMOWbK NPOI'PAMMbDl WJIHK BAMH CAMHMH, TA-
KAH [POI'PAMMA HASBIBAETCA "ACCEMBJEPOM", Bb MOXETE PACCMATPU—
BATb EE hAK UPOI'PAMMY, BollIOJMHAWLYN NOBOJIDHO YTOMUTEJDHYHR 3A-
JAYY  TPaHCIHAILMK BAwkn HAIMCAHHOM HA HSLKE ACCEMBIEPA TNPOI-
PAWM B HOCHELOBATENEHOCTD KOMAHL MAWAHHOIO AYBKA, [OHHTHOIX
"CHERTPYM"™ n  Mb CYATAEM, UYTO "ACCEMBJEP"™ IUIH "ZX CUEKTPYM"
YXKE HMEETCH,

TEM HE MEHEE,TAKHME ACCEMBJEPH OBHYHO TPEBYWT 6K I[AMATH #
AMEKT  OI'PAHAYEHHOE IIPHMEHEHHE HA 9BM C OB"EMOM IIAMATH 16K,
AUCHJIEA  “CUHEKTPYM" OTHHUMAET 7K [AMATH, H IIOCNE 3AIPY3KH AC-
CEMBAEPA ¥ BAC MOXET OCTATbLCH BCEIO 4K IAMHATH LJAH [POT'PAMMB
HA A3,ACCEMBJIEPA,

AJIBTEPHATHBHbBMK CIIOCOB PABOTH - BMECTO NPHMEHEHHA NPOIPAMMbI
ACCEMBJIEPA CAMOMY TPAHCJIWPOBATbH MHEMOHMKY A3blKA ACCEMBIIEPA-
MAWWHHHBIN A 3blK BPYYHYK,[IPMEHAA I[IPUBELAEHHLE B 9TOK KHUI'E TAB-
Jnusl,

970  TPYJHO,HEYLOBHO,HO 9TO IIPEKPACHAH IIPAKTHKA W IAET
BAMI'NIYBOKOE [HOHAMAHHE TOIO,KAK PABOTAET Ull “CIEKTPYM",

B ZX SPECTRUM INPUHHTA 16—-PHYHAA CHUCTEMA CYHUCNEHUHA MO ClE=-
LY vUUM IIPHYUHAM

1, K8 9T0A ¢OPMbi YHCJIA JEPKO [EPEBECTH B ABOWYHBIM SOPMAT,
KOTOFbin TOBOPHT HAM, YTO O3HAYAET KAXKUbH BUT (HIK NDAJEU),

2, OH UAET HAM BO3MOXHOCTb JEIKO OUPEUEJNWTbL, BYLET JH YHC-
JO BUOCBbMHUPA3PHANHOE WHJIM WECTHALUATHPASPHUHOE,.

3, Oh JIAET CTAHLAPTHOE IIPELACTABJEHHE BCEX YUCEJN B BHUE
NOCHEMNOBATEABHOCTH LBYXPA3PHUHBIX YHCEI,

4, 9TC ObKEIPHHATA#H CHCTEMA OBOSHAMEHHM H 3HAKCMCTRBO ¢
BECTHAAUATEPHYHON CHCTEMOR 11O3BOJHT BAM C BOJIBNEXH JEPKOCTbR
YATATEL UPYTHE KHUPKW K PYKOBOLCTEBA,

5, UHUCKOJbKY Ul CKOHCTPYAPORBAH WJA OBPABOTKH HHO®OPMALMHH,
HPEACTABJEHHOM JUBOMYHLIMK  YHCJIAMM,KOTOPHE JIDLAM JLIA YTEHUA
HEY JOBlibl, TPEBYETCA BOJEE YLOBOYHTAEMOE IPELCTABJEHHE,

MECTHALLATEPHYHAA CHCTEMA, KAK OTMEYAJOCbH BHUE, IIO3BOJHET
IIPENCTABIHTD YKUCAA OT @ LO 15 C TNOMOWbK BCEI'O 4 BHTOB, JINBAA
8=PASPALRAY HYEHKA UAMATH WIW B8-PA3PAULHBIA PEIMMCTP MOXET
IIOYTOMY BbETh ONHCAHA KAK UBA HABOPA.II0O 4 BHTA,

HAC MHTEPECY KT 8=PA3PHJIHbE HYEWKH [AMATH H 8-PA3PALHLE PE-
'HCTPH HIOTOMY, YTO TAKOBA CTPYKTYPA "<X CUEKTPYM", BCE fIYEW~
KH IIAMATH WM BCE OLMHAPHHIE PEPHCTPbH HWMENT 110 8 PA3PANOB,

CHELY KlAH NPOI'PAMMA HA ASLIKE "BEWCHK" 1IO3BOJHT BAM BBECTH
B BalW “CUHEKTPYM" HECATHYHOE 4HnCJiO H NPEOBPA3OBATbL EI'0 B
WECTHALUWATEPAYHOE 3HAMEHHE,

1 ® REM DECIMAL TO HEXADECIMAL CONVERSION

@ PKINT "PLEASE INPUT DECIMAL VALUE"
INPUT N ¢ PRINT N
LET Sx ="%w: LET N2 = INT(N/16)
LET N1 = INT(N =NZ2x16) .
LET SX — CHHRX ((N1<=9)%(N1+48)+(N1>9)*(55+N1))+Sx
¢ [F N2 = © THEN PRINT : PHINT "HEXADECIMAL - 8" ! SX
t"H": FOR I = 1 TO 2v¥3 NEXT 1: HUN

7 ¥ LET N = N2 : GO TO 140

1 - HPEOBPA3OBAHUE AECATHYHbX B WECTHALUUATEPHYHHE: 2
~  BBEIMTE MOXAJYHACTA, UECATHYHOE 3HAYEHHE; S = 3HAK 3AMEHEH
HA 3HAK = =
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LY DA E YN(CJIA n U HHUMUUbN lIPUI'FAMMDL HA HoDpce "bDbnunn nrv-—
BEPbTE CBOW OTBET,
1, 16484 AJPEC HAYAJNA IHCIUEWHOPO ®ARJAA "CNEKTPYM":
2, 22528 ALPEC HAYAJIA ®AWUNA ATPMBYTOB "CMEKTPYM":
3, 16360 AIPEC HAUYAJIA HABOPA JIUTEP “CHEKTPYM":
4, 15616 AUPEC HAYANA JIHTEP B KONE ASCII "CHNEKTPYM",
KAK IILPEINCTABIJIHETCH HHOOPNMNALHH

R UPEICTABIEHHH HHOOPMALMY UYEJOBEKOM W B3BM WMEETCR C¥-
WECTBEHHAR PA3KAUA,Y YEJOBEKA HH®OPMAUMA B OCHOBHOM COCTOMT
U3 UUCEJ W JIKTEP (AJGABUTHO-LHSPOBAR MHOOPMALMA),TOLLA KAK
BCA HHOOPMALUMAA B OBM XPAHWUTCA B BHLE TPYNN BHTUB,

BHT O3HAYAET LBOMUYHBIA PA3PAN (BINAKI DIG JT, "@" WiH "1");
B MAKPONOLUECCOPE ZBOA UTH BHTb CPPYIIIMPOBAKM 110 &, IPYOLA B
M3 BOCbMH BWTOB HASBBAETCH "BAHTOM",

TAKOW GUOGOB IPELCTABNEHHA HHOOPHALMA C [10MOWbk AROHYHbIX
PA3PHIOB HABHBAETCH "UBOMYHWN $OPMATOM", TAKOBA CTPJ/KIYPA
A3bKA, HA KOTOPOM PA3IFOBAPWBAET Z80 M BONBUWMHCTBO Il MHKPO-
9B M |

B OCHOBHOM #MEETCA IABA THIA HHOOPWMALWE, NPENACTABAAEMOM
BHYTPH "CIIEKTPYM", IIEPBbH — OTO MPOI'PAMMA, BTOPUH - NAHHAE,
HALL KOTOPbMM TIPOFPAMMA BYAET UEHCTBOBATH H KOTOPHE MOI'YT
BKIKYATD YKCJHA #ANH AJIGABHTHO-LMOPOBOM TEKCT, Mbl TAK # BYIEM
HWKE PACCMATPURATH 9TH TPU NPENCTABJEHHA: NPOIPAMMA, YHMCHA,
ANGABHTHO-UNSPIBIA TEKCT, . .

MPENCTABAEHHE [POTPAMMH -1l P O T P A M M A — [OCNELOBA-
TEABHOCTb KOMAHL LIl BHMNOJIHHTh KOHKPETHOE 3AULAHWE, KOTOPOE
MOKHO PA3BUTb HA HEKOTOPOE YHCAO "MOAPA3LAEJIEHHH",

R Z84 PRBCE KOMAHIbB WMEKWT BHYTPEHHEE NPENCTABIEHYE B BHIE
OLHOTO H/y¥ HECKOJbKMX BAWTOB, KOMAHJM, [PEIACTABAEAYSE OLHAM
BAATOM, HASHBAKTCH "“"HKOPOTKHUMH KOMAHIAMHU", BOJEF LJIHHHLIE KO-
MAHLol NPELCTABIANTCH ABYMA HIM HECKONbKHMH BAWIAMM,

iI0CKOJIbKY 289 - BOCBMHPA3IPALHLM MHKPOMPUECCOE, OH MOKET 3A
OfiMH PA3 OBPABATSIRATb TONBKO OLMH BAMT, W ECJH EMY TPEBYETCH
BOJAEE OLHOTO, ON BELET NOCJIELOBATEAbHbA (1OWCK bAHTOR B MAMA-
TH, [OBTOMY B OBWEM CAYUYAE OLHOBAMTOBAA KONAHJA BYLET BhIOJ-
HATbCA  BHCTPEE,. YEM JRYX~ Win TPEXBAHTOBAR, TAKHM OBPA3OM,
KAK MPARMJIO BHIPOUHO 1IHCATH IIPOCPAMMY HA MAWMHHOM ASHKE, [Pd-
AE4AA, T'AE MO*40, ONHOBAWTOBHE KOMAHIb,

8bl MOKETE [GCMOTPETb "KOPOTKHE W JJIHHHBIE" KOMAHIM B TABLNH-
LUE KOLOB KOMAHL B TNPHIOKEHHH, TYCTb BAC HE BECMOKOMT, YTO
OHA HEMOHATHbI, MO3XE Mbi PACCMOTPUM KAXAYH KOMAHLY BOAEE I'Ay-
BOKO,.

YHCIIA : |

KAXAAH AUYEMKA [AMATH MOXET HCIOJb30BATHCA JWHBO [JIA XPAHE-
HHA  LOJOXATEJbBHAX UEAMX YACEN, JHBO UENBX YHCEN CO 3HAKOM
(YHCEN, KOTOPsik MOI'YT BbTh W LOJOKHTEABHOIMK W OTPnilATERbHbI-
MH) 110 BAMEMY BHBOPY, LHANASOH YHCEN MOXET BblTo JHMBO OT ¢ 0
265 JIMBO OT =128 L0 +127,

OTPHUATEJbHHE UYHCIIA .

BBJIO NPMHATO COFMAWEHME, YTO KOTIA MH PEWAEM, 4TO B MAMSTH
BYLET. XPAHMTBCH YHMCJIO- CO 3HAKOM (+ HJIH =), [PHMEHHETCH ClE-
AYKWEE TNPABHIOL

ECJH BHT 7 YCTAHOBJEH, TO YKCJO OTPHUATEJBHO

ECJId BUT 7 HE YCTAHOBAEH, YKCJO MOJOKATENBHO, YTOBH MONY-
YATb YMCJIO, IIPOTHBOMOJIOXHOE JINBOMY 3AJLAHHOMY YHCNY, HYXHO
B3ATb "LONQJHEHME LO LBYX" W HPHBABHTbH 1,

LONONHEHAE 10 2 ‘

LOTIQJIHEHHE JIWBOTO -UYHCJIA 40 ABYX = 9TO EF0 OTPUUAHHE B
JABOMYHOM &OPMATE, JWBEOA YCTAHOBJEHHHA BHT- CBPACHBAETCH H
HAOBOPOT,

HEHTPAJNBHBHHE N0NPOLECGCDOP

Mbi POBOPHJIH, 4YTO MO3I' "CMNEKTPYM" -UMl, MPOUECCOP Z8@A, BTO
- BOJEE BHCTPOLEACTBYWWAA BAPHAHT NPOUECCOPA Z80, INPCH3BOLA-
Mbid 110 JIMLEH3WH ®HPMOA "3AAJOI"

EIMHCTBEHHOE OTJHMYME MEXLY [POUECCOPAMH 280 # Z8uA COCTOHT
B TOM, YTO NEPBbH NPOUECCOP PABOTAET NPH YACTOTE I'EHEPATOPA
CHHXPOMMNY/NbCOB 2 MI'U. (METATEPL), A BTOPOH - 3,5 MPU 4 "YAC-



TOTA ['EREPATOPA CHHXPOMMIIYJbBCOB" = 9TO [POCTO MEPA CKOPOCTH
BHUTONHEHHA Il BbIYACJIEHMH, B "CHEKTPYM" 3A CEKYHIY TEHEPH-
PYETCH &,5 wmHJIIKOKA CHHXPOCHI'HAJOB, T,E, OLWH CHHXPOHUMIIYJbBC
KAXIbE ©,00p000286 CEKYHLbI,

CAMAX BHCTPAA KOMAHULA, BblIIQJHAEMAA LI, 3AHHMAET 4
CAHXPOHMIIYNbCA, A CAMAfA LOJIAA — 21 CHHXPOUMYIbC, 9TO O3HA~
YAET, UYTO0 LAXE, ECJHH BYLYT BHIIQAHATBCH TOJNbKO CAMBE MELJIEH=-
HblE KOMAHAbL, BCE PABHO. 3A CEKYHAY By AET BHIIQJHATBCA O0KOJIO
166 pvd KOMAHU)

PHINYECKAA KAPTA LI

NPOUECCOP "CINEKTPYM" <~ KPEMHWEBbLIH YHIl C 40 KUHTAKTAMH,
[IPOHYMEPUBAHHbBMY OT 1 110 44, YTH KOHTAKTbH = JHHHY CRH3H MER—-
Ly HPOuECCUOPOM M OCTAJDbBHOM 9BM, HAINPHMEP, NPOLECCOP UOJYYAET
IINTAHKE OT HCTOYHUKA [IMTAHHMA YEPES KOHTAKT 11,, HOJYYAET
CHHXPOHWMIIYUbCH YEPE3 KOHTAKT 6, [OQJYYAET W IPHHHMAET ALPECA
YEPE3 KOHTAKTH C 1 10 5 ¥ C 30 M0 49 4 [IOCHJAET H NPHAHMAET
LJAHHBE YEPE3 KOHTAKTH C 7 IO 15 3A MCKJWYEHHEM 11, OCTAIJIbHHE
KOHTAKTH NPELHASHAYEHKD iJH IEPELAYA CHIHAJIOB YIIPABJIEHHA,

JOMYECKAA KAPTHHA U

JOI'HYECKYA Z8¥ MOXHO PASUEIKLTD HA ATb ¢yHAuAOHAﬂbHHx YAC~
TEn, $TO: 1, YCTPOMCTBO YIPABJIEHMA 2, PEI'MCTP KOMAHL, 3,
CYETYMK KOMAHL 4, APHOMETHKO=-JOIPHYECKOE YCTPOKCTBO, 5, 24
PETACTPA LIOJIb3OBATENA,

YCTPUOACTBO YIIPABJEHHHA .
Mbl MOXEM FACCMATPHBATb YCTPOACTBO YUPABJEHWA KAK HEKHH C¥~
IIEPBUH30P, YIPABJAKUNKM PABOTOA LI, EI'O 3AULAYA COCTOHMT B
CHHXPOHM3AUMHM K1 KOOPAHHAUMH BBOLA, OBPABOTKH W BHBOJLA LIS
KOHKPETHOI'O 3ALAHHn, LOJNYYEHHOIO Ull BHE 3ABHCHMOCTH OT TOrO,
UCXOUAT . JIK KOMAHIb M3 N3Y C SAIKCAHHOM B HEM MPOI'PAMMOH HIJIH
h3 BAWEW [IPOIPAMMDI,
PETHCTP KOMAHL
9TO0 = PEIWCTP, UCINOJb3YEMbM [T UIA XPAHEHUA TEKYwWEA KOMAH-
Libl, KOTOPYK OH COBHPAETCA HUCIOJAHHTb, SAMAHAE B UEJOM, COC-
TABJNAWLEE POMPAMMY , LOJAHO HAXOUWTBCH ['AE=TU B [IAMHTH - Jip-
b0 B N13¥, JU4b0 B [IAMATH C IIPOH3BOJIbHbIM LOCTYUOM, HPOI'PAMMA -
3TO NOCIEULOBATEJNDBHOCTbL KOMAHL, TAK, 4YTObbl BBUOIHHUTbL 3AULAHHE,
YCTPOUCTBO YIPABJIEHKA JOJXHO [0 OYEPELH OTHLICKMBATD KAKLYW
KOMAHLY B [AMATH (JHBO B 13y, JHBO B NAMATH C MPOH3BOJbibM
LOCTYHOM) W IIOMEWATH EE B PEIMHCTP KOMAHL
CYETUYHAK KOMAHL
CUOOBWAWWAET LI, TIu4E HAXOLATCH CAELY vuAH YACTb IIPOI'PAMMbB (
ALPEC CUELYHNHEH nYEHKKH MAMATH, B KOTOPOM YCTPOHCTBO YINPABIE-
HUA  JOJXHO HAWTH KOMAHLY), OH NOLOBEH YOPABIOMY uJf KOMAHI,
CIELHWEMY 3A PACHNOJOXEHHEM CHELY wuWEHW KOMAHJUH,

APhOPLETHKO=JNOTHYECKOE YCTPOHCTBO (ANY)

3T0 = KAJbKYJATOP BHYTP4 ull, OH MOXET BbIOJHATb KAK APH¢-
METHYECKRnE, TAK W JOI'HYECKHE OIEPAUMKM, W3 BCEX OCHUBHbIX
APRnOMETAYECKnX ®YHKLHWW, HSBECTHBX HAM C BAmM, 9TO YCTPOHCTBO
MOAET BbLiOLHATbH TGCJIbKO NPOCTHE CJOXEHAE h BbolYATAHHME, YBEIH-
YEHHAE (UCBABLEHWME 1) W YMEHbDWEHHE (BulMATAHHE 1), HO HE YMHO-
KEHWE H LEJFEHKE, 9TO YCTPOHCTBO MOXET TAKXE CPABHHUBATb UYHCJIA
WIH  OJHOIO PEPHCTPA W BBIOJHHTD "[NObHTOBBIE"™ OIEPALUHH, TAKHE
{hK NEPEMEyEHHE BhTOB II0 KPYIY, BHCTABJEHHE K IIPUXATHE OIlIPE-
LEAEAHBX BATOR W T, N,

KAK LHUBOYHbIK FE3YJbTAT BbYNWCIAEHAKW, TNOPYYAEMBX AJIY, OBbYHO
{EHAETCH COCTOHHHE PASJIiHYHBIX "®JUATOB" B PEIACTPE FLAG, HHXE
STOT BOIPOC PACCMATPHBAETCH BOJEE 0LPOBHO,

Hemnk HPHBOLUTCH TPALMUMOKHHBIK CLIOCOB [IPELACTABJEHUA Pk-
"WCTPOB TOJNB3OBATE/A:

! A ! F !
e e PR ! “
! B ! c !
| mmmmm e P !
! D ! E !
[ e !
! K ! L !




OBPATHUTE. BHH%AHHL yTo "F" COOTBETCTBYET "A", 3ATO MOPANOK
OCTAJNBHMX JNOCPATOYHO ECTECTBEHEH, IIPUYHHA, [O KOTOPOM PE~
PUCTPH CPPYNIHUPOBAHB TAKHM OBPA30OM, COCTOMT B TOM, YTO HHOI-
LA MOXHO M3 BYX PEI'MTPOB COCTABHUTb IlIAPY,

IX W IY TAKXE AMEWT CHEUHAHBHOE HA3BAHHE: OHH HA3BBAWTCA
"WHILEKCHhIMK PECHCTPAMH",

HAKAHHHBAmeH PEI'HCTP. (PEFHCTP A)

9TO 8-BUTOBHKM PEFACTP (OLHOBAWTOBBIHK) — CAMbiH BAXHWK B 284¢,
EM0 HA3BAHWME BOCXOAWT K NEPBbi NOKOJNEHHAM 9BM,, KOTLA BbiJ
JUWb ONLAH PEI'MCTIP, I[IPAMEHABWHHUCH UNA "HAKOMJEHHA" PE3YJNbTA-
TA, :

MW XOTHA. Mb VYW RMNEPEL OT NEPBHX MOKOJEHWA 3BM, HKAINJH-
BAKNUAK PEMHCTP MO-~iIPEXHEMY WMHPOKO NPUMEHAETCH ULNA JNOIMUYECKHUX
A APHUOMETHYECKUX ONEPAUUM, HA CAMOM NEJNE MHOTME 3BM BCE EUWE
KOHCTPYHPYNTCH TAK#AM OBPA30M, UTO MHOIUE ONEPAUAU MOXHO Bbi-
NOJHATD TONBKO C 1IOWOIbH PEI'ACTPA A,

9T0 HUMEET MECTO # UANA YUNA- 280, W PETHCTF A - [PURUAETHPO-
BAHHbBIH,

[IAPA PETHCTPOB

M3 TPEX T[AP PETdCTPOB (BC, DE, HL) IIAPA HL, BO3MOAHO, -
HAMBONEE BAXHAf, lIOMHMO. TOI'O, YTO MNONb3OBATENW MPEINOCTABIEH
BHIBOP, [IPHMEHATb JK EE R BHIUE LABYX OTIENbHbLX PEMUCTPOB HIH
KAX 1IAPY PEI'MCTPOBR, Z8¢ CKOHCTPYHPOBAH TAKMM OBPA3OM, UTO
ECTb ONPELEJNEHHSIE OIEPAUKK 16=BUTOROR APUOMETHKM, KOTOPHE
MOXHO BbHIIOJHATbL TO0JbBKO C NMOMOUDbBK TNAPH PEI'MCTPOB HL.

U3=3A TAKOI'O NIPUBHJEIHPOBAHHOIO ,C TOYKH 3PEHMA AMIIAPATYPH
ONOXEHWA, OIEPAUKK HAL NAPOH OBWHMX PEIHCTPOB BYLYT OBbYHO
BLICTPEE  RelliQJNHATHCH LJNR PETACTPOR HL, H3-32 3TOI0 HL OKA3bi-
RAETCA NPELMOMTEHHE B [IPONPPAMMHPORAHKM HA MAUWWHHOM € ShKE,

AJIIBTFPHATHBALM HABOP PETMCTPOB

IIPELCTABJEHKE BCEX PEIMMCTPOB MMEET BUL:

A - F (===) A" = "
B - C (===) B" - (C"
D - E (:::_) D" - E"
H - L (:::) H" - L"
IX
1Y

SHAYEHWH , xPAHHMBIE B OCHORKBX PETHCTPAX,COXPAHMHWTCH ull, NOKA
HCIO0Jb3YETCA  AJNBTEPHATHBHbM HABOP PEI'HCTPOB,HO K HHMm HEJb3A
OCYWECTBUThL LOCTYT,

E Il E PE['MCTPH
"YKASATEAb CTEKA" — 2~BAWTOBHW PEFHCTP ALPECA),

OH BCEPJA YKA3HBAET, IO KAKOTO PA3MEPA BHPOC CTEK, C POC-
TOM CTEKA OH CMEMAETCH BHH3 K SYEHKAM MAMATH C MEHbWHMH HO-
MEPAMH, .

BAM OBbHIYHO HE NPHXOAMTCH NPH NMPOTPAMMUPOBAHUM HA MALMHHOVM
A3LKE IEJATb UYTO-HHBYIb C YKASATEJNEM CTEKA, 3A HHM CAELUT LIl
A - MOLH®HUWPYET ETO KAXIHM PA3, KOIPIA Bb BHMNONHAETE PUSH WAV
POP, .

OBPATHTE BHHMAHME, YTO YACTO BCTPEYAETCA OLMBKA, COCTOHIA®
B TOM, YTO 3ABHBAKT BHTOJKHYTb HA3AL 3HAYEHHE, KOTOPOE
BTONKHYJH B CTEK, 'MOKETE BHTb YBEPEHM, YTO 9TO LIPHBELIET K
CHTYALIHH "CRASH" (CBOH) B BAWKh NPOTPAMME,
PEI'HCTP 1

BT0 - PEFHCTP BEKTOPA [PEPHBAHUA,-B CHCTEMAX, OCHOBAHHMX
HA Z88, OTJMYHWX OT "CMNEKTPYM" 3TOT PEFHCTP OBWYHO [PHME-
HAETCA [NA XPAHEHUA BA30BOTO- ALPECA TABJKLb. APECOB IUIi OB-
PABOTKH PA3JHUHolX PEAKLKW HA [IPEPbBAHHME, HANPHMEP, 3AIPOCOB
BBOLABHBOINA, Co S

OLHAKO, B “CHNEKTPYM" 5T0 CPELCTBO HE LPUMEHREICA, W PE-
PHCTP 1 YYABCTBYET B TFEHEPALMH CUIHAJIOB YIiPABJIEHWHA SKPAHOM,
BPHJ JH BAM KOTNA=JIMBO (PWLETCA MOJb3OBATHCA BTHM FELHCTFOM,



PEI'"ACTP R

PEI'tCTP K ~ PEI'MCTP BOCCTAHOBJIEHHA IIAMHTH, B Z8¢ OH NPEA-
nASHAYEH UJIA ARTOMATHYECKOI'O OBHOBJEHMA anMHAMUYECKOY TIAMATH,
B NPOUECCE PABOTH INPOUECCOPA 280 AHYOPMALMA, XPAHUMAA B TEX
YACTAX UMHAMAYECKOh [IAMATH, K KOTOPbid 40J1'0 HE BHJIQ AOCTYIlA,
BYLET “YTEKATb" H3~3A NALEHNA HANPAXEHHA CO BPEMEHEM, ECJH
HE OBHOBJiATb (IIEPE3APAXATb) 9TH AYEWKA [AMATH, TO XPAHHB-
WAACH [EBOHAYAJDHO HWHOOPMAUKA HCYESAET!

PEl'nCTP R CAYRAT UPOCTbIM CUYETYHKOM, HAPAUHMBAEMbBIM KAXRLoiH
PA3, KOI'IA NNPOUCXOJLKHT "UHWKJ [IOHCKA HHOPOPMAILIAA B IAMATH", Ta-
KKM  ObPA3OM, 3HAYEHnE B PEI'MCTPE R 3CE BPEMA UHKIAUYECRA WMe-
HAEETCA OT v A0 259, '

IJTOT 9aKT MOXKET HMCIHCIBE30BATbBCH AMNNAPATYPOHW LIA OBECIEYEHHA
"ObHOBJikEEHA" BCEX YACTEW MAMATH, HE HYXHO BECHOKOHTBCH, BAM
HWYETO HE HYXHO 3HATbH Ob 3TOM, HLEJO [OCIOULHHA CHHKJIEPA [03a-~
BOTHTbCH 0B 9TOM [IPA KOHCTPYHPOBAHMH "CIEKTPYM", Mbl MOKEM
IPOCTO [OJNb30OBATBCA EIM0 9B™M, HE LUYwMAR Ob OBHOBJEHHH H TOMY
[I0JOBHbBIX BEUAX,

C TOYKH 3PEHHa NPOI'PAMMAPUBAHAA Bol MOXETE CYHTATb PETHCTP
R OTHOCHWWMCA UEJHKOM K AMNUAPATYPE 4 CHACTEMHbBIM. MPUMEHEHAAM,
CUHAKO HHOI'IA Bb MOKETE [IONB3OBATbHCH AM KAK CPEJLCTBOM IQJy-
YeHUA CUHYYAAHOTO YnCha OT ¥ LO 255, 910 MNPKHMEHEHHE ™Mbl [IPOLE-
“WOHCTPHPYEM HHXRE,

KAK BHIOIJHMUTDL T POI"PAMMY HA
MALLNHHOM. A3bIKE

"ZX  GUEKRTPYM" HA CAMOM LEJE BCE BPEMA BolllQJHAET IPOTPAMMSI
hA  MAWMHHOM fA3blKE! (KOTAA OH BKJIKYEH), NPOCTO Bbl 0B 9TOM HE
SHAETE LAmsE KOT'LA Bbl HUYEI'O HE UEBJAETE, JIPOCTO CMOTPHTE HA
odPAH, lloTAACb IIPHLYMATBH, 4YTO BRECTH B KAYECTBE [IEPROH CTPO-
K BAWEW MNOTHCAWWEW OCHOBbl UPOIPAMMbI HA H3BIKE "BEWCHK", OBM
"CINEKTPYM" 3AHATA PABOTOHM UOL YIPABIUEHAEM HHPOIPAMMDI HA MA-—
SnHHOM H3bIKE,

3TO0 OJHA U3 NIPOI'PAMM, XPAHUMHBIX B I3Y, M FE HA3BBAKWT "OllE~-
rAUHOHHOK CHUCTEMOK", HAPAMEP, JACTDb PO PAMMBL, BRTIQJN=~
nAUWAACH, KOPLA Bbol IIPOCTO CHLHUTE KM CMOTPHTE HA BKPAH, BHIilOJ-
HAET CIUELYWWEE: CKAHHPYET KJIABHATYPY B IIONCKAX BBELEHHOA hi-
POPMALKN; .

OTMEYAET, UTO HH OAHA KIABHILA HE HAXATA;
BbillAE'T HA IUCIUIEW TEKYWAH BKPAH (LYCTOH),

JIAXE  RODIIA Bbr BbidCliHAET® IHPOCPAMAY HA ASHKE "bEKCHAK", Ll
JuPABIAETCH NPOI'PAMMON HA WMAWARHOM ASoiKk, KAK MH YXE OB"AC-
nAdA, O9TA NPOMPAMMA OTHOCATCA K THIY "HHTEPMOPETATQOPOB": OHA
bEPET BAUlY CHEUYKNLYH KOMAHLY A3blKA "BEUWCHK", [IPEOBFA3YET EE
#A  MAWMHHBW A3bK, BblllOJAAET 3TY YACTb [IPOI'PAMMB # 3ATEM
BO3BPAUAETCA K MHTEPHNPETAULWr CIHEAYSLEKW KOMAHMbI,

BCE 9TO OKASBIBAETCHA HdE TAK, KOILZA Bb BHIIQJIHHAEETE CBOK
CObBCTBEHHYw [NPOI'PAMMY HA MAULAHHOM ASbKE!

[HOJiHAA CBNBOUA OT OUEPAIUAOHHOW CHCTEMB! [IPAMEHEHUE ¢YHKUAHN
"USR" {IEPRLAET YIiPABJEHHE Ull TEM KOMAHLAM, KOTOPbHE Bb [IOMEC~
I'vilp 110 ALPECY USK, KAKOBbol Bbi OHW H#A4 BblJIH, YTC Bbl TAM HH
UKA3AJIOCb, OH bYIET HHTEPOPETHPOBATbL 9TO KAK LOIMYCTHMBIE KO-
MaAadlbl mALIMHHOI'O #3blKA,

NEPCIHEKTUBA LOBCGJHbHO NYFANWAA, BELb [[Ph [HOTEPE YIPABIEHHS
bb MOXETE IOTEPATDH BCE, 4YTO XPARHIOCbL B IAMHATH,. QUHA OWHBKA,
CILHH HEBEPHbIK CH™MBOJ, A BAM [IPKAETCH BblKJUWNYATL "CHEKTPYM"™ H
pbhOBb HAYNHATD CHAYAIIA,

HET HW COOBWEHHH OB OWHMBKAX, [NOKA3bBAWWWHX, TAE Bbi OWHB-
.rCk, Hi CUHTAKCHYECKOH NPOBEPKHW HEBEPHLIX [NPELJQXEHKH = TAK
«TO ECJIHWH BH CUEJAETE MAJEAWYH OWHDKY, bBYILYT NOTEPHHN YACUb
Pab0Tbl, JATPAYEHHLIE HA BBOJL BAWEH NPOI'PAMMDI!

s KOMUE 3TOR KHHUIKM ™Mbl BKJIKYHIK NMPOMPAMMY HA H3bKE "BEHCHK"

“OTUPAR NO3BOJWKT 3AM BBOUNTD U PELAKTAPOBATD [POI'PAMMBl HA
-rornhOs A3bKE, BBEULUH 3TV LLPOTPAMMY B BAW "CHEKTPYM", 3Alld-
-»TE EE HA JIEHTY, [IOCKOJibKY bOQJIEE YEM BEPOATHO, 4YTO Bbl (IO
i AdnEn  MePE ONLHAXAH NOTEPAETE YIIPABJEHWE BAWEWK NPOTPAMMOH

dAAHPNC Yy A3wKE,

2 L¥)ilwn CTOPOHb, HE BOATECH 3KCUEPHMEHTHPOBATDL — Bb HE



CMOXETE MCHOPTHTb 9BM KAKOM Bb TO HM bBHJIO TNPOI'PAMMOR HA MA=
UHHHOM A3bKE, . BROLHMOR BAwMM, CAMOE XYUMEE, UYTO MOMET

IPOM30OHTH, - BRAM [UPHIAECTCH BHKJWYATb K BHOBb BKINYHTD RAU
"CHEKTPYM",

. CEWYAC Mbl BAM WIA BO3BYXUEHWA AINETHTA NAILKM OYEHb MPOCTYHK
[IPOTPAMMY HA MALMHHOM A3biKE, 3ATPY3WTE HANHCAEHYW HA ASHKE .
"BEHCHK" TMPOTPAMMY “"PEJAKTOP MAWHHHOPO H3bKA B KOLE FZ",

HAHJIEHHY® B KOHUE STOH KHHUI'MW, H BbHIIOHHTE EE,

MPOI'PAMMA 3ATTPOCHT ¥ BAC ANPEC 3ATI'PY3KH, 9TO 3HAUMT CliPO-
CUT ¥ BAC, I'LE bb Bk XOTEJH PASMECTHTb MANWHHbIE KOmAHIbn, B
9TOW NPOIPAMME KOLA Bbl HE MOXETE NPUMEHATbL ALPECA MEHEE 39150
¥, TAK YTO LABAWTE BHBEPEM 32000, BBELHTE. YHCJIO 32002, 3ATEM
HAXMHTE (ENTER),

HA 9KPAHE TEIEPb CBETHTCA: KOMAHLA HJIK CTPOKA (# # #):

9T0 O3HAYAET,YTO [POrMPAMMA XIET, YTOBH Bb BBEJW KOMAHLY
ANH HOBYHNW. CTPOKY TEKCTA MALHHHOW INPOI'PAMME,

IIABRAHTE BBELNEM "1", 3ATEM INIPOBEJN, 3ATEM "C" W 3ATEM "9",
3TV [NOXOXE KA BROIl CTPOKH H3blKA "BEWCHK"™ C HCMEPGM CTPOKH 1,
HO 3TO - CTPOKA MAWHHHOTO H3blKA, ECJIH BCE B [NOPALKE, TO HAK-
MUT (ENTER), HA SKPAHE. TFEIEPb JHOJIXHb BbHThH NOKA3AHb BCE BBE-
LEHHbBIE BAMH CTPOKH!

1 C9 W BHM3Y BKPAHA - NOACKA3KA "KOMAHLA WJIH CTPOKA (# #
#):h

HA BTOM O3TAIE Bb HE XOTHTE JIOBARJNATHL BOJNbME CTPOK, TAK YTO
LABAWTE BMECTO 3Trol'0 BBEJEM KOMAHILY,

BBELUTE CJHORO "DUMP" #H 3ATEM HAXMUTE (ENTER), NEHCTBHE
9TOk KOMAHLb COCTOHT B BbHAAYE TEKCTA MAWHHHOW NPOIPAMMBE B
BHLAE PACHNEYATKH (10 YKA3AHHOMY BAMH ALPECY,A MMEKRHO 329¢@,

BAC MOXHO I[IO3LPABHTDL ,Bhb TOJbBKO YTO BBEJIK KOMAHLY LPOTPAmM-
Mbl HA MAWMHHOM A3BKE! Bb MOXETE IPOBREPHTb, UYTO OHA BbiJlA BBE-
UEHA [IPABW/IBHO, BBELA TENEPb KOWMAHJIY "MEM"™ W 3ATEM (ENTER),
9TA KOMAHLA HOSKUJAET BAM (POCMOTPETb COLNEPXKMOFR [[AMHTH, H
OHA 3ANPOCHT Y BAC HAYAJIbHbIM ALPEC, BBELHTE TOlLA 32000 H
3ATEM (ENTER), . T

Bbl -YBULWTE COLEPXHUMOE AYEEK DAMATH C 32000 110 32087, BO
BCEX IHOOJXHO bBblTb 9@, 3A MCKIKYEHWEM 32000, B KOTOPOH LOJXHO
BbITb C9, 3ATEM HAXKMHTE KJABAwWY "M", YTOBH BEPHYTbHCA HA 9TAI
BBONIA 0OCHOBHOW KOMAHLbI,

KOMAHLA "C9" O3HAYAET RETURN (BO3BPAT)!

RCE 3TO HECKOJIbKO HATNOMMHAET E3LY HA BEJNOCHINELE B [iEPBbH
PA PA3: Bbl DEUCTBHATENBHO XOTHUTE MNMOJYYHTh CAMOCTOATENBHOCTD,
HO KAK TOJbKO HEMHOI'O NPOEULETK, XOYETCH "BEPHYTHCA" K HALEX—
HOCTH TBEPNOM 3EMJAK NON HOI'AMKW (HHbIMK CJIOBAMHU, ONEPALLMOHHOH
CHCTEMBH)

TEIEPb NMEPEXQLdAM K BHIOJNHEHWW IIPOI'PAMMbB HA MAUAHHOM H3LKE,
YTOBb BHIIQJIHUTbL Jwbyk NPOIPAMMY HA MAWHHHOM A3MKE, 3AINUCAH-
HYK BAMH B 1IAMATbH, BBEILUTE KOMAHLY "KUN" W 3ATEM (ENTER),

4TO MNPOMCXOUUT? (IOYEMY RHUSY OKPAHA iiOABKJIOCH YHUCIO 329007
9T0 - ALPEC, HCIOb30BAHHHY BAMH B KAYECTBE ALPECA 3AI'PY3KH B
HAYANIE, o

HE 3ABHBAHTE, YTO :¢YHKUHA "USR" COCTOHUT B BhMOJHEHHH
NoANPOrPAMMB HA MANHHHOM A3LIKE, B YACTHOCTH M3 3TOH SYHKUHH
BHTEKAET, UYTO 3HAYEHHE USR [IPH BO3BPATE. U3 [IPOIPAMMbE HA MA-
WAHHOM A 3bKE, [I0wEWlKEHHOR BAMWH B [IAMATb, BYLET PABHO 3HAYEHHD
[1APH PET'MCTPOB BC,

OTBET HA 9TroT BONPOC BuTEKAET W3 CMNOCOBA, KOTOPHM OMEPA-
UHOH HAR CHCTEMA "CIHEKTPYM" (IlA, BCE TA XE CAMAfl) OBPAWAETCH
C ¢¥HK UHEH "USR", :

KOT'IA CONEPAUHOHHAR CHUTEMA BCTPEYAET oOYHKUHW "USK", OHA
SATPYXAET VYKA3AHHbM TNOJIb3OBATENEM ALAPEC B NAPY PEIHCTPOB BC
= B ILAHHOM CJHYYAE 32069,

3HAYEHWE "USR", KAK B TIPELJOXEHHH

LET A = USR 32220 ECTECTBEHHO, I[PHUBOLUT K OTBETY 322¢n!

O9TA OCOBEHHOCTb ¢YHKLHK "USR" BYLET, OYEHb I[ONE3HA, I[0C-
KOJbKY - OHA [I03BOJIMT HAM CJIEILUTb 3A TEM, UYTO NPOHCXOUHT BO
BPEMA Bbl NOJHEHWA [NPOI'PAMMbi HA MAUNIMHHOM A3bKE,

JABAATE BBENEM CIEIYRWYX MPOMPAMMY HA. MAIIHHHOM A3bKE:



VB
vy ,

BBECTH 3TY KOPOTKYW®, COCTOAWYN H3 LABYX KOMAHL, NPOI'PAMMY
MOAHO TAK,

BBECTHA CTPOKY 1 , BBEMA "i1", SATEM [POBEJ, 3ATEM "O", 3A-
TEwm vg" A SATEM HAXAB (ENTER), AHAJOI'4YHbM OBPA3OM BBECTH
CTPORY 2 (€9, PACIIEYATKA UQJXHA [IOKASATb BAM, YTQ Bbl BBEJH
CTPOKM [NPABWIBHO, BBELUTE KOMAHLY "DUMP"™ W 3ATEM KOMAHLY "
RUN"

HA 9TOT PA3 PE3YJbLTAT PABEH 31999! TAK N0JYYHUJOCH NOTOMY,
Y10 KOMAHAA "0B" = 3TO0 "DEC BC" (COKPAWEHHOE HAJ3BAHHUE UJH
YMEHbUNEHHA 3HAYEHHWA BC HA 1), 4

B 4 4 bi A ILPECAULMHAN B LX SPECTRUA:

A2NUCPELCTREHHAH ANPECAUAA;

PEI'aCTPOBAAS ALPECAUNXA;

KOCBeHHAA PEI'MCTPOBAA ALPECALHH;

PACuUunNPEHHAA AALPECAUHUA;

AalicKCHAH AJPECALHH,

lirtoElEHHbY BbllE GCIIMCOK HE IOKPHBAET BCE BO3SMOXHBIE KOMbH-
Hau¥d = TOJUDBKO TE, KOTOPoiE OTHOCATCH K 4YHCJiAM d4JA OLHOI'O PE-
FTACTPA, MLABANTE [OOYEPELHO PACCHMOTPHM HKAALUOE M3 S3THX BU3IMOK-
HbiX BUAONSMEHEHHA,

HENCGCPELCTBEHHAA ALAPECALUHA

ObllAd ¢OPMA LJA HEE HMEET BHL

LD &, N (HJIW HHAA KOMAHILA - Mbi HCHOOJb3YEM LD TOJbKO B KA~
YECTBE ILPHMEPA .

Mbl ACILQJNbB3YEM COKPAUEHHE "R" WUJif OBO3HAYEHHAH MPOUSBOJNIBLHOI'O
8~bn 060’0 PEI'HCTPA, A "N" = LWiIA 8~BATOBOI'O dHCJA.

SEUOCPELCTBEHIAN ALPECALHH = BTO METOL4, YCUQAb3YHuHH
TOHEKY  UVUAuH PEI'MCTP,PEAJIbHbiz LAHHOE BXOLHT COCTABHOM YACTbHK
3 RKUMARLY; GTO O3HAYAET, YTO JI MOXET BolllIQJIHATH KQOMAHLY HE-
NOCPEULCTBEHHO IIQCJE EE lOQJYYEHKNA, EMY HE IIPUXQUUTCA BECTH
NIOUCK UOIQJHATEJIDHOH HWHOOPMALUHK B I[AMATH, UYTOBbH BLIQJHHTD
9TY KOMAHLY, :

OBbIMHO ™Mbl ([PUMEHAEM HEIQCPEILACTBEHHYKN ALPECALUR LA HHH-
UAANNSaUrnK CYETYNKOB 4 OUPEULrJEHHUA KOHCTAHT, HEOBXQUKMBIX IJIA
BbidnCletng, .

HEIOCPEACTBEHHY W ALPECALUHMM JEPMKQO [PAMEHATDH B MPQI'PAMMHPO-
BAddin HA MAWHHNHOM HA3biKE, TEM HE MEHEE, YTO - HAMMEHEE TIHBKHHU
A3 BCeX WMETOHOB [HEPELAYHX HHOOPMALAN (CUOCOBOB. ATIPECAUHH),
10CKUJb K¥ n PEIRCTP, M LAHHbE $MKCAPYNTCA 8 MOMEHT HANHCA-
nvn POl P AMsbl, OKBUBAJEHTHOE (IPELAJNOAEHHE HA H3LIKE "BEACHK"
BhIMUALENO bbb TAKS LET A=5 OYEBHUHO, KOMAHiol TAKOI'O THIA
HEOBXOiAHAMb, HO ™Mbl HE MOPJIKH bul [iH CATb TAKHM CNOCOBM IPOIMPAM-
Mbl UEJKHKOM!

PEMMCTPOBRAA ALPECAUAA

Mol YXE KPATKO PACCMATPHBAJM O9TOT CINOCOB, OBy ¢QPMA HMEET
BHL

LD &,R

(vJi. LPYPHE KOMAHUb) [PA 3TOM METOLE YYACTBYNT TOJbBKO 2
PETHCTPA, ~-

urn  UOHNYCKAET TMNEPEILAYY HHOOPmMAUKMH MEAKUY JKbbIMK IABYMA PE-
MCTPAMH, 3A ACKIWYEHHEM PYKH "F", |

aind  KOMAHO C PEI'WCTPOBOM ALPECALUEM TPEBYETCA BCEI'O OLHH
bAAT,

KOMAHMLL 3TOI'O THNA HE TOJbKO KOPOTKH (OLHH BAHT), OHH TAK-
XE W BHCITPEE BulIIOJNHANTCA, TPEbYWWEECA g HX RbllIQJHEHHA BPE-
MR COCTABJIHET 4 HUMIOYJIbBCA TEAEPATOPA CAHXPOCAI'HAJOB, HIK ME-
HES 1 MAKPOCEKYHAB LJH "GOEKTPYM",

U5 HAUACAHUH TNPOPPAMM HA MANMHHOM A3HKE CYWECTBYET "IIPA-
sAJCc", YTO UjA TLOBbLUEHHA S3¢PEKTHBHOCTH IIPOI'PAMMH B [JIAHE
3ATFPAT BPEMEHW W NAMATH BCEPLA, KOPULA ECTb BO3MOXHQCTb, CIE-
LYT [IFUMEHATHL HEPELAYY HHOOPMAUHA PEI'BWCTP - PEI'HCTP,

KOCBEHHAA PEI'ACTPOBAAH ALPECALNA

LD (HR), A HilHK LD A, (KR)
LD (HL),
STOT DBOI'ATHHY BO3MOAHOCTHAMK THll KOMAHUbB UPHBOLHUT K [EPELAYE



LANMDA me ALy TR T B WO T LRV TR PW N ) sees crwav - - e - -
LDEPXUMOE OJHOW H3 16-=BHTORbHIX ﬂAP,

KOCBEHHAA PEMHCTPOBAA AAPECALHWA. DEHCTBYET BHCTPEE, 4EM
OBLIUHA KOCBEHHAH AILPECAUMH, TNOCKONbKY UN HET HEOBXOLKMOCTH
M3BJEKATD AJNPEC H3 IIAMATH,

TEM HE MEHEE, sb ULOJIXHH CHAYATA 3APP¥3HTb PEFHCTP, TAK UTO
KOCBEHHAA PEI'ACTPOBAA AINPECAUHA NAET NPEMMYRECTBA TOJNbKO
TOMILA, KOIAA NPOI'PAMMA HMCNOJbL3YET OLHH W TOT ¥XE WK COCELHHE
AJPECA MHOIOKPATHO,

HANIPHMEP, LD HL,SHAPE: ¢ SATPY3UTDb HAYAJIO BA3bl ODAHHKX
-y " SHAPE B HL
LOOP LD A, (HL) ! NNOUCK [AHHBIX
ING HL t NATDb [PUPABIEHHE YKASATEIRN
MPONOJNAATH LOOP [IOKA HE HKOHYHUTCA
PACUHPEHHAR ALPECALHA
LD A, (NN) HIH LD (NN),A

TENEPD TNOCMOTPMM, KAK NPOAUCXONUT OBMEH HHOOPMALHEH MEXLUY
NAMATBH B PETCHCTPAMH,

NIPH PACUHPEHHOW AUPECAIIMK KOMAHIA HPOPPAMMH NMPELOCTABIJAET
yn ALPEC, SALAdHbM OBYMA BAMTAMH, ECJOH NEPEILAYA HEHSOPMALKY
OCYWECTBAAETCA B WHIK K3 HAKAHMHBAMNEFO PETHCTPA, TO OHA llOB-
JUAET TOJbKO HA COLEPXHUMOE HAYEKKM [AMATH, 3ALAHHOW LBYXBAAn-
TOBbIM LEJAbM YUCIOM,

ECJIH KE [IEPEAAYA HHOOPMAUMH OCYWECTBIAAETCHA B HJH K3 [APH
PEI'HCTPOB, TO OHA T[NOBJAMAET -KW HA HYEHKY [AMATH, 3ALAHHYR
LBYXBARTORLIM UEJoIM YUCJHOM, W HA CJIHELYRLYH RYEWKY,

KOMAHILA TAKOI0O THOA HMEET CHEHYMMHH SOPMATS

BAHT 1 KON ONEPAUHH

BAHT 2 (L4OMYCTrMolH LONOJNKHHTEJIbHAKM KOL ONEPALHKH)
BAUT & MIAODNMKHE PA3PHALb 16~BHTOBOI'O UEJOTG YUCTA
BEAUT 4 CTAPUHE PASPALbB 37010 UEJNOTO YHCIA

HAMEHHO TAKHM C{lOCObOM [IPOPPAMMA MOXET CYKTHiBATD COUEP¥AMO:L
[TAMATH B PEPHCTPH IOJIb3OBATENA, H BHOBb 3LECH TPEBYETCA Ab-
COJNKTHBIA ALPEC, HWHbiMH CJIOBAMA, B PEJYIbLTATE IIPUMEHEHHR 3TOTIC
THIIA  AIDPECAUKHA ITPOI'PAMMA wmOXET OKASATBCH HEUFRPEMEUAEMOK, &
ACANHNYEHHEM CHYYAEB, KOI'LA NEPEMEWAEMblM OKA3BBAEICH ABCOIKT-
Hbin ALPEC, HA KOTOPbin CCHIJIAETCH KOMAHLA,

SHAPE DB N,N,N,,,,, ; BA3A IlAHHHX SHAPE

'

’
LD A, (SHAPE) ! SATPY3HUTb, NEPBbHIH BAKT B
HAKATIJIMBAWUKAK PEIKCTP

HHIEKCHAA ANPECAUHA

LD Ry (IX/1Y+1) HIH LD (IX/IY+Ll),R

(KWW APYI'HE KOMAHIb)

B NMEPENAYE HHGOPMALHH TAKOIO THNA YYACTBYET HHAEKCHbBH PE-
PHCTP IX HIAHK 1Y,

UM CKNALBBAET CONEPXMMOE HHIEKCHOI'O PEPWCTPA C AILPECOM,
3ALAHHBM B KOMAHLE, 4TOBb HAHTH HCIIOJHHATENbHHHA ALPEC,

BTO =~ OUHH H3 THIIOB KOMAHL 289, HMEWUKX 16-BUTOBHH KOL
ONEPALKH, LAPYI'OW WHPOKO IIPHMEHAEMbBH 16-=BHTORBIH THIl KOMAHLbB -
KOMAHIA 3ATPY3KH BJOKA, HANPHMEP, LDIR (LOAD INCHKREMENT ANU
REPEAT=~ 3ATPY3HTb, ILATb I[IPHPAUEHHE H NOBTOPHTH)

ONHO M3 THMNHYHoIX IIPUMEHEHMHA METOLA AAPECALMHM TAKOPO THIA -
BHTOJIHEHHE TABJNIHYHBIX OIIEPALMH,

HHLEKCHbH PEMHCTP MOXET I[IPHMEHATLCH hAK YKABATEND HA HAYA-
JO TABJAWUb  HAHAbX, 3HAYEHHE CMELEHHA 3ALAETCH B KOMAHUE,
YTOBb OQONPELEJIMTDH AAPEG TPEBYENMOI'O SJEMEHTA TAbBJWLUb, K KOTO-
POMY HYXHO OBPATHTbHCA MPOMPAMME; HAIIPMMEP, LD IX,TABLESTAKT
¢ HHUUUATIHIKPOBATL YKASATEJDb S

: HA HAYANO TABJIHIUS
LD A,(IX+3) ! OBPATHTHCA K TPETBEMY BAMT
! OT HAYAJNIA TABJHKIbI

KOMAHIA O3TOI'O THUIIA MMEET CJHELY kUK SOPMAT:

BAKT 1 (KON ONEPALHH)

BAHT 2 (KOL ONEPALHMH)



BAUT 3 D i UEJIOYHCJIEHHOE 3HAMEHHE CMEUWEHHKA

4yycio “D" -~ B-BHTOBOE 4YHCJO, KOTOPOE HEOBXOHLHMMO 3ALABATDH
BMECTE C KOMAHJLOM, H OHO HE MOXET BbiTb LIEPEMEHHHM, 3TO O3HA~
YAET, YTO LAWANA3OH ALPECAUAK COI'PAHAYEH 3HAYEHHAMH OT —-128 [0
127 CYATAH OT AUFECA, 3ALAAHOI'O HHUAEKCHbIM PETHCTPOM,

AHUEKCHAA ALPECAUMA BLIUOJAAETCH MELIEHHEE, MOCKOJBKY Ul
LJA MOJNYUYEHUA HCILIOJHATENDBHOI'O ANDPECA WMOJXEH BHIIQJHHUTb CJIOXE-
AHdk, W BCE-~TAKK MHLAEKCHAAR AULPECAUNA TOPA3UO TI'HBYE, IOCKCJIbKY
C (0MOmbK OOHOW H TOH mE KOMAHLbB MOXHO OBPABATHBATbL BCE 9JE-
MEATH MACCHBA HJAKX TABJAUD,

TABJIK A
KOMAHLol ONEPALUWH 3ATPY3KH iJIA OUHI'O PETMCTPA

MNEMONIK BYTES TIME EFFECT ON FLAGE

TAKEN C 2 PV S N H
LD REGLSTER,REGISTER 1 4 - - . e - -
LD REGLSTER,NUMBER 2 7 - . . e e -
LD A, (ADDRESS) 3 13 - - . e = -
LD (ADDRESS),A 3 13 - . ewm w = -
LD REGISTER, (HL) 1 7 - e e m e -
LD A,(BGC) 1 7 - = e e e -
LD A, (DC) 1 7 - - - - - -
LD (HL),REGISTER 1 7 - . w e = -
LD (BC),A 1 7 - e m e o~ =
LD (DE), A 1 7 - = e, e e -
LD REGISTER, (IX+1) 3 19 - e e e e -
LD REGISTER,(IY+l1) 3 19 - = e o = -
LD (IX+1),REGISTER 3 . 19 - e e em = =
LD (IY+Ml),REGISTER 3 19 - - W = -
LO (HL),NUMBER 2 19 -
LD (1X+i),NUMBER 4 19 - - - - - -
LD (IY+4),NUMBER 4 19 - e e m = -

MREMONIC=MHEMOHKYECKOE OBOSHAYEHHE; BYTES—~KOJHYECTBO BAH-
TOB; TIME TAKEN-3ATPAUMBAEMOE BPEWH; EFFECT ON FLUOGE-COG-
TOAHWE ®JATOB 1OCHE BolllOJHEHHA; REGISTEK-PEFHGTP; NUMBER-
YKCJIO; ADDRESS—-ALPEC,
OBO3HAYEHHA UNA ®LATOB:
# — YKASHBAET, UYTO ®JAI MEHAETCA B. PESYJNbTATE OMNEPALHU;
¢ - YKA3LIBAET, UTO JAT CBPOUEH;
1 - YKASHBAET, UYTO @JAT YCTAHOBJEH;
-~ — YKASbLIBAET, YTO ¢JAI OCTAETCHA HEHSMEHHbLIM,
OCTAHOBAMCH [IOAPOBHEE HA HEKOTOPHX CHOCOBAX NEPELAYH HH-
®OPMALKA,

LD A,B

LD H,E

K T

HATIOMHHM KCHOJb3YENYW TEPMHAOJOIHN: “LD" O3HAYAET "3ATPY-
3KTb", "," O3HAYAET "B" W KOMAHLA B MHEMOHMYECKOM BHUE (COK-

PAUEHHOM) YHTAETCA KAK PYCCKOE MPELJIOKXEHHE, HO C OBPATHHM
NOPALKOM OTNEPAHLOE, (B OPMPMHANE, B COOTBETCTBHM C HOPMAMH
AHPJIWKCKOTO n3bIKA TOBOPHTCA O IIPAMOM IIOPAUKE OIEPAHMOB,

TAKHM OBPA3OM, BCAYX TAKYH, HAIIPHMEP, KOMAHLY, KAK

LD A,B Mbi IIPOYHTAJH bbl “"BATPY3HTb B B A ", A CJELYNUHH
NPMMEP YMTAJNCH Bb KAK "3AI'PY3HTb k B H",

BTOPOH CNOCOB PACCMOTPHM HA MPHMEPE!:

LD D,D7

(D7 - WECTHAULATEPHYHOE IIPELCTABJEHKE 21b)
B LAHHOM CAYYAE B PETHCTP L SBACHJAETCH YMCIO 215,

BO3MOXHO, Bbl NOMHHTE, YTO STO HASLIRAETCH HEIIOCPELCTBEHHOH
ALPECALIEA, (HA3BAHHE LOCTATOYHO OMYEBHLHOE, HE NPABIA JIHY

ONHATb=TAKH, Bb MOMETE UIPOLEJATb 3T0 C JwbbiMn PE'MCTPAMK H
JdnbbiMK YHCHAVH, OPPAHHYEHHAEM, KOHEYHO, CUYXHT PASMEP YHCIA,
£0 TOPOE MOXHO 3AHLATH C lTOMOWbWw 8 BHTOB: OT v LO 256,



NralnAnIOnItnVw AN AV 48 s aea ssascrsn  ces e -

OBO3HAYAET I[IPOH3ROJIbHbHH PEI'HCTP, A "N" = JWBCE 4YHCNO, 3LECH
[fO-NIPEXHEMY IEACTBYET PAHEE BBEIEHHOE YCJOBHOE OBO3HAYEHHE 8
BHTOB OLHOHR BYKBOW,

NPUMEP "BHEWHEA AULPECALHH":

LD A, (NN) 3AT'PY3HTH COONEPXHMOE AYEMKKM RN B A,

JONYCTUMA W OBPATHAH KOMAHLA, 3710 — OLHA H3 OBPANANLHKX HA
CF6f BHHMAHHE OCOBEHHOCTEH 280 - B HABOPE KOMAHWL MMEETCH
CHMMETPHA ,

LD (NN),A

OBA3ATEJNbLHO OBPATHTE BHHMAHUE, UYTO 3TH KOMAHLS [DOMYCTUMb
TOJIbKO ILJIA PEFACTPA "A"M,

IABAWTE 3AULEP¥HKMCS 3UECH HA HAHOCEKYHOY K IOCMOTPHM, UTO
9TH IBE KOMAHILbH HA CAMOM LEJIE HAM LAKT,

‘BO-IEPBBX ,4AUHAIIO30H 3HAYEHMKH YUCEJ, 3ANABAEMBIX YUCIOM NJIA
2 PEIHCTPOB (NW), BYUET OT # LO 65 535, 8TO 64K, TO kCTh.C
NOMOUbKY DBTOHW KOMAHIb MOXHO IIOJYYUTH LOCTYIl HE BONEE YEM 64K
TAMATH!  BTO 3HAYPT, UYTO BCA HAMATL: N3y, HIPOIMPAMMA, ILIUCILINEW
CBOBOLHAA TAMATE =~ JOJNXHA YMECTHUThCA B 64 K, B "16K
CNEKTPYM" HA CAMOM LENE 16K HUCINONBIYKTCA N3Y K 16K - TAMHTHK
C TNPOH3BOJAbHHM HOCTYNOM, YTO BMECTE COCTABJIAET 42K, 16K OT-
HOCHTCH TONBKO K IIAMATH C IIPOW3BOJIbHbIM LOCTYIIOM, B, "48K
CNEKTPYM" HWMENTCA TEXE CAMBE 16K 113Y TIJHNC 48K I[IAMATH C
ITIPOPW3BOJIBHHIM  LOCTYIIOM, YTO BMECTE COCTABJNAET 64K, MNO3TOMY
LA 280 HEBO3MOXHO MNOJNYUYHATH LOCTYN K bBONbwOMY KOJHYECTBY NA-
“wATH, YEM "48K CIEKTPYM",

KOMAHJIA LD A,(NN), UYHUTAEMAR KAK "3ATPY3UTb CONEPKKYMOE
AUSHKHK NN B A", - OUYFHb BOI'ATA BO3MOAHOCTHMH, OHA HO3BCHHET
HAd  YATATH CONFPXAMOE NWBOM HUYEWKKH MAMATH, BYLb TO NI13Y¥, HIH
IIAMATH C IPOA3BO/NbHbBIM AOCTYNOM,

Bbi MOXETE HCIMOJNB30OBATH 3TY KOMARNY MJNA HCCIELOBAHUM IO RA-~
WEMY BKYCY, LAAE LJA TEX AYEEK, T'IE MNAMATbH OTCYTCTBYET, HAll-
PUMEP, TNONBTATRCH [IOCMOTPETbH ,4YTO HAXOUUTCH 3A [PELEJAMK 32K
NAMATH, HLAXKE-ECHAH Yy BAC HET LONOJNHUTEJbBHOE [IAMATH, BAC mIET
ChPMPH3 = TAM BOBCE HE BE3ILE HYJIH!

OBPATHAA KOMAHUA "LD (NN),A", KOTOPAH YHTAETCHA KAK - "3Al-
PY3HTh A B AUYEHKY IIAMATH NN", BYIET MuTATbBCH BFRCTA 3AUUCH
TAKX¥E B JIRBYK AYEKY I[AMATH, HO UJNH HEE CKASHBAKNTCA ¢U3WYEC—
KME OI'PAHWYEHHA,

Bbl HE MOXETE B8ECTH 3A[UCh B AYEHKH , KOTOPHE HE MOI'YT CO-
LEPKATb OTY HAHOOPMALIAK, TMOUMOBHO HECYWNECTBYRWEW NAMATH 3A
[IPELEJNAMA PA3SMEPA BAUWEW CHCTEMbI,

OLHO K3 CROACTREHANX I9TOA KOMAHIE OIPAHHYEHHAHA COCTGOHUT B
TO™, YTO BAM HFEOBXOLHMO RO BPEMH HAIIUCAHHA NPOI'PAMMbB 3HATDH,
KAKYH AVYEWUKY [NAMATH ™Mbl XQOTHM [IPOBEPHTb HJH 3AITHCATH B HEE,

COKPAWEHHE "Nui" O3HAYAET ONPEAEJEHHOE YuCJIO, HAJIPAMEP, 17
199, A HE NEPEMEHHY K,

Bbl HE MOXETE ACUOJL30OBATH 9TY KOMAHLY B BKBHWBAJEHTE UHKIY
"FOR = NEXT" HA MAWAHHOM A3bKE, MO3TOMY OCHOBHOE IIPHMEHEHHE
ITuh KOMAHIObl = OTBEUEHWUE KOHKPETHHX AYEEK NAMHATH lIOL XPAHE=-
HUE [EPEMEHHbIX

A YTO ECIH Mh HE 3HAEM TOYHbiH ALPEC AYEAKU lAMATHA, TNE ™Mbl
BOJXHb MCKATHP HIOPMAUMKY MPELHNONOXMM, ™Mb MOXEM TOJNBKO I[OCYH-
TATbH ,UE ©STA HAHOOPMALHKA DONKHA HAXOLUTHCA 1 NOCKONBKY HAM
HEOBXOAWMO , 16 BUTOB, UYTOBH 3ALAThH ALPEC NMPOH3BOJbBHOW HYrHWKH
INAMHTH, HAM IIPULUETCH XPAHATbL EI'0O B 16~-BATOBOM PEMWCTPE ,T,E
, 8 OLHOA H3 IIAP PEI'MCTPOBR BC, DE WJIW HL, MIK B ODHOM H3 HH-
LEKCHBIX PEPHCTPOB IX HJAH IY,

OIWH M3 CHNOCOLUB WLJiA 3TONMO0 - CAUEJATbL TAK, YTObb B ONHOW H3
NTAP PETACTPOB COLEPAAICA ALPEC AYEWUKH MAMATH, [NOCKOJABKY HKH-
$0PMALUUA COLEPXKUTCA B PEIMHCTPE W HAM HE [JAH AINPEC HEIOC-
PEINCTBEHHO, Mbl HA3bBAEM 3Ty ¢OPMY ALPECAUHHK KOCBEHHOH PE-
M"’MCTPOBOH AJLPECAUHEH,

MHEMOHHYECKOE COKPAWEHHE INA TAKHX KOMAHL HMMEET. BUIL

LD R, (HL)
LD A,(BC)
LD A,(DE) MO~PYCCKHA 3TH KOMAHIAH YUTAWTCA TAK:



ASSEMBLEK "Z4X SFECTRUM" ©NOT COPY

"3AI'PY3UTDb B PEI'HCTP COLEPKMMOE AYEMKH LHAMATH, HA KOTOPYK
YKABBIBAET HL"

"3ATPY3HTb B A COLEPXMUMOE HYEHKH [AMATH, HA KOTOPYW YKASbi=-
BAET BC"

"3AI'PY3HTh B A COLEPXMMOE AYEWKH lIAMATH, HA KOTOPYW ¥KA3bl-
BAET DE"

OBPATHTE BHHMAHWE, 4YTO, HCHONAb3Y¥YA "HL" B KAYECTBE YKASATEw
Jdi HA HAUWY AYEWKY NAMATh, Mb MOXEm LPOBECTH 3ATPYSKY B JUBOH
PEI'MCTP, UAXE B H WIK L, XOTH 3TO # SBYYAT CTPAKHHO, HO 4TO,
lIPKMEHAN  BC hilh DE, Mbl MOREM 3AI'PYSHUTb TOJbKO B PEI'HCTP a,
TAK NPOACXOUHT IIGTOMY, YTO lIAPA PECHCTPOB HL TNPHBHJIEIHPOBAHA
TOYHO TAK Kk, KAK [PHBUIEI'MPOBAH PEI'HCTP A,

A 3UECb TAKKE HMEETCH CHMMETPHA [10 OTHOLEHHR K 9Thel HOMAH-

dLAM, M Mbl MOMEDN AHRAJOIMAYHbBIM QBPA3OWM 3ATPYXATD HHOOPMAIllAw B
HYEHKRH LAMATH

LU (HL),R

LD (BC),A

LD (DE),A 9TO TAKXE HAJLIBAETCA "KOCBEHHOW. PEIFHCTPOBOH Al~
PECAUMENW" BHE 3ABHCHUMOCTH OT TOI'O, B KAKOM HAIIPABJIEHHH NEPE~
BAETCA AHOOPMALHA,

C LPYIOH CTOPOKNB, tbi MOI'JIK bBb [IPUMEHATb WHUEKCHBIE PETIHCTPb
IX W IY IR YKA3AHHA HYEWKH [HAMATH, KPATKAf 3ANUCH 9THX KO-
MAHI MMEET Bhl;

LD K, (IX + 1)

LD R,(IY + j) TLE "R" = Olf#Tb UPOH3BOJbHBA PEIMCTP, A "L

~ "CMEWEHHE" OTHOCHTEJbBHO ALPECA, HA KOTOPHH YKASLBAET IX

dlid 1Y, (hE CHYTAWTE ObO3HAYEHHA "IU" = Mbl WMEEM BBHLY HE PE-
FecTP "D", A "A" = CMEWLEHHE (DISPLACEMENT)),
YyucJdo p" - 8-bHTOBOE 4YHCJIO, KOTOPOE HYXHQ YKA3bBATb BO

BPEMA HPOUI'PAMMUPCBAHWA H HENbSA CUENATDL [EPEMEHHHM, B 3TOM -
CJABOCTb i1AHHOW KOHKPETHOHW KOMAHLb, 4 3T0 O3HAUAET, YTO EE
[IPUMEHEHHE  OBbBIYHO OI'PAHHYMUBAETCH YTEHHEM W SANUCHKW TABIHLU,
COLEPXAU{HX JIAHHbBIE,
AMEETCA TAKXE CHUMMETPUYHAA KOMAHLA:
LD (IX + I),R .
LD (IY + i),R

ECMIH  3TOT KOHKPEITHbHH CIOCODB ALUPECALMK BbBTIALKWT HECKOJIbKO
YCJIOXHEHHbWM , HE DBECIHOKOMTECb, BAM CH BPAald JH TNOHALOBHUTCH B
HECKOJIbKnX TEPBbX BAuWKMX [IPOI'PAMMAX,

YUl 28v B 9BM "CHHRIJIEP" B BbCUWEW CTEIEHKW YHHUBEPCAJEH, U Bb
MORETE KOMBHHHPOBATb PA3HbIE CIHOCOBb 3AI'PY3KH YHCEJ, OIHCAH-
HbiX HAMH BbILE,

HATIPUMEP, Bb MOXETE KOMBEHHHPOBATbL HELOCPEACTBEHHYW ALPECA-
Ly (T,E, SALMARHE  Y4CIIA, KOTOPOE Bb XOTHTE 3AI'PY3HUTBL) C
BHENHEn ALPECALEKW (T,E, SALAHHE AAPECA 3AIPY3KH C lIOMOWbBK
[iAPbl PEI'HCTPOB),

3TO0 HAJBRAETCH "HEINOCPEUCTBEHHOM BHEWHEW ALPECAUHEAX",

K COmAJEHHWK bbbl MCXETE HCHNOJIb3OBATL TOMbKO ITAPY PEIHCTPOB
HL K 1109TOrY COKPALEHHAH 3AUHCH HUMEET BHLU:

LD (HL),N

9TO YLOBHO, HOCKOJbKY Bb MOKETE HEUOCPELCTBEHHO 3ANOJNIHHATDH
FYEUKY ILAMATH BE3 HEOBXOJMMOCTH CHAYAJA 3ATPY3HTH 3TO 3HAYE-
HHE B PETHCTP,

BO3MOXHA AHAJOI'MYHAA KOMbMHALUWA C AHAEKCHbBMWH PEIMHCTPAMH,
OHA HASHBAETCHA “"HENOCPEUCTBEHHAA HALEKCHAH ALPECALUHA", GOTA
KOMAHIA HCIIOJNBb3YETCH. BOJEE OI'PAHHYEHHO, MW COKPAWEHHAA ¢OPMA
TAKHX KOMAHL UMEET Bnli

LD (IX+ 1),N
LD (IY+ H)DN

MPUMEHEAUE 3THX KOMAHI B [IPOPPAMME HA MANAHHOM A3BKE

LABAATE TGHPOBYEM HA IIPAKTHKE NPUMEHATb HEKOTQPHE H3 9THX
KOMAH "LD".

¢ J AU U UX NI PHUuWMEHEHU HM AMAE

B MAWIMHHOM A3bKE "®JAl'" O3HAYAET "OTMETKA", A’ - 3T0 TO,
STO Bbl HOUHHMAETE, ECJHW XOTHTE INIOMETHTb LJud KOI'Oo~To LAPYyroro,
510 BpllOJAHEHO OHFELEJEHHOE YCIHOBWE,



B TOM, YTOBb LATb NPOCPAMMUCTY HMHOOPMALWK O HYHCNE ,HAXOINA-
flEMCA B PEFMCTPE "A", HJIH HH ©OPMALUK O TOJIbKO YTO BHNOJHEH=-
HOM NOCHELHEM BblYHCIIEHAH,

HAIIOMHHM, YTO OLWH M3 PEFMCTPOB UMl OTBEINEH. IOA ®JAT'H -~ 3TO
PELHCTP "F", Bo MOIMIH TAKXE OBPATHTb BHMUMAHHE HA TO, YTO B
HAYAJIE T[OCNELHE#A TJABb B TABJUUE CBELEHbB PA3JHYHHE KOMAHbl,
KOTOPHE LOJXHb BbellW B 3TOH TJIABE. PACCMATPHUBATHCA, K YACTD
TABJIAUL BbJIA OTBELEHA HA OIIMCAHWUE BOSLEWCTBHA KAXKNOA KOMAHILbI
HA o¢JATH, (K CYACTbKW, HH OLHA H3 KOMAHL 3TOH TNOCAEAHER TJ1ABbI
HE BJHANA HH HA OIHH ¢JIAT,)

S z H P/V N C
! ! ! ! ! !
1,SIGN I ! ! ! 1
FLAG ! ! ! ! !
2, ZERO ! ! ! !
FLAG ! ! ! !
3, HALF=CARRY ! ! !
FLAG ! ! !
4 ,PARITY FLAG ! !
5,0VERFLOW FLAG ! !
5,SUBTRACT !
FLAG !

7, CANRY

FLAG

1~0JIAT 3HAKA; 2=9JIAI'" HYNA; 5=04Al NOJOBMHHOTO LEPEHOGA

4=06JAT YETHOCTH; S5-9JAT NEPEIONHEHHA; 6-¢JIAD BHUYUMUTAHHN ;
7-0JIAT MEPEHOCA

40 CAMOM LEJNE PA3PABOTYMKM IPHAYMAJHK CEMb &JIATOR, HO PENH-
AW, YTO DOHHMM PEIMCTPOM (TAK B OPHUTHHANE, OYEBHLHO, HMEETCH
8 BWIY BHT,B8MNPHMEY, IIEP,))MOKHO PEAJIM3OBATH IBA SJIATA: #
JETHOCTH W MEPEMOJHEHHA,

IABAWTE TEIEPb [OAPOBHEE PACCMOTPHM KAXIHH M3 BTHX GNATOB

$NAT HYUH

3TOT ®JAT Mb YXE PACCMATPHBAJM BhliE, EMD NMPAXJAILKOE 3HAYE-
HUWE OYEBHIOHO, OH OBHYHO YCTAHABJHBAETCA [IDGNE APUSMETHUYECKHX
OIEPALLAM, MOCKOJbKY CIYXAT IAA OMNWHCAHUA COLEP¥AMOIO PEMWCTEA
nAn'

OBPATHTE, OUHAKO, OCOBOE BHHMAHMAE HA T0, YTC B PEIHCTPE
"A"  MOXKET COLEPXATbCA @, A ®JIAT HYJA YCTAHOBJEH HE BYLET,
TAK JEPKO MOXET CJUYYMTHCH NPH BHIIOJIHEHAH KOMAHIb

LD A,

®IAT HYJA TAKKE YCTAHABJMBAETCA, ECJW HYJEBoIM OKASBBAETOA
PE3YJbTAT KOMAHIL M3 PPYNNbl "[IEPEMEWEHHA B KPYTUBOM [OPALKE H
CLBUIOB",

KPOME TOTO, ®JIAT HYJA OKASHBAETCA EJMHCTBEHHHM 3PUMbIM PE-
3YJNbTATOM HEKOTOPHX KOMAHN TNPOBEPKH, TAKHX KAK I'PYUNA KOwmAHI

"IIPCBEPKA BHTA", B 9THX CAYYARX &JIAT Hy s YCTAHABIABAETICAH,
ECJIHW NIPOBEPAEMbIA BUT PABEH HYINK,
$JIAI 3HAKA

SNAT 3HAKA OYEHb HATIOMHHAET ®JIAD HYJIA W LEWCTBYET 00O
IPEMMYWECTBY HA TOM XE CAMOM HABOPE KOMAHL (PACXOXLEHHE B
OCHOBHOM KACAETCH TPYIMbH "IPOBEPH BUTA", ILE MOHATHE OTPHULA-
TEJAbHOTO BHTA MPA JINBOM WHTEPNPETALWM JIMWEHO CMBICIA) ,
$JIAT NMEPEHOCA

9TO ~ OLHH M3 HAWBOJEE BAXHMX ¢JIAI'OB, HMKHHXCA B A3BKE AC-
CEMBAEPA, TIOGKONbKY BE3 HEIO0 PE3YJIbTATH APHOMETAYECKHX
UIEHCTBUY B ACCEMBJIEPE BHJW Bbl COBEPWEHHO BECCMbIGIEHbIMH.

YTO HYXHO NOMHWUTH, 3TO TO, YTO KOMAHIb A3bKA ACCEMBAEPA
BCEMAA OTHOCATCA JIHBO K. 8=BHTOBbM YUCIANM HIH K 16-BHTOBOIM
YHCTIAM,

3TO O3HAYAET, 4YTO YHCJA, C KOTOPHMHK Mbl MMEEM JENO, MOPYT
BHTb JHBO

84BIT *x)  0-256
16-BIT *%) @-65535 JIMBO, ECJH Bb BKJAKYAETE MEPEHOC,
8-BIT *x) 0-256
16~BIT *%) P=-65536 PACCMOTPHM CHTYALUND,B KOTOPOA Mbi BHIOI-



SHEM CAELYKAMEE BLYHTAHHE

2 00
2 01
PE3YJIBTAT = 2 6 b 1
3TO = IIPAMOE CJIELCTBHE TOI'O, 4YTO ¥ HAC HUMEETCA TOJbBKO Ol=

PAHHYEHHBIK  JAHALIO30H YACEJN, W TO XE CAMOE MOXET NPOH30KTH,
CYEBWMUHO, 4 C 16—-BHTOBLIMKH YHCINAMH,

Mbi BKLEJIH, 4YTO ®JIAl' NIEPEHOCA MOXET bblTb YCTAHORJEH B PE-
OYJABTATE BulMHTAHKA [IPA HAJWYHAKU “YXOLA 3A HOJbB", ¢JUAI' IEPEHO-
vh  MOMET BHTb TAKWE YCTAHOBJAEH B PEJYJBTATE ONEPAUMA CHOKE-
HAA ECHK LONXHO EbITh "HNEPENONHEHHE",

[HOSTOMY YJLOBHU [IPEUCTABJATD CEBE BHT [IEPEAOCA KAK 9-H BHUT
FEHCTPA "A™: :

NUMBER CARRY BIT NUIBER IN BIT KFORM

152 - 190606 01020
+ 13b - 12009 111

267 1 W 2 9 © 1 ® 1 1 NUMBEK = YHCJNO; CARRY BIT = BHUT [E~-
PRHOCA; NUMBER IN BIT FROM YHCJIO B BHAE BHTOB

ONHAKO [IOCKOJAbKY ¥ HAC HET 9 BHTOB, A PEIHCTPE "A" BYIET
COLEPXATBCA YHMCHO ¢BH (LECHTHYHOE - 11) K IIEPEHOC BYULET YC-
TAHOBJEH (T,E, PABEH 1),

MOXHO 3AMETHTb, YTO [PH BLYHUTAHWHM SAHUMAHHE M3 9-I'0 BHTA
TAKXE UPHBEILET K IIOABJEHHW B HEM "1"

ACIIONb30OBAHKE ®JATOB B KOHCTPYKUMH HA MAUMHHOM ﬂsmxa.

OKBMBAJEHTHONW NPEMJIOXEHWY “IF , , , THEN, , , ,
B AGUKE "BEACHK" ¥ HAC ECTb BO3MOXHOCTbH KOHCTPYHPOBATb CH~-
TYAUWN THIIA “IF ,,, THEN", TAKHE KAK
IF A=® THEN ,.,.,
1, WHERE WHAT FOOLLOWS CAN BE "LET ,,,."
2 OR "GOTO, 4y,"
2 OR "GOSUB,,,"

1 - IAE-TO, YTO CIEAYET, MOKET BhTb; 2 =~ HJIWA (PUHATHA PEUWE-
HHA TOYHO TAKOI'O XE THIIA MOXHO 3ANPOMPAMMHPOBATb HA MAWMHHOM
ASbKE  (3A  hCHJIKWYEHHEM [NPELJNOXEHMA "LET ,,,") BMECTO TOI'O
YTOBbL HALIKCATH "IF A=9", Mbl [IPOCTO NPOBEPHEM ¢JADM HYJAA: ECAH
OH YCTAHUBJEH, TO Mbl 3HAEM, YTO A=0,

TPH PACCMOTPEHHMX HAMH K HACTOAWEMY MOMEHTY ¢JJATA = 3TO B
OCHOBHOM BCE, YTO HAM HYXHO, YTOBb BolbPATb CAELYNUYH KOMAHLY
L BRUIOJIHERKA

HOLOBHAS KCMAHMA MMEET CJUEAYWUHK @OPMAT: HAIIPUMEP: JP CC,
END , I'AE "JP" = MHEMOHHYECKOE OBO3HAMEHHWE KOMAHAH [EPEXOLA
(JUMP), A "END" = YNOBHAA METKA,

9TA KOMAHLA [0-PYCCKH YMTAETCH KAK "MEPEMTH [PH YCAOBHH CC
HA END"
YCHOBHE "CC" MOXET bbiTb JAwBbM H3 CIUELYKWWHX:

Z (= HOIb)
NZ (= HE HOJb)

P (= HOJNUXKHTEJBHOE)

i (= MHHYC)

C (= NEPEHCC YCTAHOBJEH)
NC (= HET TNEPEHOCA

GJIAD YETHOCTA/NEPENQ/IHEHNKA

YTOT ®NAT IJAA HEKOTOPbX KOMAHUL LEACTBYET KAK &JAP YETHOC=-
Td, A LN LPYI'HX = KAK $JAI' IIEPENOJIHEHAR, OUHAKO NYTAHHLA
BO3HHKAET PELKO, [OCKOJbKY OTH LBA THIA KOMAHJL OBBYHO HE
RCTPEYANTCSH BMECTE,

POJIb  ®JiAlA KAK YKASATENH YETHOCTH BBHICTYINAET B JOFHYECKHX
OUEPALMAX, # OH YCTAHABJHMBAETCA B TOM CIYYAE, ECJIH B PE-
SYJNbTATE YCTAHOBJEHHBM OKA3bBAETCHA YETHOE KOJNHKYECTBO BHTOB
BOJEE [OAPOBHO BTOT BONPOC Wbl PACCMATPHBAEM B TJIABE JNOIHYEC-
KnX OHEPALUAX,

NMEPENOJHEHKE I'OBOPAT BAM O TOM, YTO TOJbKO YTO BHIOJHEHHAH
BKAMH APHOMETHYECKAA OMNEPALMH MOXET LATb PE3YJIbTAT, HE YME-
LAKNLGMUCH B 8 BHTOB , BMECTC TOPO, YTOBbl HA CAMOM MEAR N2



YAlb, YTO MIi#A 3AIACH PE3YJbTATA TOHANOBHJICA 9-# BHT, 9TOT
®JIAT TOBOPHT O TOM, YTO R PE3YJbTATE ONEPAIHKKH 8-H BHUT UIME-
dHJICH !

B IPHBEIEHHOM BblllE MPHUMEPE IO CJIOKEHAA 132 H 135 8-H BHT
Btll PABEH "{", A IOCJE -~ "@", TAK YTO INOJNXEH bblJl BHTbh YCTA-
HOBJEH &JATl IIEPEIOJHEHHA, HO ¢JATD NEPEIOJHEHHA BYNET TAKKE
YCTAHOBJEH W B PE3YJbTATE TAKOI'C CIOXEHHA,

64 w190 0 ¢ a0
+ 65 A1 b 0001
129 10060 #06 ¢ 1

®JIAD BHYHTAHMA

9TOT ¢JAl YCTAHABJNHABAETCH ,EC/AK [OCHNENHEA ONEPAUMEM bbUIO

BbIYUTAHHUE!
®JIAT TIONORUHHOI'O NEPEHOCA

ATOT $NAT YCTAHABJMBAETCA CIHOCOBOM, AHAJOTHUYHBIM SJIAI'Y MNE-
PEHOCA, HO TOJNbKO B TOM CJIYYAE, KOI'lA WUMEETCA [EPEIOQJHEHHE
Al 3AHWMAHPE M3 5-I'0 BHTA, A HE H3 9-I0!

KAK ®JIAT BbLIYUTAHMH, TAK W ®JAT TONOBHHHOTO NMEPEHOCA [PHME-
HANTCR TOJBKO WJIA APAGMETHUYECKKX OIEPALMA HAL "NBOHYHO KOOd-
POBAHHbIMY OECHTHYHbBIMA YKCIAMHU", Mbl PACCMATPHUBAEM 3TH ¢JAI'M B
FJABE "APHOMETHYECKHE LFEHCTBHA HAL NBOHYHO~KONHPOBAHHBIMM IE-
CATUYHBIMH YHMCJIAMH",

YBREJNHWUYEHNUHE H YMEHDBNEHHE YHKCE.I

YBEJHYEHHUE

INC R "INC" (10-AHTJIMUCKH UYHTAETCH KAK "INCKEASE" (YBEn-
YUTb) U POBOPHT CAMO 34 CEBSA,

YBEJIHYEHHE YHCIA HA TAPAX PEI'ACTPOB 3ATNUCHBANTCH TAK:

INC RR '
INC IX

INC IY IPUE "HR"™ OBO3HAYAET I[IAPY PEIMCTPOB, TAKYK KAK "BC",
"p E" , "HL"

OBPATHTE EWE PA3 BHYMAHHE HA NPOCTOH CNOCOB OBO3HAYEHHA
TOMO, KAKHME OIEPAIIHK MCTIONB3YNT 8-BUTOBHIE YUCJHIA, A KAKHE 16—
BUTOBbIE

8-BHTOBHE YHCJIA OBO3HAYAKTCH OILHOW BYKBOH, A

16-BUTOBBE -~ LBYMA,

ONHAKO KOMAHiUA "YBENNYEHHH" HA CAMOM [IEJE HUMEET EME BJb¥UE
803MOXHOCTH, YEM BHUKHO K3 IPHBELEHHBX JIIPAMEPOB, MOXHO YBEJH-
YUTh CONLEPXHMOE JIWBOr AYEWMKUA MAMHTH, FECNH Mbl CMOKEM 3ANATDH
EE ALPEC C MNOMOUbK HHLEKCHbX PEIMCTPOB WU NPHUBHIEMHPOBAHHOM
NAPb PETMMCTPOB, HL:

INGi (IX + L)
INCi (1Y + 1)

INC (HL) T'll& "I " - CMEWEHHE (DISPLACEMENT), A HE PETHCTP
D!

YMEHbWEHKWE YACJHA CHMMETPHYHOCTb HABOPA KOMAHL Z89 TOUTH
HABEPHAKA [LOJXHA OBECIEYMBATb, UYTOBB BCE, 4YTO BH MOXETE
YMEHbWHTb, Bbl MOPJIA TAKXE H YBEJNHYKTH , M MMEHHO TAK OBCTOHT
LEJNO

DEC R

DEC RR

DEC IX

DEC 1Y

DEC (HL)
DECL:(IX+ 1)
DEC: (IY+ I1)

MHEMOHHUYECKOE COKPAWNEHHE “DEC" [II0O-AHTJIHACKH YUTAETCH KAK
"DECREASE" (YMEHbWHTH,H 3NECH HYXHO TOXE BbHTb BHMMATEJNbHbIM
NPH WCMNOJNIBIOBAHWHA CKOBOK,

BIHAHHUE HA $JIAI'H
. TIOCKOJNBKY KOMAHUE YMEHBWEHWA U YBEJIHUYEHHA B8=BUTOBBX UYHCEI
BO3LEHCTBYDNT HA BCE ¢JAT'M, 3A HCKIWYEHMEM ¢JIATA NEPEHOCA,
AMEHHO 3JECb YILOBHO ILATb OB30P PABQTH C ¢NATAMhK,

BAXHOE:BAMEYAAHE: KOMAHLb YBEJHYEHHA H YMEHbWEHHA Nif 16-
BUTOBbBX . YUCEN HE BJIMENT HA KAKHE Bbl TO HY BbJO ¢JATH, U3IME-
HAKNT ©®JATH TOJIBKO OIIEPALUWH, YBEJUYEHHA H YMEHbWEHHA JUJIA 8-BH-—



TOBbBIX YHCEJ,

QJIAI' SHAKA: ITOT ¢JAT BYLET YCTAHOBJIEH B (=1) ,ECJHH BAT 7
8-BHTOBOI'O PE3YJIBTATA PABEH 1,

QJIAT  HYJA: STOT ¢JAI BYLET YCTAHOBJEH (=1), ECJIH 8-BUTOBbIK
PE3YJbTAT PABEH HYJWB,

®JAI’ HEPENOJHEHHA: 9TOT JAI BYUET YCTAHOBAEH (=1), ECIH
COULEFXHAMOE BHTA 7 6-=bBbUTOBOI'O YUCJIAA HMIMEHAETCA B PE3YJIbTATE
OlIEPAUHR,

PJAD  UHCJHOBAHHOI'O NEPHOCA:; 9TOT ¢JAT BYLET YCTAHOBJIEH (=1),
ECJH HUMEETCH NEFEHOC HJIH 3AHUMAHHE H3 YETBEPTOI'O BHTA 8-BU~-
TOBOI'O 4HCJaA,

JAI OTPHUAHHA: ITOT ¢JATI' YCTAHABJIMBAETCA, ECJH NOCJELHEH
BbflOJIHEHHO4  KOMAHLOx  bblJlO BbIYXUTAHHE, TAK, OH CbpACHIBAETCH
(Z0)JiJIR "INC"™ h YCTAHABJIHBAETCH (=1) JUisi "DEC",

A FWHSMETHYECKHUE OIlEPAUBUA B AL
8=PA3PALHbIMA YHCJIAMHU,

{10 HOBOLY APHOMETHUYECKHX ONEPALMHK WJA OUHOPO PEI'MCTPA HYX-
HO TOJNbKU SAMETHTb, UYTO BCE OUEPALHM B LAHHOW DPJNABE OTHOCHT-
CH  TOJbKRO K 8-bBUTOBbIM YHCJIAM W BCE OHH LOJXHL BHUQJHATHCH C
HOMObay UPARNJIEI'MPOBAHHOIO PEI'MCTPA A,

STOT ®AKT HACTOJbKO UPTAHHYHO BUUETAETCH B MHEMOHHKY MA-~
LEAHHOI'O  HILIKA  Z8k, YTO B HEKOTOPHX MHEMOHHYECKHUX OBO3HAYE-~
HnAX COKPAUWEHKE "aA" HIPOCTO OUHYCKAETCH, HAIPHMEP, ECJH HYKHO
Bb4ECTb "B"™ H3 "A", ECTECTBEHHO BbiJi0 bbi OXUJATD KOMAHZbB, N0-
JOBHON

SUB 4,8 HA CAMOM XE LEJE MHEMOHWYECKOE OBO3HAYEHHE HMEET
BHI:

SUB B

KOMAHLbi APAOMETHUYECKHX ONEPAUMM LIA 8-PA3PHUHbLIX YHCEJ
1 MNEMONIC I BYTESI TIME 1 EFFECT ON FLAGS I
! I I R e e Kl e S |
I I I TAKEN 1 C 1 2 1 PVISTINTIHI
1- - I I S o Ry P R B el e
I ADD A,REGISTER I 1 1 4 I # 1 # 1 #1 #1001 #1
1 ADD A,NUMBER I 2 I 7 I # 1 # )1 #1 #8101 #1
1 ADD A, (HL) I 1 1 7 1L # 1 #1 #1 #1001 #1
I ADD A,(IX+ J) 1 3 I 19 I # 1 #1 #1 #1061 #1
I ADD A,(IY+ H) I 3 I 19 I # 1 81 #1 #1001 #1
l -1 R [ - | ) ) | I I I
1 ADC A,REGCISTR 1 1 1 4 I # 1 # 1 #1 #8101 #1
I ADC A,NUMBER I 2 1 7 I # 1 # 1 #1 #1001 %1
I ADC A, (HL) I 1 I 7 1 # 1 # 1 #1 #1901 # 1
I ADC A,(IX+ L) I 3 1 1y 1 # 1 #1 #1 #1901 #1
1 ADC A,(IY+ L) 1 3 I 19 I # 1 #1 #1#101l1#%]
1= - -1 el DRy B g Eatet ) Ry PR P |
| SUB A,REGISTR 1 1 1 4 I # 1 &1 #1 #1111 #1
1 SUB A,NUMBER I 2 I 7 I.# 1 # 1 #1 #1111 #1
I SUB A, (HL) 1 1 I 7 I # 1 ## 1 #1 #1118 1]
I SUB A,(Ix+ L) 1 3 I 19 I # 1 # 1 #1 #1101 #%1
I SUB A,(IY+ u4) 1 4 I 1Y I # 1 # 1 #1 #111+#1
- - -1 ) Daand EEE Y B GE B
1 SBC A,REGISTER I 1 1 4 1L # I #1 #1 #111#1
I SBC A,NUMBER I 2 I 7 I # 1 #1 #1 #111%#%1
1 SBC A, (HL) I 1 I 7 I # 1 &1 #1 #1111 #1
I SBC A,(IX+ L) 1 3 I 19 I # 1 #1 #1 #8111 #1
1 SBC A,(IY+ 4) 1 3 1 19 1 #1 #1 #1 #111¢#1
l1- I R ) [T QU GRS PR
I CP REGISTER I 1 I 4 1 # 1 #1 #1 #1171 #1
I CP NUMBER I 2 I 7 1 # 1 #1 #1 #1111 #1
I CP (HL) I 1 I 7 I # 1 #1 #1 #1110 #1
i CP (Ix+ 1) I 3% 1 19 1 # 1 # 1 #1 #111#1
DCE (IY+ 1) 1 3 I 19 1 # 1 #1 #1 #111%1

MNEMONIC=MHEEMOHHYECKOE OBO3HAYEHME; BYTES—BAWTHjTIME TAKEN-
SPEMA BbillOJHEHWA} EFFECT ON FLAGS = BOJSUEACTBHE HA ®JAT'H;
nEGISTER=PEI'MCTFE; NUMBER - 4hCJIO ,



NNIOKAS3BIBAET, UYTO ¢JATI HUMEHER viot auaia.,

NNOKA3bLIBAET, YTO ¢JIAI' CEPACHBAETCH ;

[IOKA3LBAET, YTO ¢JIAT YCTAHABIIMBAETCH;

[IOKA3BRAET, 4YTO ®JAT OCTAETCA HEWSMEHHbIM,
BONPEKH 3THNM OTMPAHUYEHHAM, HAKJALGBAEMbM HA APHOMETHYECKHE
KOMAHILB (OHA LOJIXHoi OIPAHWYHBATHCH PEIMCTPOM A), H3bK Z30
OYEHb PA3HOCTOPOHEH B MIAHE TOro, 4YTO b MOXEM CJNOXATb C
TPON3BONIbHbIM YHCIIOM,OTNOKXKEHHBM B PEFWCTPE 4,

| =S n

ADD A4R CIOXHUTh C A NPOWU3BOJIBHbIK OLHHAPHBIK PErANCIP;
ADD A,N CNOXKHTb G A MPOUIBOJNLHOE 8~-BUTOBOE YHCIO;
ADD A, (HL) [IPHBABHTH 8-BUTOBOE YHCIO,

AJILPEC KOTOPOIO 3ANIAETCH (HL);

ADD A,(IX+ L) [IPABABHTb B~BUTOBOE YHCIO,

‘ AUPEC KOTOPOIQ 3AJIAETCA (Ix+ 1)
ADD A, (IY+ Ji) [(IPABABHTb 8-BHTOBOE YHCIO,

o APEC KOTOPOI'O 3AIAETCH (I1Y+ 1),

KOHCTPYKTOPH 280 NPELOCTABHJIKM HAM EUWE OLHY KOMAHLY, AHAJO-

PHYHYR  ADD, HO MPHHMUMAKEYH BO BHUMAHME BO3MOXHOCTb [EPFEIlOJ-
HEHHA B ¢JNATE LEPEHOCA.

9T0 -~ OYEHb [QJIESHAA KOMAHIA: "ADC", YUTAKWUWAACHA KAK "CJO-
XEHHE C TEPEHOCOM"™ (ADD WITH CARRY),

OHA' COBEPUWEHHO COBHNAJAET C KOMAHUOR "aADD", WMEET TOT KE
iiMA I[IA30H YHCEJN, PECACTPOB,M T,0,,. KOTOPHE MOXHO CKJALEBATH
C PEMHCTPOM "A", 3A HCKJIKYEHWEM TOI'0, YTO [IEPEHOC TAKXE
CKJAALBIBAETCA (ECJKW OH YCTAHOBJEH),

3T0 ULAET BO3MOKHOCTDb CKMAILBIBATbL YWUCJIA, IPEBLUAYWLHE 250, C
oMoub® LENOYKHA ONEPAUHKE;

HANPUMEP, CIOXWTb 1000 (T,E, B3E8H) C 2000 (T,E, P700H) #
3AIIOMHHTb PE3YIbBTAT B BCj

LD A,E8H : MJANWKE PA3PALb [EPROTO YHCTA

ADD A,DPH ! MAALWUE- PASPALLL BTOPOI'O YHCJIA
LD C,A ¢ SANHCATH: PE3YJIBTAT B C
LD A,0Q3H : CTAPUWHE FA3PALb NEPBOIO YHCIA
ADC A,@7H : CTAPUWHE PA3PHIL BTOPOI'O YHCIA
LD B,A i SAIIMCATH. PESYJIBTAT B B

NNOCJAE NMEPBOI'O CJIOXEHHA (E8 +0w) Y HAC oJJAPD ILEPEHOCA BYNET
YCTAHOBJEH (IIOCKONIbKY PE3YJbTAT BbHJ BLOJIbWE FF), A B PE[HCTPY
A BYULET B& ({IPOREPhTE 8T0 CAMOCTOATEIJIbHO),

BTOPOE CJNOXEHHE (3+7)-IACT HE @AH- (= 12 ILECATHYHOE) , KAK
MOKXET TNOKA3BATHBCR HA IIEPBHHM B3MaAlL, A @BH (= 11 [OECHTnUYHOE)
H33A TNEPEHOCA,

NOBTOMY KOHEYHbLIY PE3YJNLTAT BYIET PABEH UBBB8H=3¥AW! TAKYN
UETOYKY MOXHO [POLONXATL W OBPABOTATH YHUCJHAO MPOHW3BOJLBLHOIO
PABMEPA, A PEQJYJIbTAT BYINET XPAHHTbCA B NAMHATH, A. HE B IIAPE
PEPHCTPOB |, :
8~-BbUTOBOE BHYHUTAHHUE

OHO COBEPMEHHO TAKOE ¥E, KAK W 8-BHTOBOE CJIOKEHHE, HMEETCSH
IBA HABOPA KOMAHIL, OLWH uJiA OBBYHOI'O BHIUKTAHKA, LPYIOH - JJIA
BHYUTAHHUA C T[IEPEHOCOM!

SUB S - BHYECTbL S

SBC-S -~ BbHIYECTb S C ITEPEHOCOM, OBOJHAYEHWE "S" [IPENHA3HA-
YEHO AONd TOI'0O XE IOUANIA3S0HA BO3MOXHbHIX ONEPAHUOB, YTO0 ¥ IJA
KOMAHL CIOXEHHA,

CPABHEHHUE UBYX 8-BUTOBbIX YHCEJ

OABAHWTE OTBJIEYEMCA HA MAHYTKY OT MAWUHUHHOI'O A3bIKA H [10CMOT~-
PUA, YTO XE Mol HA CAMOM JEJE HOHUMAEM O CPABHEHHENM ULBYX
YUCEN!

MH 3HAEM, YTO NMPOHUCXOUHMT, KOTILA LUBA CPABHHUBAEMBIX YHKCIA
COBIMAJLAKT =~ OHW "PABHbH", OJIIMH U3 CMNOCOBOB OBO3HAYEHHA ITOIC
SAKTA B APHOMETHYECKOH SOPME - CKA3ATH, YTO PA3HOCTh MEWLY
OBYMA YHCJIIAMH. PABHA HYJNO,

YTO ECJNA CPABRHHUBAEMOE YHUCJO MNPEBLIWAET NEPBOE YHUCJOT? TOIAA
PESYJAbLTAI NOCJIE BbYUTAHHA HOBOTI'O YHUCJIA- BY IET OTPHIIATENbHbIM,

AHAJIOI'MYHO, ECNHW HOBOE YHCJO bbIJIO MEHbME, TO PA3HOCTbL BY-
LET NOJOANWTEIDHOH,

MH MOXKEM C 1OMOWbKN 3TUX NOHATHW PA3SPABOTATbL CUCTEMY CPAB-



HEHHA HA  MAWAHHOM H3bKE, BCE, YTO HAM HYXHO, = 9TO $JATH H
VIEPAUNA BblYATAHHA, TNPEANOJOKHM, HAM HYXHO CPABHHUTbL YHCJiA W3
REKOTOPOTO [HANO30HA C YUCJIOM, CKAKEM Ot

LD 4,5 ! WMEWWEECH YHCJO

SUB N ¢ CPABHMBAEMOE Y#CJi0

TOTLA ¥ HAC MOJNYYHTCAH CAELY WHUHE PE3YJIbTATH,

FCIKH N = 8 ¢JAT HyJid YCTAHOBJIEH, wIAI' NEPEHOCA CBPOUWEH,

ECIHM N < 5 ¢JAT HYJA CBPOWEH, @JIAI' DEPEHOCA CBPOUWEH,

ECJIH N > 5 ®JAI' HYJH CBPOWEH, JAI' IEPEHOCA YCTAHOBJEH,

NOBTOMY ACHO, YTO NPOBEPKY HA PABEHCTBO LAET ¢JATI' HYJA, A
IIPOBEPKY HA “[PEBBWEHHE" =~ oJIA] IEPHOCA, (IPOBEPKOH HA
MEHBWE" BYIFT CBPOC OBOHX $JAIOB),

EIAHCTBEHAHOF HEYLOBCTRO 3TOI0 METOLMA COCTOMT B TOM,YTO CO-
LEPXAMOE PRCHCTPA "A" H3MEHAETCA B PESYJBTATE 3TOH OUEPALUMH,

K CYACTbK ¥ HAC ECTb OIEPALUHA "CP3", HUO~AHTJIHHCKH OHA 4Yu-
TAETCH KAK “COMPAKE"(CPABHHTb), OBPATHTE BHHMAHHME, YTO OHA
IIO3BOUJAET CPABHKRATH TOJbKO TO, YTO ¥ HAC YXE MMEETCH B PE-
PACTPE "A": LHAIIO30H BO3MOXHolX YHCEJ LJH CPABHEHMH TAKOH XE,
KAK W LJIA CJIOXEHKH ,

"CPABHEHNE" COBEPWEHHO COBITALAET C "BhlYHTAHMEM" 3A HCKINYE-
HAEM TOI'O, UYTO COUEPXMMOE PEIKCTPA "A" HE H3MEHAETCH, PE-
3YJUbTAT CKA3BBAETCH TAKMM OBPA30M TOJbKCQ HA PJIATAX,

DOl YECKHE OMNEPATOUPH

ECTb 7Trk OlEFALWH, KOTOPHE B OBJACTH UPOI'PAMMHPOBAHHH HA
MANMHHOM  A3bIKE (MWK HSbKE ACCEMBJIEPA) HMMEKT TAKOE XE 3HAYE-
HAE, KAK ¥ BOJEE HHPOKO HCIQJbSYENBE CIOXEHUE, BHYMTAHHE,
YMHOXEHHE KJIH LEJEHHE B OBBHYHOH APAOMETHKE,

Hx ObbiYHO HASHRAKT BYJEBCKMMK OIIEPATOPAMH B YECTbh YEJOBE-
KA, COOPMYNIMPOBABWEINO UJNA OTHX ONEPAUXK [PABHJA, 9TO CIE-
LY NWHE ONEPAUMMK;

AND
OR
XOR

Mbl  YXE 3HAKOMb C NMOHATHEM OMNEPALMHM, [PHJIOXAMBIX KO BCEMY 8-
BMTOBONY  YWUCAY, HO [(IPHYHHA, li0 KOTOPOW 3TH ONEPAUHH HUMEKT
TAKOE 3HAYEHME, COCTOMT B TOM, UYTO OHM SATPATHBAKNT OTLENbBHLE
BATH YHCJA,

UABANTE PACCMOTPHM OUHY H3, STHX. OUEPAUMH "AND":

BIT A BIT B RESULT OF BIT A "AND" BIT B

b () ]
1 (] )
) 1 )
1 1 1

BIT = BUT, RESULT = PE3YJIbTAT

OYEBMUHO, YTO PE3YJLTAT ONEPAUKM "AND" COCTOHT B TOM, YTO
"{"  [OAYYAETCA TGNbKO B TOM CIYVAE, ECun "A" U "B" OBA CO-
LEPXAJIH "1

HA MAWWHHOM H3BIKE ,ECJAH Bbl BBIOJHAETE AND IR ABYX YHCEI,
TO PE3YJbTAT BYNET TAKMM, KAK ECJM bbl Bbi BbllONHAJH "AND" LJH
KAXAOTO OTUEJNbHOTO BHTA 9THX LBYX YHCEI,

OMEPALMA "AND" OYEib NOJE3HA TEM, 4TO [I03BOJAET HAM MACKU-
POBATb BART, TAK UYTO OH H3MEHWETCA TAK, YTOBH COLEPXATb
0UAbKO OHPENENEHHBE BHTH,

ECJIM, HAINPHMEP, Mbl XOTHM OIPAHMYHTb KOHKPETHYW MEPEMEHHYK
LMATO30HOM ¥ = 7, HAM XOYETCA BIOJME ACHO YKA3ATbH, YTO HH-
®OPMALlAY  JI0AKHA COLEPXATBCA TOJBKO B BHTAX @ - 2, (ECIH Bbl
HHPOPMALAH COLEPKAJACH B BHTE 3, TU 4HCJO BbAO Bb PABHO [0
KPAMHEM MEPE 8)

HAllPHAEP, @ ¢ 0 2 0 1 0 1 = 5

9TH BATH LOJXHb bbiTb "@"

NoS9ToMyY ECHK Mbi BEPEM HEKOTOPOE 4uCJIO, 3HAYEHHE KOTOPOTO
HAM HREW3BECTHO, W COBEPWAEM HAL HHM OIIEPAUHK "AND"™ C"7", TO
B PE3YJIibTATE [NOJYUYHUTCA YACHAO B NHANASOHE @ - 7

HAIIPAMEP, 4110 1Yvp1 =

w9 9o =

N -



FeROYADTAT UIBPAUAK "AND" @ B 0 » @ 9 @ 1 = 1=)B NHANASOHE
. nw -7
KOMAHIb: JIOPHYECKHX OMNMEPAUXA
I 1 I TIME I EFFECT ON FLAGS I
I MNEMONIC I BYTES I =mm]emm] e [ e e e [ == ]
I. I ITAKEN I ¢ I Z 1 PVISTINTIHI
 (FERPSNEPEVEPEEPEVEPRAIS PRPI——— (P —— (U JU—— (i PR, Gu—, g
I. AND REGISTER 1 1 I 4 1 o1 #1 &1 #1¢1 11
1. AND NUMBER I 2 I 7 1 @1 #1 &1 #1061 11
I AND (HL) I 1 I 7 1 e 1 #1 #1¢#19111
I AND (IX+ 1) I 3 I 19 1 01 #1 #1 #1271 11
I AND (IY+ L) I 3 I 19 1 p 1 #1 #1 #1211 1
1 - 1 -1 T I G S S
I OR REGISTER I 1 I 4 1 1 #1 #1 #1310l
I OR NUMBER I 2 I 7 1ol #1 #£1 #1012l
I OR (HL) I 1 I 7 1l el #1 #1 #1001 211
I OR (IX+ L) I 3 I 19 1 21 #1 #1 #1011
I OR (IY+ ) 1 3 I 19 1 o1 #1 #1#1¢1¢!1
I - 1 el D) sy QISP R PRPR SR |
I XOR REGISTER 1 1 I 4 1ol ea#l #1#161e.1
I XOR NUMBER I 2 I 7 121 #1 #1#1¢1¢0.11
I XOR (HL) 1 1 I 7 1 21 #1 #1 #1012l
I XOR (IX+ 1) I 3 I 19 1 ol #1 #1#101¢.1
I XOR (IY+ L) 1 3 I 19 1 o1 1 # 1 #101¢¢]1

- — — o w— —— - —— " e - T S — — ————— —— o ———— —— ———— — ———

MNEMONIC~ MHEMOHHYECKOE OBO3HAYEHWE; BYTES =—= BAWUThH; TIME
TAKEN- BPEMA BGHIO0JHEHHA; EFFECT ON FLAGS - BO3IEWCTRHE HA
®JAI'M; REGISTER - PEI'HCTFP; NUMBER - YHCJO,

OBO3HAYEHHA $NAT'OBR:

# — O3HAYAET, YTO OJADT W3MEHEH ONEPALUKEH:
@ ~ O3HAYAET, YTO ®JIAP CEPACHERAETCH;
1 — O3HAYAET, UYIC @JAD YCTAHABIMBAETCH;
- — O03HAYAET, Yro ®JAD. HE M3MEHHICH,

OBPATHTE BHAMAHWE, 4TO YWD 28¢ [03BOJART BHIOAHATL ONEPA-
LA "AND" TOJbKO C PEFHCTPOM "A", AJ# PETHCTPA "A" MOKHO Bol-
MOJHHTb OIEPALUHN "AND"™ C &=BUTOBHM YUCNOM, JNBHM H3 0C-
TANBHBX B8-BHTOBHX PEFWCTPOB, (HL), (IX+ ) WiIH (IY+ );

HATIPHMEP, AND 7 OPATHTE BHHMAHHE, 4YTO NOCKONbKY

AND E LEACTBHE ONPEUENEHO TOMbKO ANA PEMWC-
AND (HL) TPA "A", HET HEOBXOLMMOCTH YMOMHHATb
EF0 B KOMAHIE,
ANA  LPYTHX BYJEBCKHX ONEPALMH, "OR"™ W "XOR", UMEET MEGTO

TOT XE IHAINO30H BO3MOXHOCTEM W OI'PAHHYEHHE HCNUJb30OBAHHA PE-

FHCTPOM "aA",
ONEPALHA "OR"™ I1IU CMBICNY AHAJOPHYHOA OIMEPAiLHA "AND":
BIT & BIT B8 BIT A OR BIT B
) 2 )
) 1 1
1 ) 1
1 1 1

OYEBUIHO, PE3YJIbTAT ONEPAUHK "OR"™ WNOJAXEH INABATb HAM "1",
ECAH "A"™ HWAK "B" COLEPXAJO "1,

ONEPALMA "OR" TKAWE BECBMA [OJE3HA TEM, YTO OHA NO3BOJRET
HAM YCTAHABNHBATDL JIWBOH BAT UYHCNA, ECJHA, HATPHUMEP, HAM ¥EJA-
TEJBHO TAPAHTHPOBATbH, UYTO YHCJIO BYLET HEYETHBM, TO COBEPWUEH-
HO OYEBHWIHO,YTO HAM HYXHO YCTAHOBHT BHUT @, (TOMO XE PE-

3YNAbTATA MOXHO LOBHTHCA C MOMOWbN KOMAHILS "SET"),

LD A,NUMBER

OR 1 : MAKE NUMBER ODD NUMBEK - YKCJO;-
CAENATb YUCNO HEYETHBIM,

IPHBELEHHWE BHUE, UBE CTPOKH — THIMYHbK ®PATCMEHT PAGNEYATKH
HA ACCEMBJEPE |

CMbICNl ONEPALHM "XOR" (MPOMBHOCHTCA "MCKAKLYAWUEE HJH") TAK-
XE JIEPKO NMOHAThH, HO EE PEAJIBHOE HMCNOJb30BAHME B NPOLPAMMHPO-
BAHHM BOJEE OFPAHWYEHO, PE3YJAbTAT ONEPALUMH "XOR" PABEH "1
TOJNBKO B TOM CIYYAE, ECNH "A" WM "B" ,HO HE OBA GPA3Y , CO-

MAKE NIMBER GOD -



SEPRRT M1M, .

KHbiid  CJOBAMH, PE3YJNbTAT TAKOH XE, KAK LJA ONEPALHKM "OR"
BO BCEX CJYYAHX, 3A WCKJIWYEHHEM TOPO, KOPCUA H A H B COLEPKAT
"l'l.

XOR =) OR = AND

BIT A BIT B BIT A "XOR" BIT B
7 ¢ 0
1 9 1

2 1 1 BIT = BHT}; BIT A "XOR" BIT B - PE3YJbTAT BHIONEHHA
“XOR M BHTOB A H B,

HOCIELHEE, YTO HAM HEUbXOLHMO PAGCMOTPETb,S3T0 PE3YJIbTAT
s03UEMCTbHA 9ThX OLEPALMA HA ®JADH,

¢HALI nY oTUT 9JAT BYLET YCTAHABJHUBIEHA (=1), ECJIH PE-
3YJLbTAT PABEH HYIUR;
PJNAI" SHAKA 9TOT ¢JAD BYLAET YCTAHOBJEH (=1), ECIn BHUT

7 PEIYJbTATA YCTAHOBJEH
CIAI NEFHOCA ¢JAl" bYLET CBPOWEH (=¢), LOCJE "AND", " OR",
"XOR", T,E, IIEPEHOC BYLET CbPOUWEH,
QJAT YeTHOCTH 9TUT QA" BYUET YCTAAOBIEH (=1), ECIA B PEIYIb-
TATE BYLET YETHOE KOJUn4bCTBO ELMHhYHoiX bnTOR:
P11 11190 =) YCTAHOBIEH
110 19219 =) CbPOQUEH
OBPATHTE BHHMAHHE, 4YTO O9TOT @JAI TAKKE NYBJIH=
PYET ¢JADI' HEPEINOJHEH A
PJAT HOINGBAd— OBA @Jala CBPOWEHb (=@) IUCJE "AND","OR","XOR"
HOT'O HIEFPEHOCA
QJAT BOIYHATAHHUA STk @NAl'H [IOJE3Ho, ECJA ACIHOJb3YETCA APHOMETH-
KA Lid ABOHYHO-KOLKPOBAHHBIX HECATHYHwX YACEI,
IIPUMEHEHHKHE BYJEBCKhX ONEPAUHMH HAL $JAI'AMH
EClIb OCObbiH Cii¥YYA¥ BYJEBCKKX OIPEATOPOB, QUEHb YILUbAbIHK,
JAYYANW, ROPIPJA PEI'MCTP A LEHCTBYET HA CAMOI'O CEBAf,

AND A "A" He MEHARTCH, ®UAT IIEPEHOCA CBPACHIBAETCH;
OR A "A" HE MEHAETCH, @JAl NEPEAOCA CbPACHIBAETCH;
XOR A "A" YCTAHABIHBAETCH PABHolM HYJW, SJAl [EPEHU-

CA CBPACHIBAETCH,

9TH KOMAHIB WHPOKO HCIIOJUB3YWTCH, (IOCKOJBKY B HMX HYXEH
BCEIO CLKH bAAT JUlA BbHIOJHEHBA TOro, 470 B MNPOTHBHOM CJHYYAE
IIOTPEBOBAJLO bbl JBYX , HANPUMEP, LD A,0,

SJIAT NNEPFHOCA YACTO {IPUXOLMTCA CbPACHBATH, HAINPHMEP,BR PA-
sO4YEM HOPHIKE LEFEL HPAMEHEHAEM APAPMETHYECKAX OITEPAUHH, TA-
¥hX KAHK

ADC CJHOXEHHE C [IEPEHOCOM™

SBC BblYHTAHHE C [EPEHOCOM H 3TO MOXHO JEI'KO CHLEJATbH C 10—
MOWBbK® HKOMAHLB  AND bE3 HIMEHEHMA KAKOIO Bbol TO HY BHJIO PE-
THCTPA,

P AbBbOTA C 16-bHTOBbMH Y U C J A M H

N0 CHX TOP Mbi PABOTAJHKH TOJIBKO C 8~PA3PHJIHBIMK YHCIHAMH, HO
Mbi  TOBOPWIKM 0 TOM, 4TO0 Uil MOXET TAKAE B HEKOTOPbHX CJIY4YAAX
ObPABATHIBATDH f 16=PA3PnLiHEIE YUCIHA, Ounr H3 9l'MX CIAYUYAEB Mbl
vap YUOMBHAJA - 9TC WHUEKCHbE PEIMKCTPo,

TEIUEPb LABAWUTE PACCMOTPHM PASJHYHBIE CIOCObb AJPECALHH,
AMENIKECA iJH ObPABOTKH 16—=bWTOBHX YACEI,

HEHOCPELCI'BEHHAA PACWHPEHHAA AULPECAUMUA
LD RR,NN
(WU APYI'HE KOMAHLbI)

3TO0 = OKRHUBAJEHT HENOCPELCTBEHHOW AULUPECAIUW INHA 8—BHUTOBbLIX
YACEJ, UPOCTO HEIUOCPEULUCTBEHHAAR AUPECAUAA PACWAPEHA TAKHM Ob=-~
FASOM, Y70b6bi IIPAMERATBCA LUAH NEPELAYH 16-=bHTOBBIX MAHNHBIX,

B OBk, CHYYAE KOMAHLb, UBPABATbiBANNAE 16-BHTOBbLIE YHCIA,
~IMHHEE B O MEUIEHKREE, YiEM NPEIHASHAYEHHBE UWJIA 8-BUTOBbX, HAll~
rrnvkP, ECJi 8—=BrTOBbilk KOMAHUB C HEHNOCPEUCTBEHHOH AMPECAUHUEH
AMERT  LJAWAY 2 BAATA (OOWH LJH KOMAHLb W OUMH uAUNA YHCJHA), TO
PACUHPEHHAY osEPCHA (T,k, UJH 16 BHTOB) TPEBYET TPEX BAHTOB,

¢OPWMAT LA FPACUKPEHHOA HEIOCPELCTBEHHOM ALPECALUAY HUMEET
sh:

bAXT 1 KOMARIA

banl 2 N1 MIALWHAA BAAT YHCJIA



¥bl MCHOJAb3YEM STOT. THN ALPECAUME KOMAHUH LAY OUPELENEHHA
COUEPXUMOTI') 11APHl PEI'MCTPOB, HANPUMEP, B KAYECTBE YKA3ATEJA
dA AVYEAKY [OAMHATH,

PEMACTPOBAA AJAPECALHA

Bbhl, HABEPHO, [IOMHHTE, YTO PETHCTPOBOW ALPECALKER N HA3bl—
SAEM TAKY® AIPECAUAK KOMAHIb, TPH KOTOPOW OBPABATHRAFEMOE
3HAYEHHE XPAHWTCH B OJIHOM W3 PETHCTPOS,

TO XE CAMOE OCTAETCA BEPHHM IJIf 16=BHTOBHX KOMAHJ, 3A
HCKJINYEHAEM TOI'O, YTO B HABOPE KOMAHJN ill TAKAX KOMAHI HEMHO-
ro, OHH B OCHOBHOM OTHOCATCA K APAOMETUMECKAM ONEPALMHM H
OYEHb OMPAHHYEHB B MJIAHE JONYCTHMbIX KOMBHHALIMA PETFKCTPOUB,

HATIPUMEP, ADD HL,BC,

Mbl  3UECb BHOBb OTMETHM IPEUNOUYTEHUE, OKASBBAEMOE Il JIAPE
PEMMCTPOB HL,HEKOTOPHE KOMAHLb MOXHO BbIIOJHATL TOJBKO C MO-
MOibKW BTOH [APbH PEI'MCTPOB, 3TO BEPHO ANA APUOMETHYRCKHX KO-
MAHIL, [JOUPOBHEE Mb HA 9TOM OCTAHOBUMCA B OJIHOM H3 CJEILYNUHKX
I'NAB,

KOCBEHHAA PETMCTPOBAH AJNPFRCALHKA

KOCBEHHOXM PEFHCTPOBOW ANPECAUMEA Mbl HASHBAEM TaKYK ALPECA-
UMV KOMAHUbB, [IPA KOTOPOM [PEBYEMOE 3HAYEHKE HAXOJIWTCA B MNA-
MATH, A AIPEC HYEWKH MAMATH XPAHHTCA B NAPE PEI'MCTPOB,

B Z8¥ B3TOT THII AILPECAUHMH, ONATb-TAKH, B OCHOBHOM HC-
T0Ab3YETCA C [OMONbK NAPH PEFHCTPOB HL,

HATIPHMEP, JP (HL),

PACUMPEHHAR ALPECALMKA

PACHUPEFHAA ALPECAUWA MO CMHICNY BJIH3KA PACUMPEAHOM KOCBEH-
H0d  PETHCTPOBOW AUPECALHMH, 3a UCKIWYEKUEM TOTI'0, YTO HYXHOE
SHAYEHHE XAPAHHATCA HE B [IAFE PEIMCTPOB, A B [IAPE AYEEK NAMA-
TH,

HANIPUMEP, LD HL,(NN), TLUE NN JUOJXHO BolTb 3ALAHO HA CTAIUH
IIPOTPAMMHPOBAHHA,

OBPABOTHKA YHCEN HA LBY X PEPHACTPAX

3AILAHAE ALPECOB C MOMOWbYE 16=BUTOBHX UYHKCEN

OBPATHTE, JICKAJHCTA, BHAMAHMUE, UYTO BCE ALPECA SALANTCA C
1OMOWbY 16=BATOBOIX YHUCEJ,

Bb NMPOCTO HE CWMOXETE 3AATbH AJIFEC C lloMOolkb¥ BCETO 8 BVTOB,
LAKE ECAHM YTOT ANPEC JEXHT B LWATIO30HE OT # JO 255, R COOT-
BETCTBHH CO CIOCOBOM PABOTH Ul 9TO HE BYNET ALPECONM, (i0C-
KOJIbKY B HEM HET ILBYX BAWTOB JI0 8 BHTOB KAKIBIH,

Mbl TNOINPA3YMEBAJH 9TO0, KOPJA HCHONb3OBANA COKPALEHHY K
3A0CH:

' LD A, (NN)
TAK YTO IIOMHHTE TAKAKE, YTO 16—~BUTOBbE UYKUCAA XPAHATCA B [APE
PETHCTPOB TAK, UYTO IEPBbM HAET CTAPUNHH BAAT 1
XPAHEHMHUE 16=-B T OBH X YHUCEIN B T AMATH

ECTb OMHH ACHEKT KOHCTPYKLUHM Z28¢#, KOTOPHMH OYEHb TPYIHO OB"
HCHUTb HJK ONPABLATb: IIPH 3ATPY3KE 16-BHTOBhX YWCEH B lIAMATH
UCIIOJIb3YETCA OBPATHbIF [OPHLA0OK T1NO CPABHEHHK C [APAMY¥ PE-
FHCTPOB, MAALLKAKH BAT B TAMATH BCEPILA XPAHMTCA liEPBbIMI

IARAUTE PACCMOTPHM CHUTYALHW, B KOTOPOW Mbl (IOMEWLAEM B MA-
MATb COLEPKKMOE HL:

IO TOro: AYERKA COLEPAHMOE
32000 a7
H L 32001 1%
p1 02 32002 Pu

NMPEANIONOXKM, 4TO B HL COLEPXHTCH UECATHYHOE YWGCJHO 208
$102H, BCE AYEHKH NAMATH NYCTH,

ITOGJE AYENKA COLEPXHMOE
32000 n2
H L 32001 P21
721 02 32002 20

[IOPALOK XPAHEHHA 16~BHTOBBIX YUCEJN B JIAMATH (h B PACHEYATKE
[TPOI'PAMMbI) TAKOB , 4YTO MIALMKM BUT BCEI'IA XPAHMUTCA B HAYAINE,
KOMAHLB ONEPAUMY 3ATPY3HKK LJAH 16—-PA3PALHBIX YKCEN
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! ! ! TIME! EFFECT ON FLOGS !




«nEvONIC PBYTES!TAKEN ! =—mmmmem —————= !

! ! ! C Y 4 PVES L N H I
———— - el el Rt e Rl Rt Lt S P2y PR |
»i. HeG PAIR,NUMBER 1 3/4 1 180 | =~ | = | = | =] = | =
"ol iX,NUMBER !' 4 114 | = | =] = =1 =1 =
‘L0 1Y,NUMBER ' 4 114 | = | =] =« | =] =] «1
--------- R il R et Rt IR R B ).
LD (ADDKESS),BS OR DE! 4 1 20 ! =1 = | =] = | = -
*LD (AULKESS),HL '3 116 I =8 = =] =] =1 -
tLD (AUDLKRESS),IX ! 4 1 29 ! = = = ] = =] =
‘L0 (ALDLRESS),IY ! 4 1 20 ! =1 =1 =« = | =« | ~-|
R ettt T R it R e Rkt RE Tl et B e Rl |
'LD B8C OR D£,(ADDRESS)! 4 | 20 ! = | = | = | = | = | « |
'LD hL,(ADDRESS) 3 116 | = | = | =1 = | = | -]
'vD 1X,(ADDRESS) ' 4 120 | = | = =1 = | =« =]
‘LD 1Y, (ADNDRESS) I 4 1-20 1 =1 =1 = <« ! =1 -

YNFUONLIC -MHEMOHUYECKOE OBOSHAYEHHEK; BYTES =KOJHYECTBJ bAv-
.8, TImE TAKEN = BPEMA BHIOJHERHWA; EFFECT ON FLGS —BO3UEN-
SPRrE HA ¢NAPH; REG PAlk — IIAPA PEMuCTPOB; NUMBER — YHCIJIO;
AUDRESS — AILPEC; OR = WJH,

OBO3HAYEHHA IJIA SJATOB!

z O3HAUYART, YTO ®JAT M3MEHMJICA B PEIYJNbTATE ONEPALMH;
K O3HAYAET, YT0 ®JAl CBPACHBAETCH;

USHAYAET, YTO SJAT YCTAHABJHBAETCH;
- O3HAYAET, YTO ®JAl HE HM3IMEHAETCH,

OYEHb XEJATENBHO, UYTOBb Rbl BHUMATEJNDBHO 9TC [IPOYJAM U YILOC—~

sEFHIACH, YTO OCBOAJM 9TU OBPAWEHAME TPALAUMOHHHX MPABHI,

~:Pek BUEDI'O WMEHHO 9T0 CTAHET ELHHCTBEHHbIM BAKXHEHWHM HCTOY-
ariOM OQWHBOK B [IPOI'PAMMAX:

B PEI'HCTPAX: CTAPiiMM BAUT XPAHUTCH IEPBHM;

B OJAMHTH W LPOI'PAMMAX: MJIALWKA bANT XPAHUTCH [EPBBIM,

STOT PAKT HEJNb3l HPOYATATb M 3ABLHTb, MNOCKOJAbKY KAXibH PA3,
KOMDA BAM  [IPHUETCH HMETb LEJNO C 16=BHTOBOH KOMAHLOKM HA MA-—
LAHHOM H3BKE HYXHO BYUET TWATENbBHO IHPOLYMATb NMOPHUOK MJALWKX
A CTAPWHX BHTOB,

3ATPY3KA 16—=BUTOBbBIX YHUCEJ

PPYIIIA KOMAHJ SAI'PYSKM 16=BHTOBbIXx 4MCEJ, I'OBOPA YHPOUWEHHO,
CBOJIHICH K 3ATPY3KE 16=-BHTOBOIO YHCJA B lIAPY PEPNCTPOB, Ob=
ikt BUL MHEMOHMYECKOIO COKPAWEHHA CJHENLYWUHH

LD RR,NN
UPYTHE KOMAHIb SAPPY3KH LJA 16 BUTOB

NOMHMO BO3MOXHOCTH 3APPY3KH 16-BHTOBHX YHCEJ HENOC-
PEICTBEHHO B IAPb PEMMCTPOB ¥ HAC ECTb EME BO3MOXHOCTb 3Al-
PY3KH 16BUTOBHX YHCEI HEINOCPELCTBEHHO B HHLEKCHHE PEIHCTPH,

LD 1X,NN
LD IY,NN

Mbl  MOXEM TAKXE YIPABJIATb OBMEROM HHOOPMAUHEH MEXALY IAPOH
PEPHCTFOB W UABYMA TIOCHELOBATEJbHbIMKM HYEAKAMH MAMATH, (9TO
16-BUTOBbiK BKEWRAJEHT 3APPYSKH HHOOPMALIHH K3 OLHOTO PETHCTPA
B OLHY HUYEAKY LiAkATH),

OBIWK BHIL KOMAHAB CJAELY nllHK
LD (NN), KR
LD (NN),IX
LD (NN),IY
HANTOMHMM, YTO CKOBKH - 9TO COKPAWEHHOE OBO3HAYEHHWE "COLEP-
XUMOT0", TAK YTO I[IOCJHEAHAH KOMAHNA YHTAETCA KAK "3ATPY3HTbH
COLEPXHMOE PEFMACTPA IY B HYEAKY NAMATH NN",

MOCKOJIbKY Mbi  HMEEM UEJO C 16—=BHTOBbIMKH YACIAMH, HA CAMOM
LEJE Mb SATPYXKAEM YKASAHHYKW AYEWKY IIAMATH ¥ CIHELYNWYH 3A HEM
B IAPY PEIrdCTPGB, HET HEUBXOLMMOCTH SAJABATD OBA ALPECA (
MOCKOJbKY 1l #“OXET Buol4HCJHTb AAPEC BTOPOH HUEHKH), HO HALO
IIPOABUTDL BHHNMAHAE, UYTCBb HE CHYTATb 8-=BHTOBHE ONEPALAK C 156-
BUTOBbimH , e

30ECh TAKY¥E [POABAAETCH B3AMMOOBPAJHLIH XAPAKTEP MHOIHX XO-
MAHL, TAK Y70 Mb MOXEM TAKXE 3AMPY3UTh B NAPY PElMHCTPOB HJH
B  HWHUEKCHBIM PEI'HCTP RCE, YTO HHM HAXOULATCH B KOHKPETHOH lIAPE



AYEEK- IAMATH:
LD RR, (Ni)
LD 1X4(NN)
LD 1Y,(NN)
KOMAHLb OINEPALUHK CO CTEKOM

- —— - Gt e e e - — - o= — e > e . > S e T —— ——

| EFFEKT ON FLAGS !

! ! !

! MNEMONIC ! BYTES ! TIME lemeccmcmmemc e !
! ! ! TAKEN ! ¢ ! Z ! PVI § ! N | H !
R et Rttt Rttt R B B R et e L
! PUSH HEG PAIR ! 1 ! 11 P =1 -] =] =1 =1 <1
! PUSH IX OR 1Y ! 2 ! 15 ! =1 - =1 -1 <1 =
B e Rl ettt Ll RaE S R B P T |
! POP- REG PATR o= ! 10 ! =1 ! =111 =1
! POP-IX OR TIY ! -2 ! 14 ! =1 ! =1 <1 =1 =1
R e Rttt B e B B e et Rl
|- LD--8P, ADDRESS ! -3 ! 10 ! =] =1 1t 1 <1 -1
! LD SP,(ADDRESS) ! J ! 20 ! = - =] -1 <« =1
! LD SP, HL ! 1 ! 6 ! =] =1 =1 1 ~ 1 «1
! LD SP IX OR IY ! 2 ! g ! -1 ! <1 -1 <11

e G T — S - — — — —— — - S——— ———— —— ——— — — — —— ———— — . —— — — —— O — ———— ——— —

MNEMONIC - MHEMOHHYECKOE OBO3HAYEHHE; BYTES — BAHTH; TIME
TAKEN -BPEMA BHIIOJHEHHA; EFFEST ON FLAGS =PE3YJbTAT ROJUFK-
CTBHA HA; REG PAIR ~ [IAPA PEI'WCTPOB; OR - HJIH; ADDRESS =
AIOPEC,
OBO3HAYEHHA JUJIA ¢JIAT'OB:
# - O3HAYAET, UYT0 ¢AAl' U3MEHAETCA B PE3YJNbTATE ONEPAIINY;
2 O3HAYAET, 4YTO ¢JAT' CBPACHEAETCA;
1 O3HAYAET, UYTO ¢JAT YCTAHABJIIMBAETCH;
- O3HAYAET, UYTr0 OJIAT' HE W3MEHAETCA B PEIYILTATE OIEPAUKWA,
OLHO K3 UPEAMYWECTB, BO3MUOXHO HE OYEHb CYWECTBEHHLX ,UNE-
PALIFA CO CTEKOM UOCTOHUT b TOM, YTO Mbl MOMEM BTAJIKUBATHL ¥ Ro-—
FTAJUKABATD MHeOPMAUAN TIOPUMAHMU 1[I0 16 BHTOB,9TO [NPOUCXCLAT MO~
romy, 4T0 CTEK OPEXIAE RCEI'O CKOHCTPYHAPOBAH IJIA 3ANOMUHAHUA
AILPECOB, A HAM HEOBXOLHKMO 3AIABATbH AIPECA B BHIE 16-BUTOBGIX

YUCEN, .
ObuWHA BHL KOMAHIL BTALKWBAHUA HHOOPMALUUM B CTEK CAELYWUHKH:
PUSH RR
PUSH 1IX

PUSH IY A ObBuMH BHL KOMAHI BRbITAJKHBAHWA HHOPOPMALUHKH HA3AL
A3 CTEKA:

POP RR
POP IX

POP IY 3TO -~ OYEHb NMPOCTHE KOMAHLB, ¥ Bb, KOHEYHO, 3AMETH-
TE, 4YTO. HET HEOBXOLHWMOCTH 3AJABATb AINPEC,

NAf  OBoiYHBIX [TAP PEI'HCTPOB (T,E, HE HHILEKCHMX PETHCTFOB)
ITH KOMAHIbI WMEKT UWJIAHY BCEI'O OJMH BAMT MK [IO3TOMY SKOHOMHN C
TOYKH 3PEHUA [PAKTHKH INPOIM'PAMMHPOBAHHA,

KOMAHIL PUSH, KPOME TOI'O, HE NOPTAT PErWCTPOB, T,E, 16-FEKH-
TOBbIH. PEIMMCTP [IOCJNE BBHNOJHEHHA KOMAHIH PUSH HPONOJNKAET CO-
OEPXATb TY XE WUHeOPMALUHK, UYTO WU JIO HEE,

OBPATHTE BHMMAHHE, YTO INOCKOJbKY Mbi MOXEM BHIOJHATH OMNEPA-
UHd PUSH 4 POp IJIH TIPOM3BOJIbHBIX AP PEIHWCTPOB, PEMMCTP, JUIA
KOTOPOI'0 BMIONHAETCHA KOMAHLA POP HE OBA3AH BhiTb TEM KE CA-
WbiM, WJIA KOTOPOI'd BbHIIOJNHANACH KOMAHILA PUSH!

HAIIPHUMEP,

PUSH BGC:

POP HL PE3YJIbTAT BHIOJHEHHA OTHX IABYX KOMAHL COCTOHUT B
TOd, YTO COLEPXUMOE PEIMCTPA (TAK B OPHIMMHAJE, TOYHEE bhlIO
Bl T'OBOPHTb O IAPE PETHCTPOB, NPHMEY, NEP,) BRC HE WIMEHHET-
cd4, A COLEPXHMOE HL CTAHOBHTCH PABHbHM COLEPXHMOMY PEI'HCTPA
BC BO BPEMA BhIIOJHEHMA KOMAHIUbL PUSH,

9TO0 IO CYMECTBY LOBABJIAET KOMAHLY THIIA

LD RR,RR"™ K IPYNIE KOMAHL 3AI'PY3KH 16-BHTOBbIX YHUCEJ, KOTO-
PAA ABHO OTCYTCTBOBAJAy

NNOCKOJbKY KAKIAR M3 KOMAHL PUSH W POP LAA NAP PETHCIPOBR
HMEET IOJIHHY BCEr'0O 1 BAHWT, 3ATPATH. C TOYKH 3PEHHA NAMATH HE



_<ERs BEJIWKH,
LrYI'am  LOHIQJHWTEJNbHBM [IPEHMYWECTBOM ABNKETCH TO, YTO Mbl
D4k 8bllOJHATL KONMAHLb PUSH W POP UJA [IAPH PEI'HCTPOB AF!
270 = OLHA K3 HEMHOTMX KOMAHL, B KCTOPHX AF PACCMATPHBAETCH
<iK LAPA PEPHCTPOB, W OYEBHIHO B 3TOM ECTb CMHCJ, [OGKOJbKY
AiM HE PAY [PALETCH COXPAHATb COLEPXAMOE @JIATOB,

3TO G3HAYAET, 4YTO Bb MOXETE BBIIOJHATb PUSH AF (10 CYWEGTBY
24iACATb ,UEMY PABHb A W F), NPOBECTH BHUUCIEHHMH, HEXENA-
lrabKbir  IIOBOYHbiM SPPEKTOM KOTOPBX MOKET bBbTb M3MEHEHHE ¢JIA-
SCb, # SATEM BbIOJHHTL POP WJIA AF, OCTABJHH $NATH HEH3MEHHb-
Vi,

PABUTA CO. CTEKOM

KAK bb 3HAETE, LEHCTBHTE/NbHBE [IPEXMYuWECTBA KOMAHA PUSH #
POP  COCTOHT B TOM, YTO HAM HE DNPAXOUUTCH LYMATb OB ALFECAX
NrCEJi, HAL KOTOPbMH 9TH KOMAHUB BbIIOJHAKWTCH

Bbi, bLE3YCJIOBHO, COlJACHTECb, YTO HE BCEPNA HMEET CMbCJl,
YTOBW OUHA H TA XE OBJACTb NAMATH CAYXHJIA CTEKOM HESABHCHMO
GT TOPG, BYLET ¥ BAC 16K WIK 48K

HA CAMOM JpJiE LI OTCIUEAMBAET AAPEC CTEKA C NOMOUbN "YKA3A=
Teafl  CTEKA"™, KOTOPHHW @UXHO CYHTATb 16—BHTOBHM PELHCTPOM,Mbl
KFATKO YINOMAHYJW OB 39TOM, KOT'LLA PACCMATPHBAJIM PETHCTPH, HO
HAMEFO HE TOBOPHAM 0B 9TOW [PH PACCMOTPEHHH KOMAHA LOAD #
T0MY [OLOBRHX, HOCKOJibKY 9TO HE TAKOM PELMCTP, KOTOPHE MOKHO
UEEABATOUBATH TAK XE, KAK OCTAJbHHE PEI'ACTPH,

OCHUBHOE , YTO KEJATelbHO YMETb LEJATb C YKA3ATEREM CTEKA,
ST0  OUPEMEAXTb EFO  10JOAKHHE b (AMATH, U HMEHHO TAKOH THI
KOMAHUL KMEETCH

" LD SP,NN
LD SP,(NN)
LD SP,IX

LD SP,1Y Bu MOAETE NPOBEPMTb CTEK "CHEKTPYM" C IQOMOWBK KO~
MAHUbL "MEM" LPOI'PAMMbB "PELAKTOPA MAWMHHOTO HA3bKA B KOLE EZ",
[IPOCKMATPHBANH NOCHELHAE 30 — 40 BAUIOB [EPEL RAMTOP,

ne M3VEHAMTE COMEPRMMOE AYEEK CTEKA

10YTn JGROE W3MEHERHE NPMBELET K OCTAHOBKE "CHEKTPYM" 9K=-
PAt  NOI'AGHET M BAM (IPUAETCA BHOBb BKJWYATH MNUTAHHE, TAK
LPOMCXOUUT [OTOMY, . 4TO GNEPALUHOHHAH CHCTEMA [IOMEWAET MHOIO
HHPOPMAUKA, HEOBXOLHMOH EM, B CTEK, # WSMEHEHHA NPHBOLAT K
TOMY, YT OHA HLET BPA3HOC,

10 9TOM XE CAMOM IIPHYMHE HE IHbITAHTECb MEHATH MNOJOXEHHE
YKA3ATENA CTEKA, ECAK TONbKO ¥ BAC HET (OJHOH YBEPEHHOCTH B
TOM, YTO Bbl AENAETE,

3AMEYAHHE:

B NPABHJIIbHO OPTAHH30BAHHOM IIPOTPAMME KOJMYECTBO KOMAHI POP
AW PUSH LOJKHO COBNAUATb, HE3ABHCHMO OT TOI'0, MO KAKOH BETBH
WwIA NPOCPAMMA, JKBBE OWWbKM B [OACYETE MOTYT LPHBECTH K
CTPAHHbM PE3YJBTATAM,

APHOMETHUECKAE KOMAHLb JJiH 16~PA3PALHBIX 4HCE

TIME ! EFFECT ON FLA(:b !

! !

! MNEMONLIC IBYTES! TAKEN!=—=- ———— —_—-l
! ! ! ! C ! ¢ !-PV! S I N ! H!
N el k) sy Uy PEPSY PR
! ADD HL,REG PAIK ! 1 | 11 | # | =11 = | « 1 @ ' 1 I
! ADD HL,SP 2 1 11 sl -1 =1 =191 1
! ADC HL,REG PAIR } 2 | 15 !t # ! # v &1 #1931 1
! ADC IX,SP : 2 1 15 t® v s o4l o# 121
! ADD IX,BC ORDE !} 2 | 156 1l # ! = =« | « 1 @211 71
! ADD 1X,IX I 2 1 15 1 # 1 =1 =1 « 1 @21 171
! ADD IX,SP | 2 ) 15 1 # ! =1 =1 =18 11
| ADD IY,BC ORDE I 2 | 158 | # ! = | = ! « | ! 1 |
! ADD 1lY,IY 2 ! 15 1t # -1 =1 -1t 1
! ADD lY,SP 2 1 18 1 # ! =1 =1 <1t p VA
S —— ! S Y [y puny R PEPSRY PR
! SBC HL,AEG PAlR I 2 | 13 1 # !V # v & 0 # V1 1 17|
! SBC HL,SP ! 2 | 18 1t # 1 o# &1Lt

P o e e e e D e P



MNEMONIC ~MHEAOHMYECKUE ObO3HAYEHWE;BYTES —BAATH; TIME TA-
KEN -BPEMH BBIIOJNHEHHA; EFFECT ON FLAGS —BO3UEACTBHUE HA ¢JA-
Fd;REG PAIR - [1APA PEMHCTPOB; OK - HIlH;
' OBOBHAYEHHE ®JATOB

O3HAYAET, YTO ®JAT MIMEHAETCH B PE3YJbTATE OLEPAUWH;

O3HAYAET, YTO ®JNAT CBPAGHBAETCH;

O3HAYAET, YTO ¢JIAT YCTAHABJIMBAETCA

03HAYAET, 4TO @JAT HE W3MEHAETCH;

03HAYAET, YTO PE3YJAbTAT HEH3BECTEH,

APHOMETHYECKAE JEHRCTEBHIA .
OHO M3 NPEMMYULEGTB BO3MOXHOCTH 16-BHTOBOI0 MPEACTABJEHHA
YWGCEJ B 8-BMTOBOM TNPOUECCOPE COCTOHT B TOM, UYTO Mbl MOKEM
IPUMEHATD 16 BUTOR IJIA 3ANAHMH OLPECA W INR BbHIOAHEHH BHY4C~
NEHHA HAL uEABMM YHCJIAMH JI0 6b 355 (HAH B AWADABOHE OT -5276
8 10 32767, ECIH. LOUYCKARTCH OTPHLUATEIbHBE YHCIA),

B CBETE BollECKA3AHHOTO JEPKO HOHATbH ,1I0MEMY B HEKOTOPbHIX
PAHHMX MOJNEJAX MHKPO—=3BM, TAKHX KAK NMEPBOHAYAJNbHAK MOLEND
"CAHKJEP-ZX80@", BCE APHOMETHYECKHE LEMCTBHA B H3bKE "BEHCHK"
OFPAHHYMBANKCH LEJBMA YHCIAMU W3 LMATIA30HA =32 980 U0 +32
YPR

<l =S %

IPUBEAMTHPOBAHHAS [IAPA PETUCTPOB
COBEPWEHKO TAK XE, KAK PETMCTP "A" ABNAETCH [PHBENHUTHPO-
BAHHbM C TOYKK 3PKHMn APHOMETKYECKHX LEHCTBHA I 8=PASP,Yd-
CENl,ECTb ¢ [IPVBEAHCYPOBAKHHAK [APA PEFCACTPOB LAH APHOMETH=-
YECKAX JEACTBHAM HAL YHCHAME LIS 16-FA3P,UYHCEN, M 9TG - LAPA
PEMHCTPOB HL
9TA NPHBMJIETHPOBAHHOCTH HE CTONBABHO BHPAXEHA, KAK b Cly-
YAE B8-BHTOBHX YHMCEJN, TAK YTO Mb HE ONYCKAEM HMMA [APH PE-
FHCTPOB,
CNOXEHHE
ONEPALMHK CJOKEHHMA BMONHE TIPAMOJKHERHb
ADD HL,BC
ADD. HL,DE
ADD HL,HL
ADD HL,SP HO MMEHHO TAK OHH h 3ANWCHBAKTCH!
OFPATHTE BHWMAHWE, YTO HE YUAETCH CJIO¥ATb ABCOJIRTHOE WYHCIIO

C HL, - HAMPHMEP HE LONYCKAETCH "ADD HL,NN", YTOBH BuTONHHTH
BHYKCIEHHA TAKOI'O THIIA,, HAM HYAHO:

LD DE, NN

ADD HL,DE

KOI'lA Bbl YYTETE, UYTO TENEPb ¥ BAC CBA3AHHhMH OKA3AJUCH YE-
THPE H3 8-BUTOBHIX PEIHCTPA, KOTOPBX BCEr0 7, Bb CPA3Y ilOAME-
TE, YTO Bbl HE 3AXOTHTE HIEJATb 9TO CINHWKOM YACTO ,

OBPATHTE TAKAE BHAMAHWE, UYTO MEXLY HL K HHIEKCHhMHK PE-
FMCTPAMK  HEJIB3A  BblilOJHUTHL CJIHOXEHHWE, BH TAKAKE BUOMHATE, 4YTO
nET KOMAHJbB LOAD,KOTOPAfA 1103BOJIHJIA Bbl BAM (EPEAABATH COULEP-
XHMOE IX Win 1Y B BGC HJW DE, TAK YTO EUHHCTBEHHHM CMNOCOBOM
BbI{IOJIHEHHA TAKOI'0D CJHOXEHHA bbIO bBbi:

PUSH 1X

POP DE
ADD HL,DE. OLLHH K3 - MOMEHTOB,0 KOTOPOM CJUELYET YIOMAHYTb -9-
TO PETHCTP "SP" — YKABATEJbL CTEKA,3TO-00HA M3 OYEHb HEMHOIHX

ONEPALHK,B KOTOPHX "SP" OBPABATHBAETCA KAK HACTORUH¥ PE-
'HCTP,: HO,0YEBHLHO,Bbl HE MOXETE [IPUMEHAThL EI'0 B KAYECTBE NE-
PEMEHHOR! NOAYMAHTE, - YTO CJYYHJOCb Bbl CO BCEMH KOMAHIAMK POP
A PUSH, ECJAA bBb Bbl [IPOU3BOJIbHBIM OBPA30V MEHAJH COLEPXHMOE
YKASATEJA CTEKA!
BOSAEUCTBHE HA ¢JIAT'H

16~BUTOBbLIE APHOMETHYECKHE OIEPALHH = OSTO MMEHHO TA Ob=
JIACTb, B KOTOPOY-®JIAT NEPEHOCA HMIPAET (IPUCYUYK EMY. POJIb,l1OC-
KOJIbKY , KAK MOXHO BHAETb U3 TABJIKIb, IOMELEHHOA B HAYAJNE 9TOH
MJIABH,ELAHHCTBEHHsIh UPYI'OR ¢JIAT, HA KOTOPbIH OKASHBAET. BIHAHHE
KOMAHILA "ADB"™ (CJOKEHHE) - 3TO ¢JATl "BbiYnTAHHA" (K BCE YTO
OH B 9TOM CJIYYAE BHAYAET - 9TO TO, YTO KOMAHUA CJIOKEHHWH. HE
ABJAETCA BHYHTAHHEM

$JAT MEPEHOCA BYIET YCTAHOBJEH, ECJ/H UMEETCHA NEPENOJNHEHHE
B CTAPWEM BHUTE "H", - JWBOE NEPENOJHEHHE B "L" ABTOMATHYECKH



GUMELAETCA B PESYJABTATE BbYNCJIEHHA B "H",
CJIOXEHHE C NEPEHOCOM
#3=3A OP'PAHAVEHHOTO XAPAKTEPA PABOTH C 16=-BWTOBbBMH UYMCJIAMH
Vs MOXENM BWIUJHATH CAOKXEnHE UENOYKOM TOYHO TAK XE ,KAK ¥ B
suATOROM CiYYAR, KOMANA "CJAOAEHHE C IIEPEHOCOWM" —= EE MHEMOHU-
SeCKOE OBOBHAYEHHE "ADC"™ ( ADD. WITH CARRY) — LEHCTBYET AHA-
LOTHYHO KOMAHILE "ADD" W MMEET TOT AE [MANO30H (AP PEFMCTPOB:
ADC HL,BC ;
ADC HL,DE
ADC. HL,HL
ADC HL,SP
16=BHTOBOE BHYATAHME
16=BATOBOE BbYKWTAHAE - TOXE JOCTATOYHO TMPOCTAR ONEPALHA,
KO BHYATAHMN HKE3 I[EPEHOCA HE BLBAET: ECJH Bbl HE YBEPEHH B
CCCTGRhHH ¢JATA MEPEHOCA, YUOCTOBEPTECH, YTO B BAWEH NPOP-
PAMME WMMEETGH CTPOKA, OYMIlANLAH @JAT [EPHOCA NMEPEL KAXLOH
OIEPALKER BHYATAHH
SBC HL,BC
SEC HL,DE
SBC HL,HL
SBC kL,SP
BO3LEHCTBHE APHOMETHYECKHX OIEPAUMM C MEPEHOCOM HA ®JAPH
Bb,BO3MOXHO, 3AMETAJM, YTO TPH UPYTHX ®JIATA H3MEHANTCH B
PEIYJIBTATE KOMAHL “CJHOXEHWHE C MEPEHOCOM" W "BbYWTAHME C [ME~-
PEHOCOM", XOTH OHM HE M3MEHHJINCb B PESYJBTATE lIPOCTHX KOMAHI
16=BUTOBOI0 CLGKEHHHA,

ATH  @AATH = OJIAT HYJA, ®JIAT SHAKA H @UAT HEPENOIHEHAH,
KANIBM K3 HHX YCTAHABJIHRAETCA B COOTBETCTBWM C PES3YIBTATOM
CUEPALNA,

APHOMETHYECKHE ONEPALHK C WHILEKCHHM PE['MCTPOM

WHLEKCHHE PEPMCTPH OPPAHMYMBANTCA TOJbKO ONEPALMEM CIOXE~
Hr# BE3 NEPEHOCA!

BOJEE TOMO, AHANO30H PEPMCTPOB, KOTOPHE MOXHO CKJALBATH C
WHUEKCHbMH PEIMCTPAME ,YEPESBHYAHRO OI'PAHMYEH:

CJIOXEHHE C [APOh PEI'MCTPOB "BC" MJiH "DE";
CAOXEHWE HHULEKCHOPO PEIHCTPA C. CAMHM COBOW;
CHOXEhHE C YKABATEJEM CTEKA,

YIOPAKHEHWE HA PEUEHME 3AMAYA O CROBOUHOW [IAMATH

KCHEL [IPUCTPAHUTEA HAMATH, WCHOJNb3YEWOPG NPOTPAMMOKM ,O0lPE-
LEJAETCH COLEPKHMbY AYEHKW LIAMATH STKEND, B PYKOBOLCTBE 110
"CHEKTPYW" OHA ONPELENAETCR ALPECAMH 23653 H 23564,

OYEBHUHO, LCJHU Mb 3APPYSUM COLEPKUMOE 3TO0M AYEHKM B HL, TO
3ALAYA HANOJOBHHY BYLET PEWEHA1

LD HL,(STKEND) 3ATEM HYAHO BHYECTb "YKASATENb CTEKA" (SBC
HL,SPT1),

H3-3A "NHEPEHOCA"™ HAM HEOBXOLHMO OYHCTHTb ¢JIAI NEPEHOCA ,
HAMBEONEE JIEFKO 5TO LOCTHI'AETCH C iOMOubl KOMAHUH "AND A",
PACCHOTPEHHOR B STOW KHHPE PAHBWE (CTP,77),

AND A
SBC HL,SP

MOXETE CYMTATb 3ALAYY PEWEHHOA HA TPH UYETBEPTH, EC/H Bbl
3HAJWH, UYTO HYXHO YYECTb [EPEHOC, HO HE 3HAJH, KAK 9TO CLE-
NATh, ECAH Bb BOBCE 3ABbIK O IIEPEHOCE, SALAYA PEWEHA Ha YET=
BEPTh,

IOCKOJbKY, YKA3ATEJb CTEKA 3ALAET [OJOKEHWE B NAMATH BhUE,
YEM  HAABOJbLKHM ALPLC BALEW LPOTPAMMW (AHAYE ¥ BAC BOSHUKIH
boi CEPbE3HWE TEYLHUCTH), PESYJIbTAT BYLET OTPHLUATEJNbHbLIM,

TENEPb LABAWTE [i0JYYHM KOJNMHYECTBO BAWTOB, OCTABWHXCA CBO-
BOuHbMH, B BUAE LOJOXMTEJBHOPO UYHCIA C 1IOMOWbBK PETHCTPA "BC"
(TOYHO TAK AE LJ# STOPO LOLOWEJ Bbl # PEPMCTP "DE"), CHAYAJA
Mbl  XOTHM CLRHHYTH HL H BEC, H0 HET KOMAHLH “"3ATPY3UTHL" LJIA
TAKOI'O LEACTBWH HAM JPHIETCH KCHOJb30BATH IOCJENOEATEIBHO
KCMARLb FUSHE M PGP:

PUSH HL

POP BC
B HL lIO-lIPEXHEMY EAXOLHTCH TA K& HHOOPMALHA,TAK 4YTO HL=BC,
YTOBb NOJYYHTb HL = —BC ,HYKHC BHYECTb BC W3 HL JOBAXAUb (HO



manaun BBIMHTAHWA, TAK 4TO EI'O HEOBXOAHMMO BHOBb OYHCTHTH):
AND A
SBC HL,BC
SBC HL,BGC

8 HL TEIEPb COULEPXUTCA OTPAUATENBHOE 3HAYEHHE, MO MOLYNK
PABHOE [PEXHE®MY,T,E, [OJOXUTEJbHOE YHCJNO OCTABHNHXCA CBObCI-
HblMH BARTOB,

TEEPb HAM HYXdO HOJNYUYHUTH 3TO UYHUCJIO CHOBA B IIAPE PETHCTPOB
BC, UYTOBb TOJAYYHUTHL PE3YJNBTAT M3 ¢YHHKUUHX "USR"™, YTOBH NONYy-
YUTb HL HA3AL B 8C:

PUSH HL
POP BS
M, HAKOHEW , BO3BPAT H3 ¢YHKUHH USR:
RET

NIPABHJIBHO JI¥ Bb HATIHCANHK NPOTPAMMY! OBPATHJAW JIH Bbl BHUMA-

HHE, KAK YLOBHO i(I0Ab30BATHCA CTEKOM!
UHWKIH U NDEPEXOULHUH _

B "BEWCHKE" Bbl 3HAKTE KOMAHAY "GO TO", NEPENAVwYK YMNPABIE-
HA BAWEW MPOrPAMMOM KOMAHIAM B TOMW CTPOYKE, HA KOTOPYN YKA-
3HBAET "GO TO",

HET HHWYEIO NPOwWE, YEM PEAJIH3OBATH YTO HA MAIWHHHOM H3bKE,
IIPOCTO 3AUAUTE AUEWKY TMAMATKH, B XOTOPOW Bbi XOTEJK Bbi, UYTOBH
UNn  OBHAPYKHJ CHNELYKNYX KOMAHILY, M 3ANAYA HAIOJOBHHY PENEHA,
HAABONEE NPOCTOY BAPMAHT = KOMAHULA "INEPEHTH HA"™ (JUMP TO)

JP XX XX
JP (HL)
JP (IX)
JP (1Y)

MOXHO CLEJIATb TAK, YTOBb OLNHA M3 3THX KOMAHJL 3ABHCENA OT
CO (TOHHHA ONHOMO H3 ®JATOB, HAMPHMEP ¢JIAT'A NEPHOCA, 9TO KO-
MAHIA YCJAOBHOI'O IIEPEXOLA HMEET Rull:

JP CC,NN

M'JE CC- YCJNOBHE, BbHIOJHEHUE KOTOPOPO I[IPOBEPAETCA, ECAH Bb ¥

HAC BblJIO, HAMNPHUMEP,

JP Z,00¢0
TO ©OTO YMTAJIOCb Bb "MEPEXOJ NO AAPECY 0200, ECIH &JAT HYIA
YCTAHOBJIEH", (BT0 - ALPEC, MO KOTOPOMY “CIEKTPYM" 0CY-

WEGTBAAET TNEPEXON IPH BKJIWYEHWK NUTAHHA, M B TAKOM BUUE KO-
MAALA "JP" HA HO/Ab MOXET MPHUMEHATHLCA B TNPOPPAMME HA MALEHHOM
A3bKE, ECJHM Bol 3AXOTEJH OUHCTHTb BCw MAMATbL # HAUATH 3AHOBO
C OMOUWbN "K")

TEIEPb OBPATHTE RHWUMAHHME,YTO LMl HE AOilYCKAET HUKAKMX OLH-
BOK FECAH Buoi MOBOPHTE "JUMP", OH CHEJAET NEPEXOL, NUCKOIbKY
MHOYTH JINBOKW KON MOXET BulThb BOCMPHHAT KAK KOMAHLA,WN. HE liPr-
HUMAET BO BHMMAHME, YTO BH MOPJH CJAEJATb HEPEXOL B CEPELUHY
MACCHBA LAHHBX HJIH RO BTOPOM BAHT LBYXBAWTOROHM KOMAHAW: OH
BYLET CYATHBAT BAUT 110 HAWLEHHMY ALPECY 4 CUMTATH ,4YTO BTO -
HAYAJO CJIELYKUHER KOMAHAbI,

CN0COB, KOTOPoiM Ll OBPABATHBAET KOMAHUY NMEPEXONA HA CAMOM
AENE COBEPWEHHO NPOCT: ¥ HEFO ECTh HEBOJbWOM CYETYUK, HA3bl~
BAEMbHIH CUETUHKOM KOMAWI, TPBOPANMA EMY, PNE HCKATH CAELYHMY®
BBIIOJHAEMY  KOMAHLY, TIPH hOPMAJNBHOM XONE JIPUTPANMMUPORAHHSA
(T,E, BE3 NMEPEXJNOB) UM MPOBEPAET MOLIFKALYH BHOOIHEHAN KO-
MAHLY W LOBABJAET K CYETYMKY KOMAHI CTOJbKO, CKOJBKO BAHTOB
COLEPKAT KOMAHIA,

TAK, ECJH OH BCTPEYAET 2-BAMTOBY& KOMAHLY, OH LOBABJAET 2,
TOTJIA KAK 4-BAWTORAA KOMAHLA 3ACTABMT EIFO ROBABHI'b 4 K CYED-
YUKY KOMAHL, |

KOTLA. OH BCTPEYAET KOMAHAY "NEPEXOLA" ,0H MPOCTU 3AMEWAET
CONEPKHMOE CUETYMKA KOMAHL TEM 3HAYEHMEM, KOTOPOE Bbl YKA3A-
an,

WMEHHO TO®TOMY Bbl HE MOXETE JOMNYCTHTb NPOHUKHOBEHHMA B
AFOTPA MY KAKHX-JIHBO OuWHBOK,

LJIVHHbIE [EPEXONb K KOPOTKHME NMEPEXONN

Mol MOKEM CUMTAThb IIPHBENEHHBE BHWE KOVAHIb OSKBHBAJEHTOM

JMH  HOPO MEPEXOMA B MAWMHHOM A3BIKE, [OCKOJNbKY 16=BHTOBbIH



ALPEC 103 BOJAET HaM OCYWECTBHTb NEPEXOL B JIWBOE MECTO ,KYLA
C3BUMAET NEPEKTH YHIl Z8p,
HEUOCTATKH HLJIMBHOI'O MNEPEXOMUA:

A) YACTO HAM HET HEOBXOLAMMOCTH B TAKOM LJMHHOM NMEPEXOLE, HO
hAM BCE-TAKh IPHXOUHTCH [PHMEHATD S~BAUTOBYN KOMAHLY,

B) Mbl HE MOXEM BE3 S3ATPYLHEHMH MNEPEMECTHATb [POI'PAMMY B UPYy-
C¥N YACTD  UAMATH, LOTOMY UYTO mbl SAMAEM ABCOJINTHbK ALPEC,
rYEHHO UJA NPEOUOJEHAWH OTHX LBYX HELOCTATKOB BbJ BRELEH "KO-
rOTKUn lIEPEXO4A", Oh HASBBAETCHA "OTHOCHTEJIbHHM MNEPEXOLOM" H
WOSBOJUAET HAM COBEPWATH IIEPEXOL OT TEKYWEW TIO3AUMH HA +127
niW —128 bAUTOB, T,E, PACCTOAHHUE NEPEXOLUA MOXHO 3JALATb B OL-—
HOM BAnTE!

KOMAHLA OTHOCHTEJIBHOI'O NEPEXOLA

JP I, I'hE 4 = OTHOCWTEJbBHOE CMEIEHWE,

Ab MOMEM TAKXE CUAEJATb OTHOCHTEJIbHbIM HEPEXOL B 3ABHCHUMOCTH
0T HEKOTOPOIO YCJOBWH, HAIIPHMEP, OT TOI'O, YCTAHOBJEH JHK ®JaArl
AEPEHOCA HJH uADl HYINA, 9TH YCJNOBHHE NEPEXOIb 3ANHCHIBAKNTCH
CIHELY KlinMm OBPA30:

JP CC,4 , I"AE CC = INPOBEPHEMOQE YCJIOBHE,

SHAYEHHME CMEWEHKHA L LObABJAETCHA K CYETYHKY KOMAHL,

3T0 O3HAYAET, YTU BEPETCH TEKYWUEE 3HAYEHKHE CYETYUKA KOMAHI

K Hbwd TNFUBAIHETCHA 3ALAHHOE BAMH OTHOCHTEJIBHOE 3HAYEHHE,
sn MOXeTE SAULAEBATH JinbBO [OJOKMTEJNDBHOE (IIEPEXOQOL BIEPEL), JHBO
<TPHLUATEIDHOE (NEPEXOL HA3AL) 3HAYEHHE, ECJA Bb [QCMOTPHUTE,
5 (PELGECTBYKWUEK TJIABE Ob OTPHUATEJbHbX YHCHAX, TO Bbl [OnME-
TE, YTO 9TO0 OSHAYAET OI'PAHMYEHHE OTHOCHTEJIbHBX NEPEXOLOs,
ZhATIA30HUM OT =128 L0 +127,

OBPATHTE BHHMAHHE, 4YTO KOIPLA 0N BbIIOJHAET KOMAHILY OTHOCH~
TEJBHOI'O UEPEXOJA, CYETYHK KOMAHL YXE YKASLBAET HA CJIHEAYWWYN
RONAKLY, KOTOPAA EbiliOAHHJACD Bbl ,ECJ4KM YCJIOBHE HE YUOBJETBO-
FRIOCH,

TAK [IPOACXOLHT (1OTOMY, UYTO KOI'LA Ul BCTPEYAET "JP", Ok
JHAET, 4YTO HMKEET LEJNO C 2-BAATOBOM KOMAHAOW ,H LNOBABJHET 2 K
CYETYUKY KOMAHL - [IOBTOMY CYETYHUK KOmMAHL YKASHIBAET HA KOMAH-
~Y, CJELYKmY® 3A OTHOCKHTEJIbHbM MEPEXOULOM!

NPAMEP, B TAKOh [IPOCPAMME ,KAK

AYEHKA TEKCT
32000 ADD A,B
32001 JP Z,421
32423 LD. B,
32065 NEXT LD HL,4wovoH

HAXE NOKA3AHO, KAK UIl PABOTET C 9T04 MPOI'PAMMOK, ECJH UIHO-
PAPYETCH KOMAHMA TEPEXOLA, PACHOJOXEHHAA 110 ALPECY 32061 (T,
E, P CBPOMEHHOM GJATE HYJA):
3AMPY3UTb BAWUT MO ALPECY 32080 [OCKOJbKY B STOM BAHTE CO-
LEPXUTCA  KOMAHJMA, COCTOAWLAA TOJNbKO W3 OUHOIO BAHTA,CYETYUK
KOMAHL HYXHO 3AUATb PABHBIM 3cvul,
BbIIOJHUTH KOMARLY,
3AI'PY3WTb BAWT, 3ALAHHbBA CYETYHKOM KOMAHL (32@901), 3TOT
bANT BYLET SABJHATHCH YACTbK 2-BAUTOBOA KOMAHIUn, TAK YTO HYXHO
TPABABHTb 2 K CUYETYMKY KOMAHL ¥ CULEJNATDL EI'O PABHHM 32003,
HOJNYYHTD CIHENLYKEHMH BAAT, YTOBH CLEJATbH KOMAHLY MOJIHOH,
BEllIOJHHTD KOMABNLY ,
SAI'PY3HTb BAWT, 3ALAHHbBIM CYETYHHKOM KOMAHI (32823), 9TOT
cAUT ABJIHETCH YACTbK 2~BAUTOBOA KOMAHUbH,TAK UYTO HYXHO MPHbBA-
5¢Tb K CYETYHKY KOMAHMU 2 (TEIIEPb OH CTAHOBUTCH PABHbM 32005)
IONYYKTD CHELYNIiUM BAWT, YTOBH CUEJATb KOMAHLY MOJIHOH,
BBIIOJHKT D KOMAHLY,
5 AYEAKE 32001 NIPOI'PAMMA BCTPEYAET KOMAHLY OTHOCHTEJbBHOI'O
IEPEXOMA, ECINH ¢JAl HYJA HE YCTAHOBJEH, KAK B NPHBELAEHHOM
=k [IPHMEPE, TO0 Ul HAYErNO HE BHIIOJHAET, B OBWEM CHYYAE UN
2o iOJIHAET KOMAHAY NEPEXOLA CAELYHNWAM OBPA3OM: .
ECIHA $UAl' HYJA YCTAHOBJAEH, IPHBABUTH 2 K CYETYHKY KOMAHL
(9TO COCTABHT 32005),

CHIA @JADl HYJNA CBPOMEH, HE HYKHO LEJATb HHYEI'D (CYETYHK KO-
MAHL OCTAETCH PABHbM 320403),

rnbiMK CJHOBAMH, OTHOCHTEIIbHBK HEPEXON HOSBOJHET HAM B ONPELE-



JEHHMX CHYYA#X NEPECKAKABATH YEPE3 KOMAHAY "LD 8,2",

O9T0 TAKXE OB"RCHHET, NUYENMY LNA 9TOHM KOMAHLM YKA3AHE LBA
BPEMEHA BbOOJHEHKA, HOACYET HOBOTO 3HAUEHHA CUETYAKA KO®AHI
3A HMMAET BOJIbWE BPEMEHH, 4YEM HEBHIOJHEHHE HHUKAKHX NEWCTBHUA,

MOSTOMY LIl BHIIOJEAT JHEO KOMAHLY, PACIOJOKEHHYW MO ADNPECY
32003, JWBO - [0 ALPECY 32006, B 3ABHCHMOCTh OT 3HAUYEHMUA
®JIATA HYASR,

KAK M YXE I'OBOPUJH, MOXHO TAKKE CLEJATH OTHOCHTENbHbR ME-
PE XOI C OTPHUATE/bHbN 3HAUEHHEM,
LAKJIB OKAJLAHHA

B IPOTPAMMAX HA MAUMHHONM ASLKE BHBANT CHTYALHH, KOPLA CO-
BHTHA TMPOHCXOLAT C TAKOH BOJbLOA CKOPOCTbY, YTO HEOBXCLHMO
BBECTH HEKOTOPOE OXHIAHHE,

[IPHMEPH, CPA3Y [IPUXONANME HA yM — TOCHJIKA MWHOOPMAuLKh HA
KACCETY MATHMTO®OHA (CHPHAJIB AOJXHb BbiThb PACTOJOKEHb LOCTA-
TOYHO LANEKO LPYP OT IPYPA, YTOBH KX TOTOM MOXHO BbJIO LIPOUH-
TATb) HWIK [IOCHIKA HHOOPMALUWM HA TEYATAWWYN MAHKHHKY  (
NPELCTABBTE CESE TOJbKO MEYATb CO CKOPOCTbE HECKOJNbKMX TbHCAY
3HAKOB B CEKYHLY),

M09TOMY MNOJE3HO YCTAHOBMTbH LMK/ OXMLAHHA C NOMOLbl KOMAH-
Abl DJINZ?
‘ LD B, COUNT
WAIT DJNZ WAIT
COUNT = CYETYMK; WAIT = OKMLAHHE

KOMAHLA "DJNZ WAIT" 3ACTABHMT ull BO3BPATHTHCH K KOMARIE
UJNZ CTOJNbLKO PA3, CKONBKQ HYXHO, YTOBH PEPHCTP "B" RHOBbL 0Ob-
MYJHACH, IPEXLE YEM ORPABOTKA [OHIET LATbWE,

3TO0 NOJIXHO BAM LATb OTBET HA HAUWE YIPAXHEHHE, B KOTOPOM
CMPALMBANOCH, YTO [POM3OHLET, ECKY Bbi HAUWWETE

WAIT JR WAIT
BAM TPUNETCA NOBOJbHO LOAIO XIATb ,IIOKA LI BHULET K3 BTOr0
LHHKNA!
KOMAHIUB I'PYIINb BH3CBA W BO3BPATA

-~ - - - - - e e T - ——— e G T — S~ ——— —— ——— . ——

! ! TIME | EFFEKT ON FLAGS

!

MNEMONIC | BYTES | Y ISR [N [ R —

! ITAKEN | G ! Z ! PVI S I N | H !

------------------ y S USROS U USSR DU PR

| CALL ADDRES . T B L A B R R BT BN R

| CALL GC,ADDRESS ! 3 112/17 ! = ! = | = 1 = | = 1 = |

| RET O T Y R B B B B B R

| RET CC I 1 1 8/11 1 =1 =] =1 =] =1 =
| |

S — —— P Y PR PR DU Ry pu——
MNEMONIC -MHEMOHUYECKOE OBO3HAYEHWE; BYTES ~KOJIHKYECTBO bAd-
TOB; TIME TAKEN - BPEMA BGHIIOJIBEHWH; EFFEST ON FLAGS - RO3-
LEWCTBHE HA @IATH; ADDRESS - ALPEC ,

3AMEYAHHE: CC = YCJIOBHE, KOTOPOE LOJIXHO BbIIONHATHCA WA
ACHOJHEHRHA KOMAHIb, HHXE NPUBOUATCH UCIOLL3YEMbE YCNOBHA:
SJIAT COKPAWEHHE SHAYEHHUE
[TEPEHOC C YCTAHOBKA oJIA'A INEPEHOCA(=1)
NC CBPOC ®JIA'A NEPEHOCA - (=0)
HOJMb A YCTAHOBKA oJATA HYNA (=1)
NZ CBPOC ®JIATA HYJIA (=0)
YETHOCTb Pe $JIAT YETHOCTH YETHHRA (=1)
PO ®NAT YETHOCTH HEUYETHBKH (=0)
3HAK M 3HAK MHHYC (=1)
P 3HAK TOJOXHTEIJIbHHHA (=0)

BO3AEACTBHE HA @JATHt OBPATHTE BHHMAHHE, UYTO HW OLHH H3
¢JIATOB HE HM3MEHAETCA MNPH KOMAHLAX BHI3OBA ¥ BO3BPATA,

BPEMA BHIMONHEHWA:, ECNIH YKA3AHH [ABA 3HAYEHHH BPEMFHH, TO BO-
JJEE KOPOTKOE OTHOCHTCA K CAYYAk, KOILA YCJNOBUE HE BHIOJHHET=~
cH,
WMEHEHHKE DTOLINPOIPAMM B B A I B X
OrTrPAMMAX HA MAWNKAHHOM A 3HKE
PUMEHEHKHE [NONNPOrCPAMM B MAWHMHHOM A3bBKE CTOJNb XE MNPOCTO,
KAK B OBblYHbIX [TPOrPAMMAX HA A3bKE- "BEHCHK", ECJH HE IIPOWE,

HA CAMOM AEJNE, BB TOMHHTE, YTO MNPHUMEHAA SYHKLUHH "USH" B

1
n
N

< 0o



Je0+r e POIPPAMME HA SA3bIKE "BEHCHK" ,Bol B AEHCTBHTEJbLHOCTH Bbi~
$usA=TE [OANPOIPAMMY , H, KAK Bb [IOMHHTE, 0JId 3ABEPUEHHA HAM
1Ya=A KOMAHULA “RETURN"!

TCETOMY  BAM OYEHD [IPOCTO NPOBEPWTb OUPELEJNEHHBE NOLINPON=
ra<?’o, HE3ABACHMO OT BAUEA OCHOBHOHM IlPOI'PAMMH HA MAUWHHHOM
nInKE,

OCHOBHOE PA3JHYHE, C KOTOPbiM BAM IIPHUETCA CTOJKHYTbCA [PH
PEANASAUHY TOLNPOrMPAMM B BAWHX ITPOPPAMMAX HA MAULIMHHOM fA3bKE,
CSCTOMT B TOM , YTCO BAM HYXHO 3HATb AULPEC HAYAJNA NQANPOIPAM=—
Y,

9T0 MOAET BbLISKATb TPYLHOCTH, ECJH Bol XPAHWUTE [PQIrPAMMb HA
YAL/AHHO®  43bKE B [EPEMEAHOM MACCHBE, [IOCKOJNbKY AJNPEC 9TOH
TEPFMEnAOR  HE  OBA3ATENBHO ®AKCHPOBAH, 9TO TAKKE O3HAYAET,
<TO NPOPPAMMA dA MADIAHHOM H3bIKE HE WMOKET BHTbH JEIKO NEPEME-
JEHA B HOBYW [I03WiHw NAMATH, ECIM B HEK MCLOJNbIYNTCH
GOLIPOT PAMMDBI,

HOUTPOI'PAMMBL TAKXE MOKHO BbiI3bIBATb B 3ABHCAMOCTH O YCJUOBHH,
3TO = OSKBUBAJEHT HA MAWAHHOM A3ulKE CUELYWWEMO [PEANOKEHHWA
A3olKA "BEAGHK":

IF (CONDITION) THEN GOSUB (LINE) CONDITION = YCJUQBKE; LINE
- CTPOKA,

HAXOULUACH B [OLNPOrPAMME, HYXHO [IPOHBJIATHL OCTOPOAHOCTL,
iTOBbi HE H3MEHATH KAKHE-JIHBO @JAT'W WIMW PEI'MCTPH, TPEBYKWHECH
“JA LANbREWWUX CPABHEHMH, YTO HEOBXOUXMMO AAA TOIO, 4YTObul Bbl
HE ¥lWJld HA BETBb AJNIOPHTMA CHOBA UO CJELYNUEMY NIPELJOKEHHK
"CALL"™ "[OCNE BO3BPATA TYILA,O0TKYLA Baluin",

PAJJMYKE COCTOMT B TOM, 4YTO EILAMHCTBEHHbMH INOIYyCTHMbIMH YC-
JOBHAMH HBINANTCH COCTOsiHHA YETHPEX ®JATOB:

®JiAT [IEPEHOCA; i
AT HYNA;

®JAI" YETHOCTH (A TAKXE ®JAI' HEPENOJHEHHA)
®JADI' 3HAKA,

HATIOMHKW, YTO BCE YT# ¢JAI'M YCTAHABJIHBAKTCA B COOQTBETCTBHUH
C UHOCHENHEX KCMAHLOM, MOOBJIAABWEW HA 3TOT KOHKPETHMH @JIAT,

IHO3TOMY XUPOuMH CTHJ]b ITPOMPAMMHPOBAHMH MPELIOJNATAET MNOMEWE-
nAE KOMAHLp "CALL"™ HJIK "RETURKN" HENOCPEILCTBEHHO MOCJE KOMAH-
Lbl , YCTARABJIMRANWEN ¢JIAT,

HAIIPUMEP,

LD A, (nNUMBER)
CP 1
CALL Z,0NE
CP 2
CALL Z,TwO
cp 3
CALL Z,THREE

NUMBER = YHCJNO; ONE = OLHH; TWO -~ LBA; THREE = TPH,

IPABELKHHAA BhibE NPOTPAMMA [IO3BOJAET BAM IEPEXQULUUTb K PA3-
JIMYHbIM  [IPOTPANMMAM, B SABHCHMOCTH OT SHAYEHWMH , XPAHHMMOI'O B
AYKUKE "wUMBER" (4YHCJO), HO ObPATHIE BAWMAHME, YTO OHA NPEL-
HOJIAT'AET  ,4TO TNOUIPOrPAMMb HE M3MEHANT 3HAYEHHE B PEI'MCTPE
Al '

MOKHO I[IPUMEHKTb H BOJEE KOPOTKYK HPOI'PAMMY ,ECJHK BAM H3-
BECTHO, YTO Vs XPAHUMOIO B "NUMBER" 3HAYEHHA HMERTCH TOJBKO
TPH 3ALARHUE BbilE BRO3MOXHOCTH:

LD A, (NUMBER)
cp 2
CALL 2Z,Tw0
CALL C,ONE : ) A =1
CALL THREE ! ) A =3

NUMBER -44dCJilO; TWO = LBA; ONE = OLHd; THREE - TPH,

TAK HPOWCXOLKHT [1OTOMY, 4YTO KOMAHILA "CP 2" YCTAHABJIHWBAET H#
¢JAT HYJA W ®JAl" IIEPHOCA, A KOMAHLA Bbl30BA HE BJHMANT HA KA-
KAE Bbl TO HHM BblJIO ®JATH,

AHAJOMHYHBIM OBPA30M, O4YEHb ITQJE3HbM OKA3bBAETCH YCJOBHbIN
BO3BPAT M3 MOLIPOTPAMMbB ,(HO 9TO HE CYMTAETCA XOPOWMM CTHIEM
[IPOI'PAMMHPOBAHA) ,

KOMAHJIol T'PYTIibi CPABHEHWA W IIEPEMEuEHHA BJOKOB

A =2
A (2
A )2
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TIME | EFFECT ON FLAGS !

! ! !

! MNEMONIC | BYTES | e e e ] Kt Rt BT |

B ! | TAKEN | C ) Z ! PVI 8 ! N | H |
I | e e e Rt el B |
! LDI ! 2 | 16 l =1 =1 #1191l 2|
! LDD ! 2 I 16 | = ! =1 #1 =10 | ¢
L e T | = -1 B L e R e Tl PRy
| LDIR ! 2 ! 21/16 | =1l =1 p ! = 1 v | ¢ !
! LDDR ! 2 21716 ! =V =1 g I =1 @ ! p
- ! -1 L ] Tty iy DRPRY P ey
! CPI ! 2 ' 16 l =1 &) #1 #1010 48
| CPD ! 2 1 16 P =1l a2t sl s 11 4 |
| e O R B et e P PRy
! CPIR ! 2 l 21716 | = 1 # 1 # | # 'V 1 1 & |
] CPDR ] 2 l 21/186 !V = D & L # | &V 1 | & )

MNEMONIC =MHEMOHMUYECKOE- OBO3HAYEHHE;BYTES —KOJHMYEGTBO BA%W-
TOB; TIME TAKEN -BPEMH BHQOJHEHWA; EFFECT OH FLAGS—-BO3NEHM-
CTBHE HA ¢JAI'H,
OBO3HAUYEHHE ®JIAI'OB: .
#  TOKABBIBAEl, UTO ®JAP WU3MEHAETCA B PESYNbTATE OMNEPALHY;
#  TIOKA3LRAET ,YTO ®JIAP CBPACHBAETCH;
1 TIOKA3bIBAET, YTO ®JAD YCTAHABNHBAETCH;
- TIOKA3HBAET, YTO ®JAT HE MEHHETCH,
BPEMA BHIIOAHEHHA
LiA  KOMAHL 1I0BTOPEHMA YKABAHHOE BPEMA OTHOCHTCR K KAKuOMY
UWKNY ., BONEE KOPOTKOE 3HAYEHME OTHOCHTCA K NMPEPBBAHUE KOMAH-
Abl, HANPAMEP, L4NH CPIR NKBU BC=@, 5LiMBO A=(HL),
ONEPAUHM HAL BIOKAMH

B 39TOH TJARE PACCMATPHBAETCH [OC/EILHWA HABOP OYEHb LOJIE3-
HbiX NIPOTPAMM, B HECKOJbKUX I1OCJELY WuMX TJAABAX mbl BYNEM WMEThH
LUEJNO C KOMAHIAMH, KOTOPHE NPHATHO W&ETb MCJN PYKOW W KOTOPGIE
[lPd  ONPELENEHABX ObCTUATELBCTEAA WI'PAXT CBOwW POIlb, HO & 0B-
WEM Bbl  JLOJKHol  YMEFb MHCATb MAWHHHBE TMPOPPAMMN HA MALWHHOM
H3LIKE C 110M0uby YXE H3BECTHOIO BAM MATEPAAJIA,

TEM HE MEHEE ,0Bf3ATENBHO TMPOYTATE I'NARY O NNAHWUPOBRAHHH
BAWEA NPOTPAMMb HA MAWMHHOM A3LKE!

PACCMATPHBAEMBIE B OTOW TJABE KOMAHLM N0 CAMOn CROEW LIPAPO-
LE CNOCOBHB OLHMM MAXOM OXBATHBATb ANMHHBE KOHCTPYKuuu
BHCTPEE JETAWEA [YJK, WHBIMM CIHOBAMH, KOMAHLb, UBPABATHEAGIAE
UEABE BJAOKKM [IAMATH, A HE OTREJIbHWE 8=-BATOBBE BAHTH,

JABAATE HAYHEM C [POCTEnUEK W3 HUX:

CPI NPH BAWEW 3HAHMH A3bIKA 28@, bl LONKHb CPA3Y PACMO3AATH
OZHOPO0 K3 TNPENCTABHUTENER CEMEWCTBA "CPABHEHHA", M HA CAMOM
UEJE BTO. H ECTb PACILWPEHHOE CPABHEHHUE,

MO-PYCCKH OHA YMTAETCA "CPARHHMTb ¥ LAThb [IPUPAWEHAE", (BS
fIOMHHTE, UTO CPABHABATBH YTO Bl TO HH BbiI0 MOKHG TOIBKO € CO-
LEPYWMbIM PEFHCTPA "A",H Ob OTOM B KOMAHAUE HE TPEBYETCH YI0-
MHHATD) ,

KOMAHLA "CPI" CPABHMBAET "A" C (HL) ¥ ABTOMATHYECKH YREJIH-
YWBAET HL, 3TO O3HAYAET, YTO [I0CAE ONEPAUKH CPl HL YXE YKA-
3bBAET HA CHELYWUYH AYEMKY W OTOR K NOBTOPEHHK EE,

C [OMOLbN OTOR KOMAHAb Mbl MOTJIM Bbl HATIACATH [IPOTPANMY
NPOGMOTPA BCEH MAMATH B MOHCKAX KOHKPETHONO COBHAJEHHA CHE-
1Y HiMM OBPA30OM1

SEARCH CPI

JR N2,SEAKCH SEARCH - MOUCK

NP TAKOM CMOCOBE ,MOKA HE BYNET OBHAPYXEHO COBMAREWAE (
BYLET YCTAHOBJAEH ®JAT HYJA, KAK BO BCEX OMEPAIKHAX CPABHFHHA)
NPOTPAMMA BYLET [IPOLOJNXATbH NPOCNMOTP,

K COXAJIEHHW, 3TO ~ HEi{TAKAf XOPOWAH HUER, MNOCKOJBKY, ECIH
COBIIALEHHE HE BYIET OBHAPY¥EKO, [IPOPPAMMA HWKOTLA HE 3AKOH-
YATCA! K CUACTbkK KOHCTPYKTOPH H3biKA Z8¢ [I03ABOTHJUCH 0B
9TOM, W KOMAHIA CPl TAKXE ABTOMATHYECKH YMEHBUWAET KEC!

MOBTOMY Mbl MOXEM [0 XEJAHMK BHBWPATb ANHHY BIOKA, KOTOPbH
Mbl  XOTHM NPOCMOTPETbH, H:TAKHM OBPA30M 3AINATbH KOHEL NPOCMOT-



rh,

WABAATE [IPEN{I0J4OXHM, UYTU ULIHHA IIPOCMATPHBAEMOIO HAMM BJOKA
=  [IPEBLNAET 255 BAATOB, TAK YTD CUYETYHK BC BYLET XPAHHTbCH
T..0KO 8 PET'MCTPE U, TOPLA Mui MOT'JIM Bbl HAIIHCATb

SEARCH CPI '
JR Z,FQUND
INC C
DEC ¢
JR NZ,SEARCH
NOT FOUND |y, iunnygy,
rtee
FOUND 19000000 gty
SEARCH ~ [IOHCK; FOUND — HAWMLERO; NOT FOUND = HE HAWLEHO,

OYEbnLHO, ECJUW bbi AJNHHA BJIOKA [IPEBwAJIA 256 BEAMTOB, HYXHA
vodiA B APY['AH  [IPOT'PAmMMA, OBPATATE BHHMAHUE HA [IPHMEHEHAE
aUiKARL  INC # DEC JiJIA HPOBEPKW YCJIOBnH C= ¢, 3TH ULUBE KOMAHLM
TPessT 10 OAHOMY TOJAbKO BAWTY KAXIUAA, M JIOCKOJIbKY OBE OHH
LEACTBYNT AA ©AAT HYJA, PESYJBTAT #X UEHCTBHA COCTOHT B TOM,
TG  ¢JAP YCTAHABJIHBAETCH TOJbKO ECJH "C" BblJl HEPBOHAYAJIBHO
rabed dYJb, ElE OLHO NPEMYWECTBQ COCTOHT B TOM, YTO IIPH TA-
KOs  HAIMCAHAX [IPOTPAMMb HE H3MEHANTCH HUKAKHE LPYIHE PE-
CACT P,

TENEPb Mb MOPJIA Bb TAKKE SAXOTETb [OPUCMOTPETb BJIQKH NAMATH
nAMKAAA C BEPUiMHbB, A HE C KOdLA, M LIO9TOMY ¥ HAC HMMEETGCHA KO~
“AnllA:

" CPL
KOTOPAH UO-PYCCKH YHTAETCH "CPABHHTb H YMEHbWHTH", YMEHbWE~
nhe, KOMEYHO, OTHOCHTCh K HL, A PESYJIBTAT ILJAA BC = TOT KE
CAMBIHI
EWE BOJIbWKNK BO3MOKHOCTHMM, YEM OTH UBE KOMAHIb, OBJALAWT
CAENY OIKME ACTNMHHBE THTAHL B MUPE KOMAHU:
CPI1R i
CPDR
UHW YHTAWTCH: "CPABHHATb, YBEJHYATHL H IIOBTOPWTH"
W "CPARHMTb, Y®EHbUMTL A (OBTOPHTb",

CTH LeYXBAWTObbE KOMAHLLL ObJAUAKRT HEBEPOATHBMU BO3MOXHEOGC—~
Tavid:  OnW  LHOSBOJNANT Ul ABTCMATHYECKA NPOLOJKUTL NPOCMOTP
SHOKA NAMATH IO TEX [1OP, [OKA JHMBO HE BYULET HAWUEHO COBNALE-
sac, JMBO HE BYLET LOCTHI'HYT KOHEU BJOKA, (ECTECTBEHHO, HAM
hYMHO YKASATb A,HL W BC [EPEL HAYAJIOM, HO LAXE TPH STHUX YG-
JAOBAXX 9TC - HEBEPOATHO YKOHOMMYEHbM CIIOCOB 3ANKHCH)

MOCKOJbKY 3ABEPWEHHE PABOTH OTOW KOMAHLbL NPOKCXOLHT B LUBYX
BO3MOXHBX CJilYUAAX (A AMEHHO, [IPH HAMJLEHHOM COBMNALEHHW B CE-
PELMHE. BJIOKA W IPH OTCYTCTBAWH COBIAUEHHA BOOBUE), HAM HEOB=
XCLAMO CBECHEYHTb HAJAYKE HEKOTOPOI'O TEKCTA B KOHUE, YTOBH
POBOAMTD PASHAYKHE MEXLY 9TAMH LBYMA BO3MOKHOCTAMM,

BAM, OLHAKO, CJAELYET 3HATb ,YTO BHE 3ABHCHUMOCTH QT CKOPOC-
TA  BbIOJHEHNA NPOIPAMM HA MALHAHHOM ASBIKE CPIR W UPYIMHE AHA~
JAOTHYHBIE KOMAHRLB MOPYT OTHUMATH OYEHb MHOI'0O BPEMEHH,

KUMAHLA CPIK, HAIPUMEP, 3ATPAUYMBAET 21 UWKJ HA NOHCK KAK—
AOI0  BAWTA,KOHEYHO, KAKLYN CEKYHLY BbIIONHAETCH 3 540 8040
UAKJIOB,1 HO JIAXE C YYETOM STOP0O IIUMCK CPELH 3 5¢g0¥ BAHTOB
TPEBYET 1/50 CEKYHIH,

970 MOXET NOKA3ATbCA BAM HE OYEHb LJMTEJbHLM BPEMEHEM, HO
ECAH YYECTb, YTO BbOAYA M3OBPAXEHHA HA UACHNEH OCYWECTBJAAET-
CA  KAAUBDE 1/59 CEKyHLbH MAH OKOJO TOIO, Bbl [OKMETE, YTO 9TO
MOKET OKA3ATbCH BAMHbIM,

OCTAJbHbIE BJOYHLE ONEPAUAA CTPOATCH BOKPYI HIEM NEPEMEWE-
HAA HHOOPMAIMH,

BOT OHH:

LDI LDIR
LOD LUDK OYEBhIHO, OHMH OTHOCATCHA K CEMEMCTBY "3AI'PY3CK" H
YATAKTCH KAK: -
3ACPY3HTb # LATb IIPMPAWMEHHE;
3AI'FY3WTb, LATb NPAPAWMEHHE 4 IOBTOPHTD;
3AIPY3WTb- U YMEHbBUATH;
SAI'PY3UTb ,YMEHbWATb # LIUBTOPUTH;



PA3BEPEM CHAYAJIA CAMYK MPOCTYWk H3 HHX, "LDI™ = 3TO HA CAMOM
LEJE KOMBUHAUUA CINELYKWHENO HABOPA UEWCTBHH:

3ATPY3HTb (HL) B (DE),
LATb MPHPANUEHHE DE,HL,
YMEHBUIUTH BC,

OBPATHTE BHHUMAHHE, UYTO 8TO - EIMHCTBEHHAA KOMAHLA, 3AT'PY-
AAWMAA M3 OLHOA AYEHKHK NAMATH B IPYFYK BE3 HEOBXOAMMCCTH
3ATPY3KH CHAYAJIA B PETHCTP,

NMPHMEHEHVE PETCdCTPA "DE" B KAYECTBE AUPRCA-UEJKH OYEHB PA-
3¥4H0, TAK Bol HHKOIIIA HE. 3ABYIETE,. B KAKOM PEI'MCTPE COLEP-
XKMTCA AUNPEC-UEJb! (B OPHI'HHANE HCIOJb3YETCA MHEMOHHKA: "DE"
UDE-STINATION (ANPEC-UFJb) (NFAMEM,TEP,))

CAMMETPHYHAA OTOH KOMAHIE LDD COBEPWEHHO COBIALAET C 3TOH,
3A HCKNNYEHHEM TOro, 4YTO B [IPOUECCE J3ATPY3KH HL ¥ DE
YMERBUWAKNTCA, PA3HHUA MEXIY LDI W LDD OKASHBAETCH RAXHA 3 TOM
CNYYAE, HKOIMZA IUBA BJOKA (TOT, TUE HHGOPMAUVA HAXOAUTCH, H
TOT, B KOTOPHK OHA HAIPABJAETCA) NHEPECEKAKTCH,

NPELNCIO¥HUM, Mol TNPUMEHAEM OTY KOMAHLY B NPHRJANHOM 3AUAYE
TEKCTOBOK OBPABOI'KA h XOTHM YJAJIHTbD CHNORO M3 NPFELINOKEHHS:

THE BIG BROWN DOG JUMPED OVER THE FOX,

(BOJIbUWIAA KOPHYHEBAH COBAKA [EPEMPHI'HYJA YEPE3 JIHCY),

1367913679135 79136586717¢9
ECNM  Mbl  XOTHM YILAJHTH CNOBO "BROWN" (KOPHYHEBAH),TO HAM
HYKHO TOJIbKO CLRHHY¥Tb OCTAJIbHY® YACTb UPELJIOXEHHH BIAEBO HA 6

JIUTEP,
DE = LENDb = JIATEPA 9
HL = ACTOYHUK = JIHTEPA 15
BC = CYETYHK = 24 JIHTEPH,

IABAUTE HAYHEM C LDIt MNOCJE NEPBOA KOMAHIbH ¥ HAC BYUET
NMEPBOHAYAJIBHO = THE BIG BROWN DOG JUMPED OVER THE FOX,
CILBHT HA 1 JINTEPY: D(====D
10BOFE NPELNOKEHAE= THE BIG DROWN DOG JUMPED OVEHR THE FOX,

B HL = 10, DE = 16, BC = 29,

NOCJE DBYX CJHELYNULKX KOMAHL:

THE BIG DOGWN DOG JUMPED OVER THE FOX,

H TIOCJAE TOrM0 KAK BCE KOMAHJb BHIIOJIHEHb:

THE BIG 00G JUMPED OVEKR THE FOX,E FOX,

(ecJ¥ Bl MBl XOTENK, UTOBH YACTb MNPELIOKEHKA NOCAFE TOYKK Boi—
JA. SAMEHEHA TiPOBEJAMH, TO O9TO0I'O MOXHO Boil0 bbl LOCTHI'HYTb 3A
CYET HLOBABJEHHA (IPOBEJIOR B KOHUE MNEPBOHAYAJIbLHOI'O MNPEANO¥eHHA
W YBEJMUYEHMA BC, CKAXEM ,I0 44),

ECNIH Mbl  TEHEPb PEWAJIA ORPATHUTDL OTOT {IPCUECC KW BO3BPATKTD
CJIOBO "BROWN" B NEPULJOXEHHME, TO HAM HYKHO NPOCTO CHUBA IlIPH-
MEHATDE KOMAHLY "LDI", IIOCKOJIbKY Mbl 3ABbEM HHOPMALWK, KOTO-
PY® Mbl. XOTHM CLBHHYTDb!

HATIPEMEP, HL = HCTOYHHUK = JKTEPA 9
DE = UFJb = JIHTEPA 15
BC = CUYETYHUK = 24 JIATEPH
IIOCJE BbHIOJHEHHR OLHOH KOMAHAB ¥ HAC BYILET:
NEPBOHAYAJNDBHO = THE BIG DOG JUMPED OVER. THE FOX,E FOX,
CABHATI HA JIUTEPY D====)D

HOBOE NPELNOXEHHE = THE BIG DOG JUDPED OVER THE FOX,E FOX,
MIOCJE BHIIONHEHKA 6 KOMAHL Mbl [OJIY YHM:
THE RIG DOG JUDOG JUVER THE FOX,E FOX.

[TOKA BCE XOPOQUO, HO HOCHE BbIIOJHEHHA CHELYWIHX TPEX KOMAHA
NONYYHM:,

THE BIG DOG JUDOG JUD 0G THE FOX.E FOX,

TPYLHOCTb COCTOHT B TOM ,4YTO Mbi 3ABHIK HHOOPMAUUKW, KOTOPYK
4bl XOTEJNH MEPEMEWATbH, Bb MOXETE I[IPOBEPHTb 9TO, MbTAACH NEPE-
MECTHTb 110 OINHOMY CHMROJIY BPYYHYN,

NO3TOMY JIYYWE UCHUOJNB30BATH KOMAHLY "LDI"™ C PEMHCTPOM DE,
YKA3bIBADUKM HA KOHEL [PEILJIOXEHHA, 3T0 IAPAHTHPYET, YTO HH=
OPMALUKHA HE BYILEI 3ABUTA MPH IIEPEMEWUEHHU, (B OPUI'MHAJNE, OYE~-
BUAHO, ONEYATKA,ANOLL BMECTO wWIiLL, ([PHMEY, TEP,))

KOMAHUB "LDIR". ¥ "LDDR" OBJALANWT EWE BOJNbEMMH BOIMOXAQCTH—
MW, OHH MOT'YT BhCTPO MEPEMEWATb THCAYK BAHTOB,



BGUJNEE PELKO HCIHOJNDBI3YEMEBE
KOMAHILSN 28w
UbMELNL PEIHCTEPAMGH
HEPBAS KOMAHAA TAKOBA:
EX AF,AF"

“nA UABJAET B TOYHOCTH TO, UYTO NIOUCKA3LBAET EE HABBAHHEE "
->MEHHTD IIAPb PEI'MCTPOB AKF #H AF"™ ", .
CIELYKWAR ObuaiAlH KOMAHILA OBMEHA TAKOBA:
EXX
¢TO HKOmMAHIA "OBMEHMUBAET" BCE OCTAJIbHbE 8=BUTOBLEPEIHCTPH
Catly KMk OBPA30M:

B C B" C"
DE (-) D" E"
H L H" L" .

IO3TOMY 9TO0 = OYEHb MOUHAH KOMAHLA, HO HMEHHO EE B3MOKHOCTH
LEJNART EE OPPAHWYEHHOM B TPAMEHEHMM, TAK IIPOHCXOUMT NOTOMY,
4TO OiA LEMCTBYET HA BCE PECHCTPH CPA3Y, M HEBO3MOXHO OCTA-
5ATb HH OLHO 3HAYEHHE,

(3A HCKNKYEHMEM PECHCTPA "A"™, HA KOTOPbH "EXX" HE
LERCTBYET) ,

ELWHCTBEHHLK ©Nocos 1PEOLAMNETD BTY TPYLHOCTb ~ HAMHCATH
KOPOTKYN ILIPOPPAMMY TAKOI'O THIA:

PUSH HL
EXX
POP HL

9TO O3HAYAET, 4YTO Bbi SAMOMHMIM 3HAYEHHH BC, DE ¥ HL B HABO-
PE  AJNBTEPHATHRHBX PECHCTPOB, HO NO-IPEXHEMY OCTABJSEM LJ#
FABOTH HL,

HOCHELHAA KOMAKHLA M3 9TOW TPYNNBH HA CAMOM LENE HE OTHOCHT-
CH K Tully "NEPEONEBAHMS NEPYATOK":

EX DE,hL B BTOh KOMAHLE 3ALAETCA JIEPEKPECTHbIA OBMEH CCUEP-
AHMbIM MEXLY PEPMCTPAMM HL M DE,

9Th KOMAHIA HA CAMOM NEJE OYEHb LOJNE3HA, NOCKOJNbKY, KAK Mbl
RUAEAA, BL = [(OPKWBUNENHPOBAKHAN [APA PEPMCTPOR BO MHOI'mx
HPUKIALHDX 3AMAYAX, U ECTb CHTYALMH, KOI'AA HYXHOE HAM 3HAYE-
HHE Illn OBPABOTKH HAXOLMTCH B DE,

YCTAHOBEKA W CBPOC BHTOSB

N0 CHX NOP BCE KOMAHUB, G KOTOPbiMH Mbl PABOTAJNHK, BKINYAIH
OBPABOTKY 8-BHTOBLX HIH 16~BHTOBHX YHCEJ,

PPYIIIIA  "YCTAHOKKA A CBPOC BUTOB"™ HO3BOAHET HAM OBPABATbHI-
KATb OTLe)ibKEE BnTh PEMMCTPOB #/dJlH COAEPXAMOE AYEEK NAMATH,
H3-3A OYEHb TPYALUEMKOI'O XAPAKTEPA PABOTH C OTUEJbHbMA BHTAMM
3TO — HE OYEHb WHPOKO MCNOJIb3YEMAA PPYNIA KOMAHI,

BOJEE TOIO, KAK [IPABHNIO, YCTAHOBKA OTMEJBHOMO BHTA B PE~
PACTPE HAH AYEHKE-NAMHTH 3AHMMAET LAXE BOJBWE, YEM H3MEHEHHE
Wikn YTEHAE BCEX 8 BHTOB B8TOk AYEHKA [AMATH WJIM PEPHCTPA,

TEM HE MEHEE, ECTb CHTYALHMHM, KOPULA BAm HEOBXOLMMO 3HATb
YCTAKOBJIEH nllp CBFOLEH BHT B CEPELMHE BAMTA, WIH LAKE YCTa-
HOBHTb BHT, OBPATHTE, TEM HE MEHE, BHHMAHWE, YTO YCTAHOBKA H
CEPOC  bHTUB MOXET BolllOJHATHCH C. OMOWbl JOTHYECKHX ONEPATO-
POB,

PPYIIIA KOMAHA "YCTAHOBKA ¥4 CBPOCA bHUTOB" NO3BOJAET "BKJw-
YATH"  MIAM "BbIKAHYWTb" 110 KEAAHHG [IPOM3BOJIBHbIA BUT, HIH LAXE
NPOCTO NOCMOTPETb HA 3AUAHHuh BHT, YTOBbL [POBEPHTH, B KAKOM
OH COCTOAHUH,

LABANTE [iOCMOTPHM HA NEPBbA HABOP KOMAHI
SET N,R
SET N, (HL)
SET N, (IX +1 )
SET N,(lY +1 )

KOMAHILA “SET" "BKIWYAET" (T,E, =1) BMT C HOMEPOM "N" (B
OBOSHAYEHHAX © — 7) B PEMHCTPE K" MiM SAUAHHOH AYEMKE [Ami-
TH,

HHKAKHE ¢JATH HE HSUENANTCH,

PPYNIIA KOMAKJ "KESET" LEACTBYET HA TY XE B TOYHOCTH PPynIy
PEI'MCTPOB  WilKH AYEEK NAMATH, HO BMECTO "BKJAWYEHHA" BHTOB OHA
KX "BHKJIKYAET" (T,E, = 2),



KOMAHIb "BIT" HA CAMUM UBJIE RYADU niniw . ,
dYHKIUUA 9TO0H KOMAHILB COGCTOMUT B [POBEPKE COﬂbPKVﬂOPO YKAaAd-
HOTO BHTA,

HUKAKUX H3MEHEHMH B PETFUCTPbH: UAKW NAMATH HE BHOCHTGCA, HO
¢NAT HYJNA HU3MEHAETCH B COOTBETCTBHH C. COCTOAHHEM NPOBEPAEMO-

['0- BHTA,
ECJIIH BAT = @, TO ¢JAD' HYJiH YCTAHABIHBAETCH (= 1),
ECJH BUT = 1, TO ¢JATI HYJIH CbPACwBAETCH =0),

3TO HA TNEPBbU B3I'IAN MOXET [NOKA3ATbLCH SANYTAHHBIM, HO HYXHO
[IOCMOTPETb - HA B8TO CJHENYWWUM OBPA3OM: ECJIU BHT PABEH HYJik, TO
YCTAHABJNHUBAETCH ®JAI  HyJd; ECJIU BWT YCTAHOBJIEH, TO ,EC-
TECTBEHHO ,¢JIAT HYJAA DNOILHHMATHCA HE BYLET,

CULBHUIDIH H U AHKIHUYEGCIKHE CUBUT K

Ab MOXETE CIHBUIATb PEMUCTPb BJAEBO, BIIPARO, KAK 3AXOTHTE,

CJliOKHOCTb COCTOHUT B TOM, YTOBb PA3JIHYATDL PASJNUYHHE CHNBHUTH
A UMKNHYECKHE CIUBKI'M C TEM, YTObbl 3HATb, KAKHE W KOTILA HYXHO
HCIICJIB30OBATH, H TJIOMHHATH, YTO BHUT [IEPFHOCA YACTO MOXHO
PACCMATPUBATD B KAYECTBE 9-I'0 BATA PEI’MCTPOB, (T,E, BMUT NE-
PEHOCA ABJAETCHA BOCbMbIM BHTOM, ECAH BUTH NPOHYMEPOBAHb OT 9
40 7),

HEKOTOPHE KOMAHUB LHKJIUYECKOI'O CILBHAI'A 3AXBATHIBAKNT BUT NE-
PEHOCA (B KAYECTBE LEBATOr0 BHTA), TAK UYTD LUHKIUYECKHR CUBAMT
B UEJOM COCTABJNAET UHKJ U3 9 BHUTOB,

HAIIPUMEP, UABAHTE PACCMOTPHM KOMAHLY "RLA" (CMbICN KARLOH
KOMAHIb BYJAET OB"ACHEHK HHXE B 3TOW XE TI'JIABE):

! : D |

| ————— - ee—————————— ]
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| o1 e !

IPYIME UHHKIUMECKHE CHOBUICU 3AXBATHBAKNT TOJBKO 8~bUTOBHH
UK, XOTH ¢JIAT [IFPEHOCA U3MEHHETCHA B COOTBETCTBHW CO 3HAYE-
HAEM  BHUTA, KOTOPOMY IJIPUXONHUTCA "MNPOLEJNBIBATb KPYX¥HOn MNyTb",
[IPUMEPOM MOXET CIUYXHTh KOMAHILA "RLCA"{

—— > ——— —_—

39T0 OSHAYAET, YTO IIPH UHKIHYECKOM CHRHPL BJIEBO, KAK, HAIl-=
PHaFP, IIOKA3AHO BHWE, COAEPXKMOE BHTA ¢ MEPFMFMAbTCﬂ B BHT
1, BUTA 1 ~ B BHT 2 4 TAK HAJiEE, A COLEPxUMOE BHTA 7 NEPEME-
WAETCH W1 B BHT 4, W B BUT NEPEHOCA, CPABHATE 89TO C KOmAHJIOH
"RLA", OIITHCAHHOW BbllE, T'AE BAT 7 NEPEMEUWAETCH B BWUT IIEPHOCA,
A BHT NEPEHOCA - B BHT @,

UHKJINYECKHE CUBWUI'M BJERO

B OCHOBHOM ECTb IBA THMA UWKJIHYECKUX CUBHIOB BJIERO:

I WmKIWYECKHKH CLBKEKI BINTERO PrgolHCT=-

P 0 B (UMKJHYECKAM CUBHUDI BIEBO KPYIMOBOH — "KPYI'OBOn" O3HA-
YAET, YTO IUHKJA OXBATHBAET TOJIBKO 8 BUTOB, KAK B HKOMAHULF RLC
A, OIIACAHHOAR. BbWME) —= 9TO0 9-BHTOBHK CUBHI BJEBO, AHAJOTHKYHbIA
[IOKA3AHHOMY BBbIME AJi8 "RL AY,

RL A = "UHWKNAYECKHH CHBHI BIAEBO HAKONUTEAA";
RL R = "UUKNAYECKHn CHOBKI BJNERQ PEIVCTPA R"
— e
! ot DD - > e e 2 o e e s e o e l
| =K==]| C l===<==] | ===
| m ! ! -1
KLC A -~ IAKJIKUYECKHUA COLBHUI BJAEBO KPYrOBOH PEIMUCTPA "A"
KLC R - UAKJUYFCKAA CURhI' BJEBO KPYIOBOW EELWCTPA "R"
RLC (HL) - UAKJHYECKHA CLBUTI BJEBO KPYrOBOM PETWCTPA (HL)

RLC (IX+ 1)
KRLC (IY+ 1)

UAKJIUYECKHUHU CHLBHI BJUEBO KPYroBou (IX + )
UAKJIKLYECKUA CNABWI BJAEBO KPYIMOBOH (IY + )

- - o o - . - > - —————
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MOMHMO 93THX LABYX KOMAHI UKHKJIHYECKOro CIBHI'A BJEBO, ECTb
gl KOMAHLA CHI3UI'A BJEBO, HO OHA. MOXET. OBPABATbLIBATE TOJIBKO




PETRCTP "A",
SL A CLBHI HAKOIHTENA BIEBO

— — — - — e — ——— —— — — ———— ———— —

fmmmt ! - - |
OTJNHYHE STOh KOMAHLbL COCTOAT B.TOM, 4YTO CONEPKHMOE BHTA IllE-
PEHOCA TEPSETCH, A HYJEBOH BHT 3ANOJHHETCA HYJEM, 110-CY~-
LECTBY 9TO CBOUMTCH K YMHOKEHH® "A"™ HA 2, IIOCKOJbKY HHYEPO B
HAKONUTEND HE IEPEHOCHTCH ,(CBUYMAWTE PABOTY KOMAHMLB "SL A"
B CHYYAE A = 8¢H),
UHKJIHYECKHE CUBHIH BIIPABO

BHOBb ¥ HAC JiBA OUCHOBHLX PEXHMA LUWKIAYECKOTO CLBHI'A, HO hHA
3TUT PA3 BNPABO, BPAMEHWE BIPABO OXBATBHBAET TOT XE AWAIIA3OH
LOUYCTrMbX SYEEK IIAMATA M BPAGEHMM (TAK B OPHTMHANE, BO3MOX-
KO, GULECb WEETCH OUEYATKA, CKOPEE BCEI'O hYXHO: PEI'MCTPOB, (
HPAMEY, LEP,)), YTO ¥ BPAUEHMAH BIEBO

KR & = UhKIWYECKHH CUBHI HAKOUATENH BIPABO
RK d = UnKIKWYECKWKW CABUI PEI'iCTPA BIIPABO
____________________ € o o o e e s e ot e e e e e e 0
' ———————————— P I G s SIS GEP WIS D WP !
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ARC A - WUhRIHYECKHYM CUBHD' BIPABO KPYI'OBOW PEI'MCTPA "A"
KKC H - linKJUHYECKHn CUBAT BIPABO KPYIOBOHWH PEI'MCTPA "R"
RRC (hb) - LUHKJIWYECKHH CLBHI' BIIPABO KPYIOBOH PEI'MCTPA (HL)

RRC (IX+ 1) = UHKIWYECKHK CLBHUI' BUHPABO KPYI'OBOW (IX + )
ntC (1Y+ U) = UHMKINYECKUHM CLBWUI BUPABO KPYI'OBUM (1Y + )

— e

HMERTCA CLABHI" BUPABO, AHAJOI'MYHbK CIUBHI'Y BJIEBO:
SRL n = JIOI'MYECKah CUBHI' BIIPABO PEMHCTPA "R"

f)m—————— ! |==>—==|.C |
| e ! | =]

3 UAHHOM CJUYYAE 9TO - YACTOE UEJEHHE HA 2, ECJHA Mb HC-
lIC/Ib3Y M YHCIA BE3 3HAKA (T,E, MUMANAS0OH YHCEJN ,KOTOPHIE Mbl
XOTAM [HPELACTABUEATL, COCTARIAHET @ = 255H),

HOCKQUBRY B nEKOTOPKX [PAKIALHBIX SALAYAX bl UPYUMEHAEM COI'-
Gatimhae O TOM, HYTO0 LUA 3ALAHAR OTPALATEJIbBHBX YUCEJ BUT 7 YC-
TAHABNABAELTCHA PABHBM 1 (4TO UAET HAM UHAIIA30OH OT -128 U0 +12
7), MWMEETGCA JNOLOJHUTENbHAH (B OPUIHUHAJIE, OYEBHLHO ,O0NEYATKA
ADDITION SHIFT (NPUMEY, NEP,)) KOMAHLA CUBHI'A BIIPABO, HAS3bl—
BANILAACH

SKA K = APHOMETHYECKHANh CLBHUI' BIIPABO PEI'MCTPA "R"

KAK BHAWTE, 9TO - TOXE JEAEHHE HA 2, HO OHO COXPAHAET BHT
SHAKA,
BB OML H BbBOIL
BONPOCH BESOLA K BWBOLA — OLHH M3 CAMBX HPOCTHX B NPOPPAM-
“iPOBAHMUM HA MALWHHOM H3bIKE,
LIl Z6u MMEET 256 NOPTOB BBOLA/BWBOLA,

KIABMATYPA W  KACCETHbH MAI'HHTO®OH wnMENT IOPT BB/BbiB FEH
(.nChTnYHOE 254), TAK 4YTO JUIA TTOQJYMYEHHA UAHHBIX C KJABHATYPb
b HPRUERAETE KOMARLY

IN A, (FE) ‘
TENEPb Bb MOWKETE 3ALATb CEBE BOQIIPOC, KAK 49 KIABHW HA KilA-
~rATYPE OPrAHK30BAHb TAK, 4YTC OHM NPEUCTABIAKTCA 8—BHTOBbLIMH



DANITAMN

OTBE+ IJIA BAC BYLET CKOPEE BCET0 HEOXMIAHHbBM ~ KNABHATYPA
3A OJMH PA3 (IEPELAET HHOOPMALHWK- TOJNbKO- OT 5 KNABANW, 3HAUEHHE
PEMUCTPA "A" OUPELENAET: B MOMEHT OTKPHTHA NOPTA KAKA# TPYIIA
U3 5 KIABHE BYLET NPOCMATHBATHER ! '

KNABHATYPA PAJLEJEHA HA 4 PHLA, KAXIbBY M3 KOTOPHX COLEPXHT
UBA BJIOKA 110 5 KJIABHuW:!

3=) 1 2345 6789 8 (=4
2=) Q WERT QUIO P (=5
1 =) A SDFG HJEKLNLC(=S
@ =) SFTZXCV BN®M, SPC

JIEM'KO. BHIOETb, YTO KMEETCH 8 BJIOKOB JIMTEP, M Mbl NO3TOMY “0-
KEA YBA3AThH X C 8 BHTAMUH PEIMCTPA "A",

MMEHHO TAK H OBCTOHMT AUENO:

BCF BUTH PEFUCTPA "A" YCTAHABJIHBAKNTCA B [OJNOXEHHE "BKNKWYE-
HO" 3A HCKJNKWYEHAEM OIHOI'O BUTA, SANANWEPD NOLJEXALMH YTEHHP
BJOK,

TAK, YTOBbH [POYMTATb KIABHWH H3 BJOKA "1 2 4 4 5", ULOIKEH
BbITb BHKJWYEH BUT 3 PETHCTPA- "A":

A=1111 9-111=F7

CONEPXMMOE TOCJAHHOKM C KJIABUATYPH HHPOPMALUHM TIOCTYHAET B

PEPHCTP "A"™ B EI'0O MJALUWHE BHTbIt
T,E, KIABHUWA "1" ~) - BUT @ PEI'MCTPA "A"
KJABHilA "2" ~) BUT 1 PEIHMCTPA "A"

Bbl MOKETE CYHTATbH, YTO HHOOPMALUMWA TOCTYNAET B PLICKCTP "A"
CHAYAJIA C BHEUHMX CTUPOH KJABHATYPbH, TAK YTO 4 "2" ¥ "1" MO-
IHALYT B BHMT "2" PETHCTPA “A",

1JiR HEKOTOPHIX MI'P BAM MOXET - NOHALOBHTHCH IO3BOJHTb CYHTbHI-
BATb BECb BEPXHWHM PAL, [PHYEM BECb EIM0- MOXHO YHTATb OLHOH
KOMAHIOW (A HE ILBYMA, KAK HOTPEBOBRAJNOCH bbl NMPH UYTEHUHM ONIHOI'O
BJIOKA 3A PA3),

I 3TOr0 INOCHABHOIO OBMAHBBAKT, UYTOBb OH BbilAJl BAM CPA3Y
LBE NOPLUHH HHOOPMALHH

HAIIPUMEP, A =1 112 ©-1-1-1 = E7

OBPATHTE BHYMAHHE, YTO OBA BHTA "3" K "4" "BbKJWYEHH",

TAKOE PYKOUOKATHE DOBOPUT [OCHJIbHOMY, UTO Ul HYKHA nH$OP-
MALUMA K3 BJOKOB 3 M 4, 4 MMEHHO EE OH W [MOJIYYKT, KOHEYHKO,
UABE TMOPUMM HHOOPMALMKM OKASHBAKTCH UEPEMEWAHHbBIMH, TAK YTO BH
HE CMOXETE CKA3ATb, BbiJIJA HAXATA KINABMEA "9" HIM "1v, HAILPH-
MEP, OBE YCTAHOBAT BAT @ PEIHCTPA "A",

T,E "1" HIK "@" ~) BWT ® PETUCTPA A
"2r I ron =) BHT 1 PEIMCTPA A

BTO MNOJE3HO I8 LAHAMHYECKMX dATP, [OCKOJbKY MO3BOJAET HC-
10JIb30BATh KJABAWK "5" Y "8" B. KAYUECTBE YKASATEJNH HAIPABJIE-
HAA JIBUXEHHA HATNPABO W HAJNEBO, XOTHA OHH H HAXOUATCH B PA3HbIX
BJOKAX" KIIABUATYPo,

OBPATHTE BHUMAHWE, UYTO ECJIH-Bbl [IPAMEHAETE KOMAHLY

IN R,(C) ,

MilE PEPUCTP C 3ALAET-UCNOJNb3YEMBM BAMM- NTOPT, TO COLEPXHMOE
PEMMCTPA B ONPENEJAET, KAKOW BJOK KJABHATYPhH BHBHPAETCH,

JNPYI'ME TIOPTH, IPELCTABIAKWWKE ANH BAC WHTEPEC, OYEBMLHO,
JIBEPH BBOIA=BbBOLA C KACCETHOIO MAI'HHUTO®OHA,

BTO0 = TMNOPT Fbk, KAK CKA3AHO BbillE, OCHOBHAA BO3HAKAWUAR
IIPOBJIEMA CBH3AHA C CHHXPOHHUIALUMEW BBOILA W BbHIBONA LAHHoX;
IPOBNEMB TAKOI'O THMA TPEBYWT BOJbWOI'O OMNbTA [POTPAMMUPORAHHA
HA MAUHHHOM A3LKE A BHYUCJEHHA BPEMEHW BHINONHEHHH KAXIOFK KO-
MAHJIb, .

KOMAHLA OUT TAKAE NPAMEHAETCH LJA I'EHEPHPOBAHHA 3BYKOBOTO
CUIHAJIA HA "CIIEKTPYM" H YCTAHOBJEHUA UBETA OKAAMIEHHA,

BATH OJIA KOMAHNbH OUT : @,1,2 — UBET OKAHMAEHHUA

3 ~ MOCHJAET MMIYJbLC HA THE3JA MIC K EAkK
4 <~ NOCHJAET HMIYJNbC HA BHYTPEHHMH I'POMKOIOBOPUTEID

YTOBbl U3MEHHTH LBET OKAMMJIEHWA, HYXHO 3ATPY3UThb B PEIUCTP
A COOTBETCTBYWIEE 3HAYEHWE UBETA, A 3ATEM BHMNOJHHTbH KOMAHALY
ouUuT (FE),A, OBPATKTE BHHMAHWE, 4YTO 8TO - JHWb TEMPOKARY (
BPEMEHHOE) M3MEHEHHE IBETA OKAKMJIEHHA, YT)JBH MOCTOAHHO H3ME-
HATb UBET OKARMJEHHA, Bb NO0JIXHb BHMNOJHATH MNPHBENEHHYW BHUE



~CoMAHLY OUT W TAK¥e A3MEHHTD 3HAYEHHE HAYEHKN NAMATH 23624,
APELACTABJHKLYK COBOY NEPEMEHHY® BORDCR OIIEPALUHOHHOW CHCTEMb

NFHYUHA 9TOI'0O COCTOMT B TOM, YTO AINIAPATYPA "CHNEKTPYM" (
i1l ULA "CHEKTPYM") YNPABJAET UBETOM OKAWMJIEHHA M OHA TNOJNYy-
<AsT  ndeOPVAUn® O HEM, NPOCMATPHBAH COLAEPXHMOE OSTOH AYEHKH
CAAATKH,  Bol MOAXETE NPELOTBPATHTb BCK OTY BOJIbIHKY Ul C UBETOM
CRAWMIIEHAA  TOJbKO 3ABJIOKMPOBAB BCE (IPEPLIBAHAA (KOMAHLA DI),
UbPATHTE sHKHMAHHE, YTO HEKOTOPHE HNOLIIPOI'PAMMBl B 1I3¥Y PA3BJIO-
AMPY KT UPEPHBAHHA (KOMAHILA EI),

CAMUCTOATEJIbHAH TEHEPAUKMA 3BYKOBOI'O CHI'HAJA

Bb MOMETE CPEHEPHPOBATbD CBOW COBCTBEHHbLHK 3BYKOBOM CHI'HAJ
nA "CHEKTPY MY KO LuA 110Jb3OBATENEH, AMSRUMX TOJUBKO 1oK MAMA-
Tn C {IPOW3BOJMbHbNM LOCTYIIOM HWMERTCA OHPELEJEHHBE OI'PAHHYEHWA,
NOPOX¥IAEMBE OCObEHHOCTHMH AUITAPATYPH,

lIOCKOJNbKY 9KPAH LOCTOAHHO ObHOBJHETCH, AILINAPATYPA PEDYIIHP-
AC NPePboBAET BwlIOJHEAHE  SANAHAM Zav 4 TOr'o, vrObbl [TOKA-
SATb, 470 HAXOUMTCA B PAANE LhCIUEA, 3TO BullQJIAAETCH ¥ TEM
CHAREHUA HANNPAXEHWA B CXEME WAIT,

B PESYIbLTATE OKA3bLBAETCA HEBO3MOXHbivm CO3INAHHE KAKOW Bu TO
Evo BbJIO [IPCI'PAMMbB, TPEBYRWEH TOUYHOW HIn PETYJIAPHOW CHHXPOHU-
SAJRK,[IOCKONIbKY HEBO3VOXHO MPEILCKA3ATbH PEIYJbBTATH CHHXPOHHKH-
Saidr C NMOwmoOwbt 3THX HPEPbiBAHHK wAIT, KOdCTPYKUHA "CIEKTEYM"
TLEORA, HTO [PEFbBARAZ 266 OCYHECIEAHETCH NPH NOILTKE O0BPA-
BOTKH HHOOPMAUWH, COUEPXAiEACA B8 UEPBHX 16K NAMATH C NPOKH3-
BOAbHbM  LOCTYIIOM, TAKOIMO I[IPEPHBAHHA HE MPOUCXOLHKT, ECJ/H
HPOPPAMiA n BAHHBE, K KOTOPbM OCYWLECTBJUAETCH LOCTYIl 482, HA-
XO4ATCH B [13Y Hiip BEPXHHUX 32K [MAMATH,

0BOBuNTb KCE 9TO B TEPMUHAX, NOHATHbBX HEINOCBAWEHHbM, MOXHO
CHELY KlinM  ObPa30M: Rb MOXETE BOCUPOHM3BOUKWTD 3BYKH M uwYMbl C
H0MOWbr  KOMAHLb  OUT HA 3BM C 16K IIAMATH, HO 9TO HE BYLYT
YACTRE HOTH, (GBOWTH 3TO MOKHO C [LOMOlWlbk TMPOI'PAMMb BEEP H3
sy, CM, I'NIABY O CPEIUCTBAX "CHEKITPYM"),

LA I'eEnEPAUMK 3BRYKA Bbl LOJXHB [I0CJHATb WMNYJbC UIH BKIKRYE-
HHA  TI'POMKOTOBOPHTEINA (HIKM (A) HA PHESLAO MIC, ECAH EIO0 HYKHO
YCHAKBATDB), 3ATENM, CIYCTA HEKOTOPOE BPEMA, BAM HYXHO NOCJAATH
LPYropw HMIYJIbC JJIH ETO BbIKIKNYEBHA, SATEM EWE CHNYCTA HEKOTO-
POE BPEMA BHOBb BKJIKRYUTb U T, L . ..,,

TAKHM OBPA3OM COSNAETCH 3BYK, HHTEPBAJ BPEAEHW MEXRLY LBYiuH
HOCHELOBATENDHBIMP  BRIWYEHUAMH TPOMKOTOBOPUTEINR  QUPELEJAET
YHCTCTYSBYKA, NPOLOAXHUTEJNBHOCTb HHTEPBAJIA BPEMEHU, B TEUEHAH
KCTOPOI'0O TPOMKOI'OBOPHTEJNb OCTAETCH BKJANYEHHBIM, B MNPOTHBOIO-
JOXHOCTb HHTEPBAJY BPEMEHW MEXLY HAMUYJIbCAMH, MOXET LATH BAM
MHHHMAJNIDHYY CTENEHb KOHTPOJA I'POMKOCTH 3BYKA

OBPATHTE BHUMARHWE, UYTO Bbi ACJXHb NPUMEHATH JUJIA BKJAKNYEHHA #
BbKNHWYEHHA TAKOE 3HAMEHAE A, 4YTObd UBET OKAHUMIEHHA HE H3ME-
HHJCH, b fPOTHBHOM CJHYYAE YACTOTHAA XAPAKTEPHCTHKA IOJYYEH-
HOTQ, 3BYKA bYUET HAIOMHHATDL. SBYKH 3AI'PY3KH

NPENCTABAFHHE ILABOUYHO-KOLXNPOBAHHbIX UECATHYHEX YHCEJ

IBOHYHO-KOUNFOBAHHOE LECATAYHOE [IPEACTABJEHHWE 110 AHTJIHHCKH
COKPAWAETCA KAK BCD (BINARY-CODED DECIMAL), 9T0 - OLHH H3
ClocobuB MNFPEUCTABJEHHA WHOOPMAUMKH B AECATHYHOH SOPME,

YTObbl  3AKOAHFOBATH KAXAYK H3 UMeP OT ¥ LO 9 HEOBXOQOLHMMO
BCEI'O 4 BWTA, i 6 NOINYCTHMbBIX KOLOB HE BYILYT B STOM NPEACTAB-
JEHHK HClLIONb3OBATbHCH,

NOCKOJbKY. pJd KOLUPOBAHHAH LECATHYHOHA L[HePHl HEQOBXOUHMO 4
bWTA, B HKAAZDOM BAMTE MOKHO SAKOUAPOBATDL UBE LHSPH, OTO HAIbl=
BAETCh UABOAYHO-KOLWPOBAHHKM 4ECATHYHbIM IIPELCTABNERHKEM,

HAllPUMEP, 2060 weee —IBOHWYHO-KOLAPOBAHAOE LECHTHYHOE HPELACTA-
BIAEHWE UECATHYHOI'O YnCliA d¢
12¢1 1621 —IBOHYAO=KOLWPORAKHOE UKECATHYHOE HPELCTA-
BJIEHWE LECATHYHOI'O YnCIA 99,
APWOMFTHYECKHE LEUCTBHA HAL UBOWYHO~KCLHPOBAHHoiMHK
HECATNYHbIMK YHCJIAMHA

9TA  CTPARHAH CHCTEHA OBO3SHAYEHWH LJH LPEUCTABJEHHR YHCEJ

MORET HOBECTH K LOTEBLAANBHBM [IPOBJIEMAM [IPd CIHOXEHWKA K BbiYd-

Flnil:/‘.r':,




NNONPOBYEM CIHOXHTH CAelYWWHE YHUCIA

BCD ne  VaNe 1p0uy
BCD B3 QovR Pp11
BCD 11 vevr 1911

Bbl  3AMETHTE, 4TO PE3YJAbLTAT BTOPOH ONEPALUHKW HEBEPEH ¥ HB-
JAETCA HELONYCTHUMbM B HIPEACTABJEHKK IBOWYHO~-KOLMPOBAHHOM IE-
CHATHUHbM  YHCJOM, LA KOMMEHCAUHK BTHX TPYLHOCTE# HEOBXOLHMMO
iIPAMEHATD 0COBYN KOMAHAY, "DAA", A3HBAEMYN "JIECATHYHAH
HACTPOHKA APHOMETHYECKHX JIEMCTBHK"™, 4YTObb HCIPABnTb PE=-
3YJbTAT CJIOXEHHA,(T,E, NOBABAATL 6, ECJIW PE3YJIBTAT MPEBHUWAET
9),

CIELY HuY® TPYIHOCTb HJINWCTPHPYET TOT aF DPHMEP, BYILET TE-
HEPVHPOBATLCH bBHUT NIEPEAOCA K3 MIANWENO PA3FPALA JBOHYHO-KOIH-
POBAHHOI'O LNECATHYHOI'O YWUCAA (CAMOIO IEPBOI'O) B CAMbH JIEBHH,
I9TUT BHYTPEHHKKA OEPEHOC J.OJiXEH BHTb YYTEH K JIObABJIEH BO BTO-
POM PASPHAL IBOHYHO~KOLIUPOBAHHOI'O ILECATHYHOI'O,

ANA BHABRJIEHHMA 3TOI'O IEPHOCA HMCNOJNB3YETCA "oJIAl" ITOJIORHHHOIO
[IEPEHOCA", "H",

LD A,12H ! LOAD LITERAL BCbL "12"
ADD A ,24H ! ADD LITERAL BCD "24"
DAA ! DECIMAL ADJUST RESULT

LD (ADDR),A i STORE RESULT

LOAD LITERAL ~ 3ATPY3WUTH JNWTEPAJN; ADD LITERAL - JObABWUTE
JUTEPAJ; DECIMAL ADJUST RESULT -~ LECATUYHAA HACTPOHMKA PE-
3YNbTATA STORE RESULT = 3ANOMHUHAHHE PE3YJIbBTATA,

(IPK NPFPAMMHPOBAHMHA BAM BPAL M (OTPEBYETCA UBOWYHO~ KONH-
POBAHHOE LECATHYHOE [OPEILCTABRJEHKHE, HO HEIINOXO 3HAThH, 4YTO YHI
484 BCE~-TAKn TIOLUEPXUBAET STO UPEICTABJIEHHE, H KOMAHLA DAA
OBJAFI'YAET XW3Hb HEBOJUbMOM TPYINIE TOJNb30OBATEINEY NBOMYHO-KOLA-
POBAHHOI'O LECHTHYHOI'O HPEDCTABJIEHHUA,

N PEPUHKBAHMKA

[TPEPBIBAHUE =3TO [IOCHJIAEMBIKH MUKPONPOUECCOPY ChI'HAJl, KUTOPoIH
MOKET IIOABHTbLCAH. B JKWBOE BPEMH M, BOOBHE T'OBOPH, [UPHOCTAHOBHT
BHIIOJHEHHE TEKYUEH [IPOCPAMMBL (TAK, YTO NMPOTCPAMMA IIAXE HE Y3-
HAET OB 3TOM),

280 NPELOCTABIAAET TPH. MEXAHH3MA OCYWECTBJEHHH NPEPHBAHUHA:
3AMPOC UWHHH (BUSRG), HEMACKHPYEMOE IIPEPoiBAHHE (NMI) H OBHY-
HOE NPEPHBAHHE (INT),

C TOYKH 3PEHHA NMPOMPAMMUPOBAHHA ™Mbl PACCMOTPHUM TOJNBKO 0NObMYy-
HOE MACKUPYEMOE [PEPbBARHE (INT),

KOMAHOA DI (BJIOKWPOBKA ITPEPHIBAHHA) NPHUMEHAETCH illi CBPOCA
(MACKHPOBAHNWA), A KOMAHLA EI (PA3BJIOKHPOBAHHE I[PEPbHBAHKA)IUIA
YCTAHOBKH (PA3MACKHPOBAHHA),

3 OBUWEM CNYYAF OBHYHOE NPEPHhBAHUE NPUBENET K TOMy, YTO TE-
KY4HH CYETYAK KOmAHL bBYIeT IHOMEWMEH B CTEK, A YIPARJIEAVE (B
OPH - T'MHAJIE BO3MOXHU OIIFYATKA, MNEPEBOL NAETCa 110 CwbiCNY, (
(IPUMEY, MEP,) C IOMOWbY KOMAHIb RST BYNET NEPELAHO HA HYNE-
BYQ CTPAHHULY N3y, NJA-BO3BPANEHWA H3 NPEPLHBAHHA TPEBYETCSH
KOMAHOA RETI (BO3BPAT W3 TPEPHBAHHH),

NPH HOPMAJNIbHOM PEXHME PABOTH ¥ "CNEKTPYM " TPEPHBAdUA
PA3BJIOKHPOBAHE (EI), MW HA CAMOM LEJE TIPOPPAMMA NPEPHBAETCAH
5¢ PA3 B CEHKYdDY, 9TO NPEPHBAHHWE LO3BONAET IPOTPAmME [3Y
UCYNMECTRIHATD CHKAAdKWFOBAHWUE KJIABHATYPUH,

BAM  MOKET MJOHALOBNTHCH 3ABNTOKMPORATDL IIPEPbBAHWA B PRAUEW
IIPOTPAMME, [IOCKOJIbKY OTO YCKOPAET BbIMONHEHKE, Bbl BCE~TAKH
CMOXETE. TNOJYYATb KHOOPMALKHK C KANABHUATYPb, IPH YCNOBHH HC-—
I10OJb30BAHHA CBOEH COBCTBEHHOM T[NPOI'PAMMH N8 3TOro, OBA3A-
TEJbHO PA3BIOKHPYHTE [PEPbRAHHA, KOI'lA 3AKOHYHTE BEIOJNHEHHE
[IPU'PAMMDl, TOCKOJIBKY HHAYE CHCTEMA HE CMOXET [OJNYYATbH KHHPOP-
MAUHK C KNABHATYPH,

K.OMAHILA PECTAPTA ( RST)

9TO =~ CKOPEE BCETO "PYIMMEHTBH"YHIA 8980, PEAJIH3OBAHHOE B
UEJAX COBMECTMOCTH, IMOITOMY Bbl BPAU JHW CTAHETE IIPUMEHATH KO-
MAHLY RST B:CBOEH IIPOMPAMME,

KOMAHLA - RST BHIIOJHAET TE - XE CAMbIE AEHCTBHA, YTO U BH30B,
HO IIO3BONAET COBEPWATbH [NFPEXONL TOJBKO MO BOCbMW AINPECAM,



rracidViiOAEHHEM B [IEPBBIX 2b6 AYEUKAX [IAMATH: ©U8H, ©8H, 10H,
i, 20H, 28H, J3WH, H 38H,

IPEAMYWEGCTBO KOMAHIObB RST COCTOMT B TOM,. YTO YACTO HC—-
LOAb3Y EMbik  [IOLIIPOI'PAMMBL  MOAHO Bbl3BATb, 3ATPAUYUBAA HA 3TO
«Cel'0 OLHH banT, KPOME TOI'O, KOMAHILA RST 3AHUMAET MEHbBUE
vFEMEHH, YEM KOMAHLA CALL,

HELOCTATKOM KOMAHLB RST ABUAETCH TO, UYTO EE MOXHO [I[PUME-
~rTb TOIUbBKO MJIn OBPALEHWA K OLHOMW W3 BOCbMH [PABEMLEHHbBIX BbILIE
~JOlYCHmbX HYEEK,

IIOCKUWDKY BCE S9TH AUYEHKH PACHOOJOXEHB B 113y, B MOXETE BOC-
LUB30BATBCA  9THUm [IPEWMYWMECTs0M B CBOEH COBCTBEHHOUM IUPOTPAM=—
“c, ECTb, OIRAKO, BO3MOXHOCTb HCHQIB3OBATbE NOUIPQI'PAMMB 113y,
=4 pol SHAETE, UYTO OHh ApJiAwT, 4 TEM CAMbBIM HCIOJIb3OBATH KO-
Madib Ko,

Kb  CMCAETE BOJbiIE Y3HATb O KOMAHLAX RST H3 HAWEK KHHI'W "
UNDERSTANRDING YOUR SPECTRUM", HAINWCAHHOM ULOKTOPOM AHOM JiOI'A~
nOM,

Hh All WHCAHRHWE DPODIIPAMM Ui "CODEKTUPY M

nﬂAdVPOBAHHE pAdEd [IPOI'PAMMB HA MAWKHHOM HIHKE

HPOIPAMMHPOBAHME HA WMAIUAHHOM AJLIKE OBJALAET YEPESBBHIYAHHOH
roXQOCTbae R TOM CHMbBICJE, 4YTO NOSBOJHET BAM ILEJATH BCE, 4TO
s+ 04HO,

NUCKOJbKY 01 BCEX H3n0lKOB BOJEKE BHCOKOIO YPOBHA B KOHEUYHOM
CUYTE AYMXHO HEPEXOLHTH K MAWAHAOMY H3bIKY, BCE, UYTO Bb MOXETE
SAIlPOI'PAMMUPOBATDL HA A3bKE "¢OPTPAH" WK "KOBOJN", HIH JIHWBOM
Lryl'om, MOKHO 3ALIPO'PAMMUPOBATDL HA MAWKMHHOM H3HKE,

HONONHHUTENBbHNNM NPEAMYWUECTBOY bYILET TO, 4YTO MNPQOI'PAMMA HA
MALWMEHOM H3bKE BbIIOQJIHAETCA bHCTPEE,

3TA AbCOJNwTHAN ['MbKOCTb MOXET ,0LHAKO, OKA3ATHCHA JIOBYWKOH
wid  HEOCTQPONXNHOI’O UPOI'PAMMACTA, NPH HAJHYUK TAKOHU ITIOJIHOH
CbOBONel  MOWHO AEJATH BCE, 4TO YIFOLHO, B OTAMYWE OT ONEPA-
LAOHHOAW CUCTEMB "CHEKTPYM" LAH A3bKA "pEHCKK", HAIlPKWUEP, OT-
CYTCTBYWNT LPOBEPKHM [IPELAJOXEHHH HA LOHYCTHUMOCTD

NOCHOWbKY Jitibbik s3BOUamMblk BAvA YHCIHA DBYLUYT HOMAHIANMA TOIO
ron aHOI'G Trilla, YWD 28v BYUET ObPABATHLIBATb BCE HA CBETE,

HO LUuARXE HiE BEPH B PACHET (1IPOBJEMb IIPOBEPKA JNONYCTHUMOCTH
CHHATAKCHUCA, BYmHO OTMETHTb, H4TO UPOI'PAMMHUPOBAHWE HA MAUMKHHOM
ndoRE  HE HARKJAUBBAET ONMPAHMYEHHA HA HCUONUDIYEMYNW BAMH JIOI'n=-
ny s Bbi  MCXETE BbilIOJHATb ¢YHKUHK, HEPEXOLb H T,U,, KOTOPHE
bYIAYT ABCONKTHO HEMOUYCTnMbn B JIWBOM H3bKE BOQJEE BbCOKOTI'O
JPOBHH,

HOWTOLY OI'POMHOE SHAYEHRWE [IPAOBPETAET CAMOLUCUHKHITJIKHHA IIPH
PASPABOTKE [iPO'PAMM HA MAWMHHOM HA3BKE, HEBO3MOXHO IPEYBEJIH=-
YHTh SHAYEHKWE KOHUENUHWH "HACXOLAWEFO™ [OLXOLA B NPOI'PAMMHPO-
pAHKK B UeJiOM, HO B OCOBEHHOCTHW 3TO KACAETCA I[IPOI'PAMMUPOBA-
HHd HA MAWKH HOM fIGBIKE,

"HRCXOLA KN HODXO0[ 3ACTARJIHET BAC PASBMBATbH 3AULAYY HA BO-
JE  MEJKAE ELWHMUB A HHO3SBONMAET NMPOBEPHTDL JOI'MKY BAWEHWH PA3PA-
bOTKh, WA  [IPOTHXEHWHW UQOJTIOI0O BPEMEHW HeE 3AILUCHIBAA HW OLHOH
CTPOKK TEKCTA NPOI'PAMMb,

HPEAINQJIOWAM, BAK 3AKOTEJOCb HALHCATbL NPOIPAMMY [I0OCALKH HA
JYHY :

CAmbn LEPBbLM D¥YTb MOl bbl HALOMAWTD HEYTO MOULUBHOE:

INSTR BollAYA HA OHKPAH HWHCTPYKi{HHA

ITEPEXOWL HA3AL HA INSTR,(OKA HE BYLET HAXATA KIABHUA
ENTER
DRAW HAPHCOBATDL JNAHILwA$T, HAYATb UBHUXEHHE CNYCKAEMGOI'O
AlIMAPATA C BEPUWHHD SKPAHA
LARD LBhAEHWE CHYCKAEMOI'Q AILIAPATA
ECih TOPWYEE KOHYHJIOCbL, I[EPEHTH HA CRASH
NEPEHTH HA3AIL HA LAND, ECJH NOBEPXHOCTbH HE
HLOCTHIHYTA
GROUND HAITEMATATbH IOSUPABJEHASA
HEPENTH HA3AL HA INSTR MJiH CIELYWWETO NPOIOHA
CRASH HANEYATATbH COBOJIEK3HOBAHKWA NO NOBOLY HEYIAYHOH IMO-
CALRH




NEPEMTH HASAN HA INSTh LJA CJENYWWLRENO IPOPOHA,

UBPATHTE BHMMAHME, U4TO BCH 3TA "NPOIPAMMA" HANHCAHA HA
PYCCKOM A3BKE, HA 9TUM STANE HE [IPUHAMANOCH HHKAKHX PEWEHHUH,
BYUET JIM NIPOIPAMMA [HGATHCA HA H3hKE "BEWCHK" HIM HA MAWLWH-
HOM H3HKE, TAKOE PEWEHHE M HE HYKHO MPHHHMATbL - KOHUFNUHA
NPOTPAMMB 1IOCANKM dA JIYHY HE 3ABHCHT OT CHOCOBA 3AMACH EE
TEKCTA,

TENEPb HACTYNAET BTAN NOTHYECKOM IIPOBEPKH,

Bbl BHNONHAETE POJb 9BM W CMOTPUTE, BCE MM BOBMOXKHOCTH, KO-
TO PHE Bb XOTEIW BKIWYATH B (POTPAMMY , HMENTCH B HAJHYMH,

HET JIW MEPEXOQLOB HA OB"EKTH, KOTOPHE Bb XOTEJU HAMHCATH,
40 3ABHOM 7 BCE JIM ECTh 7 HET JIW H3BHTOYHBIX IIPOTPAMM 7 HE
CIELYET JIM HEKOTOPHE OB"EKTH [EPEHECTH B NUILIPOTPAMMu T

JABAMTE CHUBA  [lUCWUTPHM HA "HPOPPAMMY" = 0X=0X-0X! —~ Wbl
SALMIH KAK=HHBYILb 3AKOHYUTDL [HPOIPAMMY!

OLUMCAHHAS Bbliik JOQKKA MOXET BLTb NPEKPACHOM JUIA HEKOTOPHIX
[IPAKIALHoIX 3AMAY, TAKHX KAK ATPOBAR 9Bm, HO 8 CBOEH [IPOTPAM-
ME  BAM MOXET OPMATH B [OJIOBY, YTO HENJIOXO bbl MMETH BO3MOK-
HOCTb BbIKJNYHTb PABOTY [POLPAMM,

TENEPb Mb W3MEHWM [OCJEAHWO YACTH NPOrPAMME CAELY WK™ OB-
PA3OM:

GROUND HANEYATAThH NOBUPARIEHHS
NEPEATH HA .
CRASH  HAMEYATATbH COBOJIEBHOBAHMA N0 TMOBOLY HEYAIAUYHOW 1i0-
CALKH
FINISH GCNPOCHTb WFPOKA ,HYXHO ]I 3AKOHUMTbH
ECIH HET, LIEPEHTH HA INSTR
ECIH DA, STOP

OBPATHTE BHUMAHME, 4TO Mb UCIIONb30BAJNM METKH LJA ONACAHUA
ONEPEAEJNEHHBX CTPOK [POTCPAMMbl, METKH - OYEKb UEHHMA AINAPAT,
OCOBEHHO ECAM Bb BYLETE BbEWPATb WX KPATKAMM M COLEEXA-
TEAbHHIMH

KOPLA 9TOT YPOBEHb 3AKOHYEH, Bbl NEPEMEWAETECH HA YPOBEHb
PAYBKE, YTOBu. IPOLENATb TO XE CAMOE C ONHOW M3 CTPPOK WIW MO-
LYIEW, TIPHBELEHHOX BblME,

KWEHHO {109TOKY 9TOT MONXOL HASHBAETCA HKCXOUAWKM,

HANPHMEP, bl MOXEM CJEJYNLAM OBPA3OM PACTMCATbH MOJYNb "FI-
NISH", NPHBELEHHoH BblllE?
FINISH OYHCTHTb BKPAH
HAMEYATATb: "XOTHTE JU 3AKOHYMTbHI"
ONPOCHTb KJABMATYPY B OKALAHHM OTBETA
ECAM OTBET = NA, TO 3AKOHYHTH
NEPEATH HA INSTR

EGE OIHO NPEAMYWEGTBO HHCXOIAWETO HIOAXOLA COCTOMT B TOM,
UTO  Bbl MOKEPE TECTHPOBATH M BLIOJHATH KOHKPTHBW wOUVIL AB-—
TOHOMHO, TAK YTO OH BYNET OTNAXEH LIS BKJnUYtHMA R OKOHYA-
TEAbHBA TEKCT POIPAMMbI,

JABAHTE CNYCTHMCA EWE HA ONMH YPOBEHb W NOCMOTPHM HA CTPOKY
OYACTHTb BKPAH BOJEF MOLPOBHO,

HA 9TOM 9TAE HANM HYXHO PEWHTb, HA KAKOM H3HKE Mb BYIEM

MHCATb [POTPAMMY, ¥ LABAWTE BHBEPEM MAWMHHbA A3bIK "CHHKNEPA"

ECJNK Bbl Bbl ITHCAJIK IIPOM'PAMMY HA S3HKE "BEWCHK", TO BAM BbHIJIO
bbl IOCTATOYHO HANHCATb:
9M#@ CLS,

HO HA MAWMHHOM H3bBIKE 3TO NPOCTOE MNPEANOXEHHE "OYUCTHUTbL ISK-
PAH"  MOXET OAA3ATbCHA OBMAHYKBbM,) (TAK B OPHI'MHANE, OTKPbl-
BAONEA CHOBKK HET, C(IIPHMEY, IlEP,))

(I03TOMY Mbl MOTIIK bb CLEJNATb YTO-TO B TAKOM POUE:

CLEAR HAWTH HAYAJIO 3KPAHA
3ANIOJIHUTD CHELYOWHE 6144 MO3AUHH NPObBEJAMH

Mbi BCE EWE HE HAIFCAJNHK HH CTPOYKH TEKCTA MPOTPAMub, d0 ,
OYeBHLHO, TIOLUXOL OCHOBAH HA MAWHHHOM H3blKE, ILABAHTE MOCMOT-
PUM BOJNEE [MPACTAJIbBHO, YTO [LOJIXHA JIEJIATb OSTA NPOPPAMMA
OYACTKHK 9KPAHA H 4YTO OHA LEJIAET HA CAMOM INEJE,

Bb, BO3MOXHO, IIOMHMTE H3 PYKOBOLUCTBA 1I0 "CHEKTPYM", 4YTO
JKPAH COCTOHMT M3 6144 AYEEK M YTO ECTb EWE 768 HYEEK, OMHCol-



sAMMAX ATPABYTo S3KPAHA: UBET BYMATH, UBET YEPHAA # T,l,

NPHBELEHHOE BbHUWE KPATKOE OMNWCAHWE [IPOI'PAMMH, KOHEYHO,

. 4ACTHT YACTb OKPAHA, HO HAKAK HE [OBJHUAET HA ¢AHJ] ATPABY=—
T2, ECIH HE ¥ BCEX [O3HLHA SKPAHA COBIAJNAET UBET BYMAT'W HIIH
=’ NO3HUAN HEKOTOPHIX JHUTEP KMEKNT BHJINYEHHHE ATPHBYTH MHAI'A-
nrn WIA  APKOCTH, TO ACHA# 1NPOT'PAMMA OYHCTKH 3KPAHA, [IPABE-
~HRHAA Bbllly, OKAXETCHA HABHO HEALEKBATHOA,

HAM UProETCH TARME OBPABOTATb M AW ATPHOYTOB, (UBPATHTE
=nreMAHHE,  HACKOJWDBKO CUOKHEE OKA3BIBAXWTCH HEKOTUPHE 3ALAYZ HA
A nhBEHOM H3BKE, YEM HA A3biKE "SEHCHK™)

HO9TOMY HAM HYmHO PACWHPATDL IPOI'PAMMY A0 CUELYHWEPO BALA
HAUTH HAYAJIO 9KPAHA
SATOJHHUTDL CJUELYRILAE 6144 BAnTA [IPOBEJIAMH
HAXTH HAYAJC PAWIA ATPHBYTOB
3AHOLURTD Cuellyilink Y68 baAWTCs TEbYEMbMA 3HAYEHHAMH
ATPABYTOB BYMAI'MW (HYEPHHI)
CHELYWLHA HUKEJNEXAWKWN YPOBEHb = 3TO YXE TOT, HA KOTOPOM Bbl
~OJiAHbl, HAKOHEWL, IhCATb TEKCT MNPOIPAMMb, TAK YTQO LRABAHTE
NOCMOTPHM, KAK SKPAH 3BAIOJHHETCA NPOEEIAMA:

CLEAR LD HL,SCREEN ¢+ SCREEN START
LD BC,6144 + BYTES TO CLEAR
LD D,b ¢ D=BLANK
LOOE LD (HL),D t FILL BLAKNK
INC HL ¢+ NEXT POSITION
DEC BC t REDUGCE COUNT
LD A,B
Oh C ¢ TEST 1F BC=@
JK NZ,LOOP t AGAIN [F NOT END
SCREEN START-HAYAJO OKPAHA; BYTES TO CLEAR = OUYUNAEMBE BAH-
Ters BLANK = [IPOBEJl; FILL BLANK = 3AIHOJHEHWE [POBEJIOM; NEXT
PCSITION = CIHEMAYKMNAR 1O3HUNA; REDUCE COUNT ~ YMEHBUEHHUE
CYETYHURA; TEST = [POBEPKA; AGAIN IF NOT ENL = IIQBTOPEHHE,

ECJH HE NOCTHI'HYT KOHEL,

TENEPb BH UOCTATOYHO JIE'KO MOXETE PABOTATb C NPOI'PAMMAMK
TAKOW UJHHK H®W TAKHM CNOCObOM CTPONTh ULOCTATOYHO bDOJIbUHUE
JPOTPAMMbI,

KCTATH, Bbl TEINEPb WE3 COMHEHHA HOHnMAETE, [MOYEMY IIPOIMPAMMb
AA MAWHHHOM H3bKE YACTO TAK BEJUKHKH 11O Ob"EMY H lIQMEMY JINUKM
r3UBPEJin [POIMPANMB HA A3bIKAX ELICOKOIO YPOBHAI

O T8 ET b .

ECTb HECKOJIbKO "IiPABHJbBHMX" OTBETOB — ELHHCTBEHHAA [IPOBEP-
KA BYLET JH 9TC PAbBOTATb ¢ nHbMH CJHOBAMK, LEJAET JU [IPOIPAN-
KA TO, 4T0 BANM HYXHO ¥

C HOmMOlpH "DINZ":

CLEAR LD HL,SCREEN

LD A,®
LD B,24 : SET B=24
BIGLOOP PUSH BC : SAVE VALUE
LD B,A : SET B=2b56
LITLOOP LD (HL),A :
INC HL t FILL IN 256 BLANKS
DINZ LITLOOP
POF BC : GET BACK VALJE OF B
DJNZ BIGLOOP : DO IT UNTIL END
SET = YCTAHOBUTb; SAVE VALUE = BAIIOMHUTbH 3HAMYEHHE; FI1LL IN
256 BLANKS - SANOJHMTb 256 IIPOBEJIOB; GET BACK VALUE OF 8 -

HONYYUT HA3AN S3HAYEHHUE By DO IT UNTIL END ~ BHINOQJAKATbH 10
LOCTHXEHHMH KOHLUA,

Mbi CMOI'JiK WCHOLB3ORATH 24 PA3A L0 256 (=6144) LJA OYUCTKHU

JRPAHA, )
HYXHO OTMETnTb CHAELYWULEE:

Mbl  MOAEM. 3ALUATH B = 9@, YTOBbB IIPOATH UAKJ DINZ 256 PA3, (
LOYEMYT) 9TA  NPOLUEAYPA OBbiY4HO HE BYUET NPUMEHAATbCA B <JIPOI=-
PhtME, ECJM 1kl TONbBKO HE CTAHEM HCIiOJb30BATbL PEIUWCTP C L4
WFPYTHUX URJER,

IPAMEHEHHME LuLIK:
CLeAR LD HL,SCREEN ! SOUHRCE



PUSH HL

POP DE
INC DE ¢ DEST = HL + 1
LD BC,6144 : HOW MANY
LD (HL),® ¢ LAT POS = @
LDIR : MOVE IT
SOURCE - HCTOYHHK;. HOW. = CKOJbKO; LAT = NEPBAfl; MOVE - [E-

PEMEUWEHHE,

OBPATUTE BHUMAHWE, UTO Mbi MNOJIYYUIIU DE =HL + 1, 3A/ABAH DE=
HL W [NABAA IIPHPAMEHAE DE, 9TO MOXHO CHEJATH NPOWE, 3ATPYXAH
3HAYEHWE SCREEN + 1 B DE HENOCPEJACTBEHHO, HO LJA 3TOr0 TPE-
BYZTCA HA OINWH BAWT BOJAbUE!

NPHYHHA, [0 KOTOPOU OTA KOMAHULA LDIR CPABATHBAET, COCTOHT
8 TOM, YTO HCIIONbL3YETCA ¢AKT, YTO B NPOUECCE OBPABOTKHW LAH-
HHlE THEPE3ATNUCHIRAKTCA B BJIOK, 3LECb NMPOHUCXOLKT MNPHUMEHEHHE C
TOJOAHUTENBHKM PE3YJIbTATOM 3ANAYH, PACCMOTPEHHOKW HAMU R TJIABE
O (IEPEMFHMEHHA BAOKOBRB,

ECJH NPOCYMMHAPORATDL NOTPEBHYW® IIAMATHL, TO NPH NEPBOM METOLE
TFEBYETCA 14 BAWTOB, IIPHM BTOPOM - 16 DBAWTOB, A [IPH, NMOCIELHEM
13 BAHTOB,

CPELCTBA "2ZX CIHEEKTZPY M"

HACTAJIO BPEMH PACCHMOTPETbL CPEILCTBA BAWETFQ "ZX CHEKTEYM",
II0JIE3HLE MIPH PA3PABOTKE INA HEMO NPOTPAMM HA MAUMHHOM H3bKE,

BBOI - KIJABAATUY P A

YTO KACAETCH BBOLA HWHPOPMAUMW B "CIIEKTPYMmM", wbl BYNMEM UIHO-
PUPOBATb BBOL C KACCETHOI'O MAI'HUTO®OHA U CKOHUEHTPHPYEMCH HA
KJIABHATYPE,

KJIABUHATYPA - ELHHCTBEHHbIM HCTOYHUK HHOOPMAUMH, NPEIOCTAB-
JA UMK CBA3b, B- PEAJIDHOM MACWTABE BPEMEHH, OHA MOXET LHHAMH-
YECKHU BJIIHATH HA BHIONHEHKE JNWBOU TMPOI'PAMMbB, KAK ONEPAUHOHHOH
CUCTEMBL B M3y, TAK W NONb30RATEJNBCKOH HPOTPAMMB B NAMATY C
[IPOH3 BOJIbHbiM LOCT¥IIOM,

JO'MYECKH Mbl MOXEM PACCMATPHBATH KIABHATYPY KAK JRBYWMEPHYR
MATPHLY C BOCEMbH PALAMH W NATHY CTOJBUAMU, KAK B NPUIOXEHHH
A,

KAXIOE A3 49 IIKPRCFYEHUM [PEJCTABJAET KJABULY KJIABHATYPH,
B HOPMAJIbBHOM COCTOHHWA (KOTINA OHW HE HAXATH) KAXNOFE NEPECE-
JEHWE YCTAHABJIHWBAETCH PABHGLIM 1,

NP HALATHU  KOHAPETHOW KIABUUU "HAKXKATOE" NEPECKUELHHE,
COJTBETCTRY RWEE 9TOW KIABWIE, bYUET CbPOWEHO B ¢,

SHAHA CBfi3b MEXLY KJIABHATYPOH KW 3TOF BHYTPEHHEH mATPHIIEH
HPeICTABVIELUA, Mbl MOMEM BEBECTH JOIMHUYECKHUE CIIOCOB MPOBEPKH
HAKATHAH  KIABHUWYU, KOTOPHH MOXHO NPUMEHATH B FOTAMMHPURAHHH
HA MAWHHHOM HA3bIKE,

B HA3bIKE "BEACHK"™ MNPU CKAHUPOBAHUKH KINABHATYPH HAM HYKHO 3A-
UATb ALPEC TOW KOHKKPETHOA NOJOBHHB PALA KNABHUATYPH, TI'IIE PAC-
ﬂO&AFAETCH HYKHAR KJABHNA, MNPEXLE YEM HCHOJIbSOBATDH dYHKLUHK
INK,

AHAJIO’HYHbBM OBPA3OM PR TIPO'PAMME HA MAWUKHHOM A35KE Mbl
JOJIXHB 3APPY3UTH B HAKOMUTEJL 3HAYEHHE, COOTBETCTBYHKWEE Al-
PECY NOJNYPALA KNABHWU, KOTOPHM Mbh XOTHM MNPOBEPHTb, TPEBYEMOE
SHAYEHHE JINAd KAXLOM MOJOBHHB PHIA IIPHBOOWTCHA B CAMOH JNEBOH
KOJOHKE TABINHILbL B8 MPALOXEHKK A,

HATPUMEP, 1NH "H — ENTEKR" (JIOJYPAULA) Mbl 3AI'PYXAEM B PE-
'MCTP A 3HAYEHHE

LD A,BFH,
3ATEM 3HAYEHME A BYLET HCIIONb30OBATbHCHA IJIA NOUCKA BAWTA, CO-
JEPXANEIr0 COCTOHAHHME TOR KOHKPETHOMA NOJOBHHB PANA KIABHU H
BO3BPATA B A MNPW 3ANAHHU KOMAHIUH INPUT,
HATTPUMEP, HCIIOJNBIVETGCA NOPT FEH
IN A, (FEH),

[(IOCKONbKY B MOJOBHHAE PAINA AMEETCH IIATbH KJIABHW, HAC WUHTEPE-
CY®T TOJbKO HAfTb MIALUUX BUTOB BAHTA, BRO3BPAMAEMOI'O B PE-
"'HCTFE A

ECNA B 3TOU NOJNOBHAHE PALA HHKAKHUE KIABHLW HAXATH HE BblJlH,
TO 3HAYEHHE TJIATKW MIUALMUX BUTOB BYLET (2%%4 + 2%x%3 + 2%%x2 +
2% k1 +



zexp T E, 16 + & + 4 + 2 + 1 = 31),
FEMACTP A = XXX11111, KOTULA HET HAXATHX KJABHU,
ECJIH bkibi XOTnM NPOBEPHTb, HAKAT JiH CAMbM NEPBbBY BHT, TU Wbl
i'uREPREM, CbPOWEH JIH OH,
ECTb LBA CINOQCOBEA MPOBEPhTb 3TO:
1, C lloMOwb¥Y KOMAHIb ITPOBEPKH BHTA, HAHNPHMEP BIT ©,A
ECJH BWT CBHbPOUWKEH (HE YCTAHOBJEH), TO BYUET YCTAHOBIJEH
QUAD HYUIA, :

2, C llOMmOWbY KOMAHIL JIOPHYECKOI'O H# AND 1
ECJH BHT CBPOILEH (HE YCTAHOBJAEH), TO PE3YJIbBTAT BYIET
RYJIEBbiM KM <¢JA HYJIH BYUET JCTAHOBIEH,

[lEPBon CNOCOB MPOWE, OCKOJbBKY KOnKPETHbIH BUT, [OLJIEXAWHK
WPUBEPKE, YKASAH HEHNOCPELCTBEHHO B KOMAHLE [IPOBEPKH BUTA,
£1'0 HENUCTATOK COCTOMT B TOM, UYTO ECJH HAM HYXHO IIPOBEPHUTbH
~BE KIABhIlA B 9TOU 1I0JIOBUHE PALA, HAM IIPALETCA NPUMEHATH IBE
ROmAH Lo [IPOBEPKW BHTA, H, BOSMOXHO, UBA OTHOCHTEJIbHHX [EPE-
X0LA,

HATIPAMEP, YTObb NMPOBEPHTb BUTH ¥ H 1 C [lOMOuWbK LUEPBOIO
ClIOCOBA

BIT ©0,A ¢ TEST BIT ¥ OF A SET OR NOT
JR Z,NPRESS ¢ JUMP IF NOT PHESSED
BIT 1,A ¢ TEST BIT 1 OF A SET OR NOT
JR Z,NPRESS * JuMpP IF NOT PRESSED
[}
1
DO WHATEVER IF BOTH ARE PRESSED
NPRESS

- ® =

TeEST BIT @ OF SET OR NOT - NPOBEPHUTDb, YCTAHOBJEH HJIH HET
BXT © PEMMCTPA A; JUMP IF NOT PRESSED = [EPEXOL, ECJH HE HA-
XATA; TEST BIT 1 OF SET OH NOT - HINPOBEPATb, YCTAHOBJIEH HJH
HET BUT 1 PEMUWCTPA A; DO WHATeVER 1F BOTH ARE PRESSED = Bbi-
HOJHNWTD 10, 47T CHELYET, ECJIKW OBE HKJIABHGK HAXATH,

BTOPOK ClIcCOB IPOBEPKH C l1OMOWby JOTMYECKOr0 4 TPEBYET
RECKOJbKO BOJbWE JIO''MYECKMX YXHUWPEHHHA, WIA IIPOBEPKA BUTA @
wbl WCNUJIB3YEM  "AND 1" ; LJA (IPOBEPKH BHTA 1 - "AND 2"; LJIA
NPOBEPKn BHTA 2 = "AND 4" 4 T,1,

ha [POBEPKNM UBYX KJIABHw bl NNPUMEHAEM "AND X", TUE X -
CYMM SHAYEHHK, WCIHOJNbIYEMHX WIA [POBEPKH KAKLOW H3 RJIABHU B
OTLUEJBHOCTH,

HAIIPAMEP, YTOBb 1IPOBEPWTb, 4YTO BMT ¥ H BHT 1 PEIACTPA A
JCTAHOBJEHD ¢

AND 1 TEST BOTH BIT ¥ AND BIT 1 IS SET
cp 1 TEST 1F BOTH SET
JK NZ,NBOTH ¢ JUMP IF NOT BOTH PRESSED

TEST BUTH BlT © AND BIT 1 IS SET - liPOBEPUTb, YT0O OBA BHTA
W A 1 YCTAROBJMEHb; TEST IF BOTH SET = YCTAHOBJEHbH JH; JUMP
IF NOT BUTH PRESSED - IIEPEXOL, ECJHWH HE OBk KJABUUHK HAXATS,

YTOBbl IIPOBEPHTb, YTO YCTAHOBJEH Olind H3 BATOB ¥ HIH 1 PE-
FKCTPA A,

AND 3 ¢ TEST ELTHER BIT 2 AND BIT 1 IS SET
JR Z,NOTONE ¢ JUMP IF NOT ONE [S PRESSED

e e oo

]

TEST ELTHER BIT © AND BIT 1 15 SET = IIPOBEPHTb, YTO OILHH H3
BATOB @ HWJIH 1 YCTAHOBJIEH; JUMP 1F NOT ONE IS PRESSED - [IEPE-
X0L, ECJIH HH OLHA KJABHILA HE HAXATA,

NPUBULHMAA HHUXE TPOIPAMMA HA MAWMHHOM A3bKE IIOKASHBAET
CllIOCOb OFI'AHK3AUKWK NAMATH SKPAHA B "CUHEKTPYM": 214@4v LU HL,
40¢YH ¢ LOAD HL WITH START OF DISPLAY FILE 36FF LD (HL),FFH
¢ FILL THET SCREEN LOCATION 116140 LD DE,4991H : LOAD DE
WITH BYTE IN DISPLAY 910140 LU BC,1 : BC CONTAINS NUMBER OF
BYTES TO BE

: TRANSFERRED EDB® LDIK : MOVE A BLOCK LENGTH BC FROM (HL)
: TO (LDE) C9 RET : END OF PROGRAM
LOAD HL WITH STAKT OF DISPLAY FILE - 3AI'PY3HTb B HL HAYAJO



®A4NA  JAMCUNEA; FILL THET SCREEN LOCATIUN = vauvanaiv w..
HUSEKY DKPAHA; LOAD UF WITH BYTE IN DISPLAY - 3ATPY3HTH B DE
CNely Wi BAHT LHCHNEA; BC CONTAINS NUMEEK OF BYTES TO BE
TRANSFERRED B BC GOMAEP¥MTCR UYKCIO NMEPENABAEMBX BAATOB; MOVE
A BLOCK LENGTH BC FROM (HL) TO (Dk) - NEPEMECTHTbH BJIOK 4AllH-
HOW BC. M3 (HL) B (DE); END OF PROGRAM - KOHEL UPOTPAMMbI,

3AI'PY3UTE [IPABEJEERY & BbwE TMPOTPAMMY B CBOH "CHEKTEFYW" H
BbIIOJIHUTE MPOPPAMKY HA MALMHHOM A3BKE, B TOM BHilk, KAK OHA
HAIIMCAHA BHUE, W3 (HL) B(UE) BYLET NEPEMELEH BCEFO OLMH
BART. , |

TEINEPb JABAWTE M3MEHAM UYETBEPTYK CTPOUYKY TAK: LD BC,s1 (u1

1Fp¢), BAC, BO3MOKXHO, YIMBHT, KAKHE BYUYT BHCBEYEHH [IEFBHIE
32 BAATA HA OKPAHE, OBPATHTE BHUWMAHWE, BBEPXY SKPAHA BYIET
IIPUBELEHA OYEHb TOHKAA [10JOCA, HEPBbiE 32 EAATA SKPAHHOV NA-
MATH OTHOCATCH K DEP3OMY BAMTY KAXLOPO U3 [IEPBRbX 32 CHMBO-
108, ' .
TEINEPb H3MEHHM OTY CTPOKY TAK: LD BC,255 (¥1FF@@), BHOBb
3bi, BO3MOKHO, YIUMBHTECH, CNELYNWMK BAHT MOCAE 32-T0 HE OKA-
¥ETCH BO BTOPOM PALY TOYEK HA OKPAHE! 3T0 - MEPBbHM BAHT 32-
'O CAMBOJIA! ¥ TAK LAJEE BIJIOTH M0 256-T'0 CHMBOJA,

CHMOXETE  JAW 3 [PFIACKA3ATHL, KYLA NOMANET CUELYVihudA RAWTY
ASAFHUTE  8TY  CLPOKY TAK: LU BC,2047 (01FFQ7) n BHIOJKHTE
HPOTPAMMY, Bbl OBHAPYKHTE, YTO 3ANOJIHEHHOM OKA3AJACH TOJUBKO
BEPXHAf TPETb 3KPAHA,

Rt MOXETE NOIKCIEPUMEHTHPOBATH C 9THM, NONb3YACH PAJHbMH
3HAYEHMAMM BC BINOTH LO LU BC,6143 (@1FF17), TAKHM CMNOCOBOM
Bbl MOXETE IIOCMOTPETb, KAK "CIEKTPYM" OPTAHH3YET 3KPAH,

OKPAHHAA MAWATb HA CAMOM LEJE PASLEJNEHA HA TPH YACTH,

1, IAMATH C 42P8H NU 47FFH (===) NEPBbE BOCEMb CTPOK,

2, HAMATH C 48P¥H NU 4FFFH (===) BTOPHE BOCEMb CTPOK,

3, NAMATL C 5A0uH N0 57FFH (===) TPETbH ROCEMb CTPOK,

HO HE TOJNbKO 9TU, Bbl Eilk BCUOMHMTE, YTD B "CHEKIPYM" RAK-
AAR JHTEPA COCTOMT M3 BOChbMK 8-BMTOBbHX BAHTA, YTO COCTARAAET
64 TOYKH,

HATIPUMEP, A JIATEPb 1" NPEJCTABAEHHE MMEET BH/1

¢ 080¢000Y aH
16  pupieves  10H
16  0UP1e0R0  10H
16 @0A10000  10H
16 Pye1000ad  10H

a purgeReCe AH
16 roR1O0EY 10H
0 2973000 v A4

CTPYKTYPA [AMATH OKPAHA IMGINEA "CHEKTPYM" TAKOBA, 4YTO
dhPRLE 256 BAWIOs ¢ 4¢oWH N0 4¢FFH COOTBETCTBYNT MEPEHM bAa-
TAY KAKLOW U3 2556 A=bAKTOBbX JIKTEP MEPEHX BEOCbmMM CTPOK.

LAJIEE CNEAYWUHE 256 BAHTOB AYEEK IAMATh C 4100H 110 42FFH
COOTBETCTBYNT BTOPbM BAHTAM KAALOH 256 B8-BAHTOBbX JHTEP LEP-
BHX BOCbMH CTPOK H T,1,

TAKHM OBPA30OM, PACIGJOXEHUE B TNAMATH BOCbMH BAHTOB, COOT-
BETCTBY BUHX NEPBOH JMTEPE HA OKPAHE, BYLKT CJELY HUHMM:

1ST BYTE 40ApH
2ND BYTE 4109H
3RD RYTE 4200H
4TH BYTE 43€0H
5TH BYTE 44¥pH-
6TH BYTE 4500H
7TH BYTE 4600H
8TH BYTE 47¢uH
1ST BYTE = 1-# BAKWT

CTPAHHO, HE TAK JM? HO TMPHXOLHTGA MPHHUMATbH "CIEKTPYM" TA-
KMM, KAK ETO CKOHCTPYHPOBAJH,

CMOXETE JIK Bbl 3AIIMCATb BOCEMb BAMTOB, COOTBETCTBYRWHX 51-H
JWTEPE TPETbEM CTPOKH 3KPAHA ¢ Bbl MOKETE OBPATHTHCA K [PHNO-
KEHWW B, KAPTE TNIAMATH SKPAHA,

(4¢5EH, 415EH, 425Eh,,,,,475EH)
B COOTBETCBHH C MPHHATHM hAMH CIOCOBOM BHAAYK HA IKPAH



~SEEEK UAMATH, COOTBETCTBYhuke NEPBOW JHTEPE BTOPOM TIPYIls K3
2CCbMH CTPOK, BYLYT TAKHMH:

4600H, 4900H, 4AQQH, 4B0@H, 4CWYH, 4DVOH, 4EQQH, 4Fpon
AHAJIOTHYHbBIM OBPA30OM, NEPBAA JHTEPA TPETbEM PPYNMb K3 BOCHMH
CTPOK OTOBPAXAETCA BOCHMbN BAWTAMM B CJELYOUAX AYERKAX:
5000H, bH19BH, bL20VH, bH3BOH, 5446n, 550VH, S600H, 5T700H

5 [MPUMEHEHHM MAWMHHOPO 5i3blKA , TEM HE MEHEE ,ECTb ONPELE-
JEHHHE UPEAMYWECTBA, OYEBHUHbE TPYAHOCTH CTOHMT MPEQMOJEBATH,
50T TPHBUAJNIBHBIK TNPAMEP M3 fA3bHKA "BEWCHK", ECJH Bbl MONb-
TAETECb BLNUJHHTH KOMAHLY PRINT ILin BBOULHOM YAGTH SKPAHA (
iAsHUE LBE CTPOKH), TO CHCTEMA "BEMCHK" 3TOMY PE3KO BOCIIPO=-
PABUTCh, HO HA MAWMHAOM ASBKE ¥ BAC WMEETCH IOJHHM LOCTYI KO
hCEMY 9KFAHY,

KCJin bb BONEE BhHUMATEJABHO IIPACMOTPHTECH K OPPAHH3AUWH 9K-
PAHA UnCIHJEA, Bb YBHIUMHTE, YTO CTAPuinn BAKT [EPBOIO BAWTA (HO
BFB) KAKILOW JIKTEPH ONPELENAET, K KAKOA M3 TPEX PPYNIL. MAMATH
JARTEPA OTHOCHTCH,

HANIPHMEP:

ECJIH 40H = (HuBFB (41H JHTEPA HAXOAMTCA B IIEPBOM
MPYINE H3 BOCbMH CTPOK

ECIH 48K = (HeBFB (49H JUTEPA HAXOMHTCA BO BTOPO
I'PYNIE H3 BOCbMH CTPOK

FCJUH cdb = (HeBrb (51H JNWTEPA HAXOUKWTCA B TPETHE

I'PYIIE H3 BOCbMH CTPOK

[IOMHMO  3ToI'0 TPH MJIALWAX BATA HOB (HIGH ORDER BYTE , CTAP-
ZEI'0O - BAMWTA) ONPEAEJNAKT, K KAKOMY 43 BOCbMH BAHTOB JATEPbH OH
HPUHALMIEXHUT :

CHTYAUHWN HECKCJIbKO UIIPOACHAETCAY HOCMOTPHUTE I[IPHIOXEHHE B H
AOCTAPANTECH [IOHATD CBH3b MEXAY AMYEAKAMH ilAMATH KU SKPAHOM
LACIIJIENA ,

PACCMOTPHM CHELYWUWUHKA [IPUMEP}

NPELLOJIO¥HM, HAM 3AUAH AUPEC 4A36H, CTAPUHH BAHT ALPECA
bYUFET 4AH, TAK 4TO:

1) Mbl 3dHAEM, UYTO OH HAXOUHTCA B UPELEJAX [NAMATH OKPAHA
ANCHJIEA, HOCKOJUbKY EP0 3HAYFHAME HAXOMKMTCA WMEALY 40H h 58H;

2) ET0 UBOWYHOE NPEULUCTABJEHAE HMEET BUAL V1001010,

5) NO MiiAilkum TPEM BUTAM Mb 3HAEM, YTO OH [PHHALJEXHT TPET-
bEMY BAWTY TNO3WUHH JIHTEPol HA 9KPAHE;

4) ECIN Mbl CUEJAEM MJIALWUKWE TPH BUTA PABHbIM HYJNKH, TO 3HAYE-
HHE HOB BYUET PABHO 48H, TAKWM OBPA3OM Mbl 3HAEM, 4YTO OH I[IPU-
nA) JEXAT BTOPOM TPYNIE W3 BOCBMH CTPOK, T,E, CPELHEdA [IOPURKK
OKPAHA,

Mbl  MOAEM [IPUHTH K BbBOLY, UYTO BALAHHBK BAAT OTHOCHTCA K
TPETbEMY BAWTY JMUTEPb B CPELUHEHW [IOPUAH [IAMATH LHCIJIEA,

KAKOX JUTEPE U3 CEPEILHHHOW NOPUHH 9TOT BAUT NPHHALJEAWT!
g OTBETA HA 3TOT BOIUPOC HAM IOTPEBYETCA SHATb 3HAYEHHE
MUANLWENO BAMTA AIPECA,

pbl 3HAEM, MYTO MIAIWWA BAHT ALPECA PABEH 36H, TAK UYTO ALPEC
OTHOCHTCH K JINTEPE 36H (48 + 6),T,E K 54 NO3HUHH, CYUTAH OT
[IEPBOW JIMUTEPH CEPELMHHOW [IOPUHH,

MMOCKOJbKY B KAXLOH CTPOKE 32 JIHT'EPb, 3ALAHHAA 1IQ3HUHA HA-
XOLATCA BO BTOPUW CTPOKE CEPELHHHOKM LHOPUHHA JKPAHA ULUCNJIEH H
BYLET. (54 - 32 + 1) - ¥ JUTEPOK B S3TOH CTPOKE,

BbIBOL, KOTOPbK kbl MOXEM CLEJNATbL, — 3ALAHHBK BAWT ABJIAETCH
I'PETbHM BAATOM 23-0 JHTEPH 19-H CTPOKH OT HAYAJA IKPAHA,

ATPABYTH TEJEBH3UOHHOI'O 3KPAHA
NAMATDb, NPELHASHAYEHAA [LJA XPAHEWWA ATPHBYTOB 3KPAHA, JIET-

i A NOHHUMAHKWA, YEM CAiMA UHAMATH AWCIIEA, TIOCKOJibKY ¥ HEE
AMEETCA B3AWMHO OLHO3HAYHOE COOTBETC'IBHE C JHUTEPAMH LHCILIEA,

$AANl ATPUBYTOB PACIHOJOXEH B MAMATH C S80OH W BAFFH, OH CO~

IEPXUT 768 BAKTOB, YTO COOTBETCTBYET 24 CTPOKAM 110 32 JIHTEPH
(AKIlafd, HHbIMK CJIOBAMH, MMEETCA N0 OLHOMY BAWTY - ATPHBYTY
WA KAXWO0W NO3WUhA NHTEPH, » .

TAK, 58@0WH COOTBETCTBYET ATFUbY'TY LIEPBOA JIUTEPH MEPBOH
TPOKH, ©H82%1H = BTOPOH JIHTEPo, 58862H - TPETbEH,,,,,, D581FH
PALUATb BTOPOW JHTEPE NMEPBOA CTPOKH,

Mbl 3HAEw., YTO IN4 KAXKLOA [NO3HUHA JHATEPb HA OKPAHE HMEETCH



COOTBETCTRY KuH#d HAHT-ATPVBYT B [AMATH ATPHBYTOB, COCTABIFH-
dbly CAENYKu4HM OBPA3OM:
BAHRT=ATPHBYT
BHTH @ -2 (IPELCTABJAET UBET YEPHHJN OT © MO 7,
BUTH & =5 [IPELACTABJAAET LUBET BYMATH 0T @ A0 7
BUT 6 NOBbIMEHHAR HAPKOCTb=- ECJH 1, HOPMAJBHAA—= LCIiH ¥
BAT 7 MUIARHE = ECIH 1, OTCYTCTBHE MHFAFNHA - ECJIH v
YIIPaAXHEHRMHE
CMOMETE JIW Bbl HAINUCATbL NOLNPOI'PAMMY, [IPEOBPA3YRLYK 3AULAH-
Hbld ALPEC HA OKPAHE B AIIPEC COOTBETCTRYWWEIO EMY ATPHBYTA,
HAIIPUMEP , 4529H,
N0 CYWECTRY BAM HYXHO ONPEUEJHTHL ,KAKOH JHTEPE 3KPAHA
COOTBETCTBYET ©OTOT AAPEC, A 3ATEM [IPHBABUTbH 9TO0 3HAYEHHE K

5894H,
NPUBOUMMAR HUXE NPOMPAMMA TOKA3LBAET, KAK 3TOro NOCTHYb
BHCTPO,
LD HL,4529H ¢ 3ATPY3UTb 3ALAHHbLH ALPEC B HL
LD A,H ¢ 3AI'PY3UTb CTAPWHMH BAHT B A
AND 18H ! JOBYWKA LJA EWTOB 3 W 4 LIH ONEPENENEHHH
i TOMO, KAKOW YACTH SKPAHA COOTBETCTRBYET
! AULPEC
SRA A ¢ COABHI HAKANINIMRAWWEILO PEMMCTPA BINPARO
SKA A : TPn PA3A, T,.,E, IENEHHE HA 8
SRA A : PESYJbBTAT MOXET BHTb PABEH @,1 WipE 2
¢ B 3ABHCHMOCTH OT TOT0O, YEMY PABHHJICH H:
: 48H, BVOH MNH B6OH (TAK B OPHI'MHAIJE,OUYE-
: BUUAHO,ONMEYATKA (IIPHUMEY,NEP,)) .
ADD A,S58H : [IPEOBPA3OBAHHE B TAMATb ATPHBYTOB
LD H,A i B HL — AQPEC ATPHBYTA,T,E H = B8H,59H HIIH

i 60H, L OCTAETCA HEW3MEHHbLMI!]
SBYKOBOM CHILHA

EWlE OLHO CPELACTBO. CBA3U B PLAJbHOM MACUTABE BPEMEHH, [iPE-
UOCTABIAEME BAWEA MHKRO=3BM "CHEKTPYM" — 3RYKOBROW CHTHAJI, Bbl~
JO Bbl T'M¥I0 HE BOCHOJB3ORATBCH 3THM CPELCTROM B [OJHOW MEPE,

B MALHHHOM A3ulKk "CIHEKTPYM" ECTb ILBA OCHOBHBX CIQCObA TE-
HEPUPOBAHHA J3BYKA,

1, [OCHJKA CHUIHANOE HA BbHXOUHOW IIOPT 254 AJA KACCETHOIO
MAT  HHTO®OHA B TEUYEHKE ONPELAERJEHHOI'O [POMEXKYTKA RPEMEHHU C
IIOMOWbR KOMAHILb OUT 254,

HAIIPUMEP, OUT (254),A

2, VYCTAHOBATb. ONPENEJEHHME 3HAYEHKWH B HL,DE # Bb3BATH
[TPOTPAMMY 3BYKOBOI'O. CUI'HAJIA U3 N3Y 1JH TEHEPAUAK CHATHAJA,

BXOLHbIE [APAMETPbH

DE ~ MNPONOJKUTENBHOCTL B CEKYHIIAX * YACTOTA

HL - (437 50@ / YACTOTA) - 31»,125

[IOTOM

CALL ©3BbH

NMPEXUMYWECTBOM. TEPBOIO CNOCOBA T'EHEPALHWH 3BYKA ABJAAETCH OT-
CYTCTBHE ObPANMEHHK K MN3Y¥Y, OH BHNOJHAETCA EBOJEE BHCTPO, HO,..

[IOCKONbLKY ANY (B OPHI'HHAJIE ULA) NOCTOAHHO OBPANAETCAH K
MEPEbLIM 16K NAMATH C IIPOM3BOJIbHbIM HNGCTYIOM LNH BBHINOJIHEHWE Bol—
BOWA HA 3KPAA, BAWA [NPOTPAMMA ,ECJi4 OHA PAJMEWEHA b [(IFFBbIX
164 ,bYLET YACTO NOLBEFTATHBCH KPATHOBPEMEHHbIM [(PEPbBAENRAM,

ECIiH  HIPOI'PAMMA TEHEPAPYET JBYKOBOW CHTHAJN ,TO CRYK BYLET
A3LABATHCH B BHUE HEMNPEALACHKA3Y EMbIX N0 {IPONONAXUTENBHQCTH I'Yid-
KOB, OULKMH W3 CiI0COBOB [PEOLOJEHHA 3TOW TPYLHOCTK COCTOHT B
HEPEMEUEHMKA TOHW YACTHKH [IPOPPAMMbI, KOTOPAXA [EHEPHPYET 3BYh, B
OBJIACTb BOJbUWKX SHAYEHHA ANPECOB [MAMATH, ECJIH ¥y RAC 3BM C
OB"EMOM. [IAMATH 48K,

ECJIH XE Y BAC HET OBM C OB"EMOM IIAMATH 48K, TO Bb BCE-TAKH
MOKXETE IEHEPHPUBATbH 3BYK 3THM METOAOM, HO 5TO HE BYIET "YHC-
ThiH 3BYK", BAM J[IPHOIETCA NPUMEHATb BTOPOW CIOCOB TIEHEPALUHH
3BYKA (C TMOMOuWbKk BH3OBA NPOIPAMMH M3 M3y), YTOBb LOBHTHLTA
HYXHOI'O PE3YJIbTATA,

OBPATHTE BHWUMAHHE, YTO MPH MNOCHNKE 3HAYEHHA HA TNOPT BHBCLA
254 OHH BYLYT TAKXKE BJIMATDb HA UBET OKAWMIEHHA, K BRIKYATD



»1C, A TAKKE I'"POMKOI'COBOPHTEIb, B 3ABHCHMOCTA OT IIQCHJIAEMOTO
JHAYEHHN,

C OPYI'CH CTOPOHB, [POI'PAMMA H3 L3Y ULJH I'EHEPAPOBAHMA 3BYKA
@0 CYWECTBEY UO3BCJAET BAM IPUMEHATD n3 CBOEM MPOIPAMMb HA
vAuMHHOM  #3oiKE KOMAHLY BEEP, Bbi wOKETE CYHTATb, UTO B IIAPE
FEMCTPOB COLEPXHTCHA SHAYEHHE [PCLOJXHTEJNDHOCTH 3BYKOBOIO
crl'iAlla, A B HL = 3HAYEHKWE YACTOTnol, TNOYKCIEPHMEHTHPYHTE C
PASIAKYHbMKM SHAYEHHAMH HL W DE, NOKA HE UOQJYYHTE HYXHbH BAM
38YK,

OPPAHWYEHHOCTb 3TOM0 MEITOLA ,KOHEYHO, COCTOHT B TOM, YTO
bl HE wOXETE BwdTH 3A [IPELENS TOO LHMAIA30HA 3BYKOB, KOTOPbHE
LAET BOSKOAHOCTb MILABATH KOMAHLA BEEP,

BB ELEHMWE b MOHRWKTOPHERGSbME 4P 0T PAN b

HA MMAULAaHHOM H 3 b KE
MOHATOFPBAA PO PAMMA EZ2 ¢cO0ODE
9TO- OHWTOPHAA NPOMPAMMA HA MAWWHHOM H3LIKE, NO3BOJAKNAR BAN
1, . BBOAHTb CBOH NPOTPAMMHbA MOLYJib, HAIIMCAHHBIK HA MAWHHHOM
H3bIKE JIKBO

B NOJNHOCTbE aCCEMBJIMPOBAHHOM BhUE;

JWBU B HONYACCERBAAPOEAHRUOM BHLx, KUI'JA BCE OTHOCHTEJIbHbE
UEPEXOUb M AbCUJNINTHbIE [EPEXOlol BolPAXAWTCA UYEPE3 HOMEPA
CTPOK,.

2y PACUEYATLBATD WCXOUHbH BBOLKMbA [IPOI'PAMMHBIA MOLYJIb,

Sy UEJATE  LaMIl  BXOLHOPO 1IPOTCPAMMAOI'O MOLYJIA [10 3ALAHHOMY

AUPECY IllAMATA,

4, NPOCMATPHEATb HYEAKHA NAMATH W3 OUPELEJEHHOTO UKANIIO30HA,

b, SAHOMHHATbL JABO "KCXOLUHbIM MOUYJb"™, JIHBO LAMO JTPOTPAMMDI,

HOJWHOCTDbN [FPEBELEHHOM HA MAWWHHBbIM H3bIK,

€, SAT'PYXATb JALNHCAHHYK "WCXOLHY ¥ TPOI'PAMMY" C KACCETH,

7, BbIIOJHATL LAMII MOLYJA (POMPAMMD HA MAUWHHHOM HASHKE,
[IPEABAPHUTEJIbHBIE TPEBOBAHHA IUIA KONA EZ

NPEXLE YEM |IPAMEHATD 9TY MOHHTOPHYK [IPOCPAMMY IJIE BBOLA
KAKAX=JIHBO NPOCPANM HA MAUHhAOM ASbIKE, Bbl LOJMHB ACCEMBJIWPO-
bATL CBON UPUI'PAMMY HA HA3blKE ACCEMbIEPA, BAM HE HYXHO BbYHC-
JHTb OTHUCHTEJbBKbLE HWIK ABCOJNWTHHE [HEPEXOLbI!

BALL UPOPPAMMHBIY MOUYJIb HE HLOJXEH [IPEBLIWATHL 8009 BAKTOB HIH
209 KOMAHL, '

Bb HE LOJIXHb 3AI'PYXATb OKOHYATEJbHbid TEKCT MNPOI'PAMMb [0
AUPECAM, MEHbUKM 31499 (YTObb HE CTEPETb NPOI'PAMMY KOIA EZ),

ALEnHbiE QOCHOBAHKWH INIPCI'PAMsB HOULA KEZ

OCHOBHAH# HAEH OT0#4 (POI'PAMMBL COCTOMWT B TOM, YTObH LATbH
BO3MOXHOCTb BBOLHUTb KOMAHLB MAWMRHOI'O A3BIKA B BHUE HYMEPO-
BAHHBIX CTPOK, AHAJOIAYHO PACHEYATKE [IPOI'PAMMH HA H3bKE "BEWH=~
CHK",

KAXLAH CTPC#A "HCXCiUHOW 1IIPOrPAMMbI" (TAK HASBBAKWTCA CTPOKH
TEKCTA [IPOIPANMMb  HA MAWLMHHOM A3bKE) HMMEET HOMEP K COLEPXHT
L0 4 BAWTOb TEKCTA,

OCHORhOE IPEWMYUWECTBO 3TOP0 [IPOI'PAMMHOI'O CPEINCTBA, TAKHM
ObPA30M, GOCTOUT b BO3SMOXHOCTH "PELAKTHPOBAHHA"™ JpbBOH CTPO-
#v, MACXOLHAR 1POIPAMMA" MOXET TAKxE OTUEJDbHO 3AMHCHIBATHCH
HA  JIEHT 4TU 1OSBOJHET 3A/I04HHATE PABOTY HA KOHKPETHbBIX 9TA-
AX, .
OCHOBhAA HOBW3HA OTOM [IPOI'PAMMb ~ B BO3MOKHOCTH BCTABKH
CTHOCHTENDBHBX W ABCOJNNTHbIX HUHEPEXOUUB bBES HEOBXQUWUMGCTH MNE-
PECYETA COOTBETCTBY WKX YUCEJ, JKbO# I[IEPEXOL MOXHO CLEJNATD,
[IPOCTO COCJABWHCH HA HOMEP CTPOKH, nA KOTOPYW Bbl XOTHTE IE-
FEATH!

STO O3HAYAET, YTO M3MEHEHHA MOXHO BHOCHTb BE3 TPYLA LARE B
NPELEJNAX LUAMTA3OHA OTHOCHTEJBHOI'O [IEPEXOLA,

TEKCT "¥WCXOULHOH MNPOMPAMMbI" NIEPELAETCH B MAMATDL JI0 KOMAHIE
"LAMIO", [HONYYAKLHKCHn B PESYADTATE TEKCT UPOI'PAMMB HA MAUWMH-
nUd A3BIKE MOMHU TAKRE 3AUHCATD B lAMATD,

CBOLKA KOMAHL KO4A EZ

OBPATHTE BHWMAKME, YTO IEPBbHA BOIIPOC, 3ALMABAEMHH BAM IIPOI'-



"ALPEC 3AT'PYIKH",
970 ALPEC, 110 KOTOPOMY Bb XOTHTE PA3MECTHTb TEKCT (POlPAM-
Mb HA MALMHHOM A3LHKE, OH HE MOMET BbTb MEHbBUE 31500,
BBOL CTPOK

1, AJA BBONA CTPOK "HCXQLHOHW NPOTPAMMbI":

(HOMEP-CTPOKH) (NPOBEJ)(HE BOJEE 4 WECTHALUATEPHUHEX

BAMTOB) (ENTER)

HATIPUMEP, 1 212449 MNPHBENKET K BBOLY MANHHHOM KOMAHIbi

LD HL, 4Pv¢H B CTPOKY HOMEP 1,

2, Mg PEUAKTHAPOBAHHA CTPOKH:

(HOMEP CTPOKM) (IPOBEJ) (3AHOBO BBECTH HOBHE BAHTH)(ENTER)

HATTPUMEP, 1 217140 IIPUBEJET K 3AMEHE CTPOKH HOMEP 1 KO-

MAHAOH LD HL,40014

3, LNA YLAJEHHA CTPOKM KOMAHUbI:

(HOMEP-CTPOKH) (ENTER)

HATPHMEP, 1 (ENTER) TNPHUBELET K YIAJNEHHK CTPOKH HOMEP 1,

4, INA S3ALAHHAA OTHOCHTEJbBHOTO MJIU ABCONWGTHOMO IIEPEXONA

(HOMEP=CTPOKH) (IIFOBEJ) (KOMAHLA NEPEXOMA)(""L" B HAXHEW

PEI'MCTPE" ) (HOMEP-CTPOKH) (ENTEK)

HATIPUMEP, 1 C312 NPEJCTABJAHET KOMAHLY JP HA CTPOKY 2,

2 1811 [PEILCTABJHET KOMAHAY JR HA CTPOKY 1,
K OMAHTILH

1, DUMP(ENTER)

x JAMII ACXOLHOWM PACHEYATKH B MAMATb, HAYWUHAA C 3ALAHHOTO
ALJPECA 3AI'PY3KH,

% 3TO0 HEOBXOLUMO INPOUNENATH MNEPEL BHIOJHEHWEM I[POTPAMMbBL HA
MALKHHOM H3bIKE,

COKPAWEHHE: DU

2, EXIT(ENTER)

* BblXON U3 KOLA EZ 4 LOBTOPHbiH BXOL B CHCTEMY "BEHCHK",

COKPAWEHHE: EX

3, LIST(ENTER)

* PACINEYATKA IIEPBbIX 22 CTPOK HOMAHL PACIEYATKM HCXOLHOIO
TEKCTA

* HAXMHTE JIOBYK KJABHHMY, KPOME "M" W "BREAK",4YTOBb NPOLON-
XHTb PACMEYATKY,

COKPAWEHHE: LI

LIST#(ENTER)

* PACIEYATKA 22 CTPOK PACNEUYATKH MCXOLHOIO TEKCTA HAUXHAA
CO CTPOKH N#, I'lE HOMEP = OT 1 LO 2¢@ BKJWYHTENbHO,

COKPAUWEHHWE: BE3 COKPAWEHHA

4, LOAD(ENTER)

* 3ATPY3UTbh MOLYJNb C PACIEYATKOM HCXOJHOTO TEKCTA ¢ KACCETH,
3AMEHHB MM CYMWECTBYKUHAH MOLYNb,

COKPAWEHHME: LD

5, MEM(ENTER)

MOJNICKA3KA: ALPEC HAYAJA;

* BBELWTE ALPEC I[IAMATH C KOTOPOT'O Bhl XOTHTE HAYATH BbHLAYY,

* MOKET BblTh OT @ 1O 32767 LJA "CNEKTPYM" C OB"EMOM I[IAMATH
16K HAK OT © L0 66535 LJA "CNEKTPYM C OB"EMOM MAMATH 48K,

*x HAXMHTE "M", 4YTOBb BBHHTH H3 PEXHUMA [POCMOTPA INAMATH,
COKPAWEHHE! ME

6, NEW(ENTER)

* YIANUTb TEKY'WHHA MOAYJb n 3AHOBO CTAPTOBATh KON kZ,

x OTA:KOMAHLA [NOJE3HA AJA TOI'O, YTOBbl HAYATbH BBON TEKCTA
ELE OLHOT'O [IPOCPAMMHOIO MOUY JIH,

COKPAIEHHE: NE

7, RUN(ENTER)

* BHMOJHUThH NOLBEPIHYTHA LAMINY NPOTPAMMHbLIE MOAYJ/b, HAYWHAA
C ALPECA 3ATPY3KH,3ALAHHOI'O BAMM, KOTI'UA CTAPTOBAJIK 1IPO-
FPAMMY KOLA EZ HWJIIM NPHU 3ATNPY3KE HOBOM PACHNEYATKHM nCXOL-
HOrO TEKCTA,

COKPAWEHHE: RU

8, SAVE(ENTER)

* 3AIIKCATb HA KACCETY-PACIHEYATKY ACXOAHOTO TEKCTA WJIW LAMI
TEKCTA MAWHHHOK NPOTPAMMBI,



NOLCKA3KA: BBECTH MMA:
BBEAMTE HMA, KOTOPOE Bbl XOTHTE MCIIONb3CBATH, HCXOLHbH
TEKCT HJW MAWWHHHbIA A3biK: (S HIH M)
BBEMHTE S JUIA 3AllACH PACUEYATKM MCXOULAOTO TEKCTA;
BBELATE ¥ JUIA 3ANWCH TEKCTA HA MAWHMHHOM f3BKE;
BAIIYCTHATE JEHTY, TOTOM HAKMUTE JKBYN KJIABHUWY, YBELHTECDH,
YTO KACCETA IFABHIIbHO SANPABJEHA, HAXMHTE JIKBY® KJIABHmY,
KOIMAA KACCETA TOTOBA,
COKPAWEHHE: SA

3ANMEUYAHHUGH

1, ECJIH Bb HE XOTWUTE, YTOBH [10CJE BbUCJHEHHA [POTPAMMb
BO3BPAWAJCA PESYAbTAT B PEMHCTPE BC, HSMEHHTE CTPOKY 3890
CHELYDuHM OBPAIOM: '

3090 IF Kx = "RU"THEN LET L = USR R

2, DI# PECTAPTA [NPOTPAMM~ KOMA EZ: JHBO [PAMEHKTE RUN, B
PE3YNbTATE YETO BCE MEPEMEHHBE BEYLYT HHAUKAJIM3HPOBAHM; JHKBO
INPHMEHHTE GO TO 2020, B PESYIbTATE YEIMO BHUAETCH MOUCKASKA;
"COMMAND OR LINE (###)", i

S, BCE BBOULWMbBE YHCJIA, 3A HCKINYEAHEM TEKCTA MAwWHHBIX KO-
MAHL, LOJDKHL BWTh i LECHTHYHUM ¢UPMATE,

4, YTOBu BH MOI'IW BCTABJATDL OlQJHATEIbHBE CTPOKH B TEKYWY®
PACNEYATRY, 0UUJE3HO B PACHEYATKE [(POUYCKATb HOMEPA CTPOK,
T,E, BMECTO TOMO YTOBH BBOAATb CTPOKA KOMAHJ C HOMEPAMH 1,2,
S, BBOUMTE 1,5,18 # T,4,

9T0 NPUUACT BOJIbwy® IMMBKOCTH BBOLWMOMY MOLYJIK,
YT PAKHERMWE HA 4004 EZ
BBEAMTE CJHELYWWHW TEKCT OPOI'PAM4MbI,

210040 LD HL,400H tFILL SCREEN

118140 LD DE,4d01H

B1FF17 LD BC,5143

3EFF LD A, OFFH

77 LD (HL),A

EDB® LDIK

3ETF LCOP:LD A, 7FH : THAP BHREAK KEY

DBFE IN A, (BFEH)

E601 AND 1

20F8 JR NZ,LOOP

CY KET
FILL SCKEEN—3ANONHEHHE 3KPAHA;TKAP BKEAK KEY =IIPEPBBAHHE IO
KItABUIE,

YTOBb BEECTh IIPKBELEHHbBH BBUWE TEKCT C [OMQUbXY MPOTPAMMbB KO-
LA EZ
(RUN)
COMMAND OR LINE(###): 1 210040(ENTER)
COMMAND OR LINE(###): 5 110140(ENTER)
COMMAND OR LINE(###): 14 O1FF17(ENTER)
COMMAND OR LINE(###): 15 3EFF(ENTER)
COMMAND UR LINE(###): 20 77(ENTER)
COMMAND OR LINE(###): 2b EDBU(ENTER)
COMMAND OR LINE(#®##): 30 3E7F(ENTEHR)
COMMAND OR LINE(###): 35 DBRFE(ENTER)
COMMAND OR LINE(###): 49 E6@1(ENTER)
COMMAND OR LINE(###): 45 22130(ENTER)
(9TO BYNAET 2¢, IOTOM "L" B HHAHEM PEI'WCTPE, NOTOM 3u, T,E,
JR NZ,LINE 3v)
COMMAND OR LINE(###): 50 CY(ENTER)
COMMAND OR LINE(###): LIST(ENTER)
COMMAND OR LINE(###); DUMP(ENTER)
COMMAND OR LINE(###): MEM(ENTER)
STARTING ADDRESS: 315446 (ENTER)
(THIS 1S THE KEY TO EXIT THE MEMURY
DISPLAY MODE)
COMMAND UR LINE(#%###): RUN(ENTEH)
(BREAK)
RUN = BblilQJH¥Tb; LGADING ADDRESS - ALPEC 3AT'PY3KH; COMMAND
OR LINE — KOWMAHLA WMJIH CTPOKA; STAKTING ADDRESS « AJLPEC HAYA-
JA;  THIS 1S Tdk KEY TO EXIT THE MEMOKY DISPLAY MODE ~ 3T0 =~



KJABUI 1JIA BbHXOLA K3 PEXHMA [POCMOTPA IIAMATH,
OBPATHTE BHUMAHHE, YTO NOCNE HOMEPOB CTPOK LOJAXEH MATH [IPO-
BEJ,
“EZCODE :

COPYRIGHT (C) 1982

1AP REM MACHINFE

110 REM MACHINE CODE MONITCR

12¢ GO TO 99AY

139 DEF FN D(SX) =(S®>"9"x(COUE Sx-55)

+(SX<="9" )k (CODE SX—48)~(Sx > " ")x32
146 DEF FA 0(0X) = ((0X = "CA")+(0X = "Da")
+(0,( = "EA")+(OK = "FA")*‘(O’( = nczn)
+(0! = "DZ")+(OX = "E2")+(OX = ann)
+(03 = "C3"))=((0Xx = "38")+(0X = #3p")
»+(Ox - "26")+.(0>( = "2@")-#-(0)( - "18")
. #(0x = "10mM))
198 REM

1912 REM INV LINE PRINTING ROUTINE IRU

192@ CLS : PRINT AT ZE,25;INVERSE ON;FLASH ON;"LISTING IkKU"

193¢ LET F = ZE t PRINT AT 2k, ZE;

1449 FOR J = PL1 TO PL2

1984 IF CX(J,0ON) = " " THEN GO TO 1116

1960 PRINT TAB DPR= LEN STRx J; J; TAB Fir; " ";

1970 IF Ccx(J, TN, ON TO ON) ="1" .
THEN PRINT Cx(J, ON)+" "+Cx(J, TW)+Cx(J, TR)

: GO TO 1¢90) .

1480 PRINT Cx(J, ON); ™ "; Cx(J, TW); " »
3 Cx(J, Th); "™ ": Cx(J, TKk)

1490 LET F =F+ON

1199 IF F = 22 THEN GO TO 1129

1119 NEXT J

1120 PRINT AT ZE, 25; " "

1130 RETURN

200¥ REM INV MAIN ROUTINE 1RU

2020 INPUT "COMMAND OR LINE(###) ; "; AxX

2039 IF AxX( TO FR) =" "THEN GO TO MR

2040 IF AX(ON) > "9" THEN GO TO 30¢®

2¥5@ LET Kx = "": FOR K = ON TO FR

2060 IF pAX(K TO K) = " v THEN GO TO 2099

2070 LET KX = Kx+AX(K TO K)

2080 NEXT K

2099 IF K = B OR VAL Kx = ZE OR VAL Kx > IN
THEN G0 TO MK

2100 LET J = VAL Kx ¢ LET N = J

: REM LINE NUMBER MUST BE 3 BYTES

2110 LET Ax = AX(K+ON TO)

212¢ LET Kx = "»

2130 FOR K = ON TO LEN AX

2140 IF AX(K TO K) <> " »
THEN LET KX =Kx+AR(K TO K)

2150 NEXT K

2160 LET Ax = Kx

2162 IF AX(ON) = "1" THEN GO TO MR

2179 CLS : FOR I = ON TO 7 STEP TW

21862 LET K = INT (I1/TW+0ON)

2190 LET Cx(J, ) = Ax(I IO 1+0N)

2200 NEXT 1

2210 IF Cx(N, ON) = " » THEN GO TO 2250

2220 IF N < TP THEN LET TP = N\

2230 IF N > BP THEN LET BP = N

2240 GO TO 2320

225¢ IF N <> BP THEN GO TO 226@

2269 IF BP = ON OR Cx(BP, ON) <> " "
THEN GO TO 2320:

2270 LET BP = BP-ON ! GO TO 2269



2288 IF N <> TP THEN GO TO. 2320
2299 1F¥ Ca(TP, ON) <> "™ " THEN GO TO 2320
230¢ IF TP <> BP AND TP <> IN THEN LET TP = TP+QON
t GO TO 2299

2310 LET TP = ON
232¢ LET PP = N
2530 IF N < Tp THEN LET FP = TP : Gu TO 2380
2349 LET NUMLP = 2ZE
2359 IF PP = TP OR NUMLP = 11 THEN GU TO 2388¢
24560 1K Ce(PP, ON) <> " ®

THEN LET NUMLP = NUMLP+ON
2879 LET PP = PP-ON ¢ GO TO 23582
238Y LET pPL1 = PP : LET PL2 = BP
2399 GO SUB 10¢¢

* REM PRINT A BLOCK OF LINES
2429 GO TO MR
d02» REM
3210 RENM INV COMMANDS %k kkkakkkkkkkkk [RU.
3429 LeT Kx = AX( TO Tw)
"DU" THEN GO TO 509w

3439 IF Kr =

8049 1K Kx = "EX" THEN STOP

3959 Ik Kx = "LI" THEN GO TO 40up
dvew IF Kx = "LO" THEN GO TO 7000
3070 1F Kx = "ME" THEN GO TO 60uv¢
3488 IF Kx = "NE" THEN RUN

3992 IF Kx = "RU" THEN PRINT USR R
3109 TF Kx = "SA" THEN GO TO 8090
d11e GO TO MR

440¢ KEN

45 REM INV LIST ROUTINEXx®kkkkikkkxk [RU
4429 LET PL1 = TP ¢ LET PLZ = BP
4259 LET N1 = CODE aAx(6 TO 6)
4464 IF LzgN AX > FH AND NL > 47 AND N1 < 5H8
TdEn LET PLY1 = VAL AX(5 T0 8)
4359 GO SUB 1pwe
4069 GO TO 4R
Y0P hEM
5218 REM 1INV  LUMP ROUTINE#®%kkkxkkkxkx [HU
5928 CLS : PRINT AT 4E, 2%; INK ON; INVEKSE ON
i FLASH ON; "DUMPING"™ ¢ LET G = H
5630 PRINT AT ON, Zk;
ov4p FOk J = TP TO BP
b5¢d¢ IF Cx(J, ON) = " " THEN GO TO 547¢
046y 1¥ Cr(J, Tw, ON TO ON) <> "1" THEN GO TO 538¢
5470 POKE G, ZE : POKE G+ON, ZE ! POKE G+Tw, ZE
; POKE G+TR, ZE )
5089 LeT JL = VAL (Cx(J, TW, TW TO Tw)+Cx(J, TR))
35499 PRINT TAB TR= LEN STHX J; INVEASE ONn; J
i TAB FR; INVERSE 2p; " "
; CX(J, ON)+" "+Cx(J, IW)+Cx(J, TR)
H n - > " ;
019w IF JL < ZE OKR JL > LN THEN GO TO 5469
5119 LET CJ = Fk 0(Cx(J, ON))
0123 PRINT TAB 17— LEN STR® JL; INVERSE ON: JL

; TAB 16; InVERSE <g; " "; Cx(JL, On)
; " n; CK(JL, TW); " u; CK.(‘JL. TH-); "n omn
; CR(JL, FR);

5139 1F ARS CJ <> ON THEN GO TO 5460

0140 LeT 0D = (JL > J)=(JL < J)

5154 LET JA = G : LET DP = ZE

517¢ LET CL = J+DD

5184 LET &L = ZE : IF CX(CL, ON) = " ®
THEN GO TO 5229

5199 IF Cx(CL, T#, ON TO ON) <> "i"

nwu uu



5200
5219
5220
5239
52490
5250
5260
5279

5289
5299
53039
5510

5329
53349

5349
5350
5560
hd74
558y
5399
54¢9

5410
5420
5430
5442
5459
5460
5470
5489

6008
6410

6020
6030
6049
6050

6060
6070
6080
6490
61090
6119
6120
6130
6149
6459
6169

6200
TV00
7010

74240
7930

THEN LET NL = ON+(CX(CL, TW) <> " ")

+(Cx(CL, TR) <> " ")
+(Cx(CL, FR) <> " ")

: U0 TO 5220

LET TJ = FN O(Cx(CL, ON))

LET N1 = (TJ = ON)*THR+(TJ = —ON)*TW

IF CL = JL AND DD > ZE THEN GO TO 527¢
LET DP = DP+N1
IF CL = JL THEN GO T0 527@
LET CL = CL+DD
GO TO 5189
IF CJ = ON THEN LET JA = JA+DD*DP+(DD > ZE)*TR
¢ GO TO 5310
IF DD > ZE THENX LET DP = Dp+2
IF DP > 126 AND DD < ZE THEN GO TO 5469
IF DP > 129 AND DD > ZE THEN GO TO 546¢
LET V = 16% FN D(Cx(J, ON, ON TO ON))
+ FN D(Cx(J, ON, Tk TO Tw))
POKE G, V : LET G = G+ON -
IF CJ = ON THEN POKE G, JA= INT (JA/QK)*QK
i LET G = G+ON ¢ POKE G, INT (JA/QK)
i LET G = G+ON i GO TO 5360
IF DD < ZE THEN LET DP = -DP
LET DP = DP-T® t POKE G, DP : LET G = G+ON
PRINT "OK"
GO TO 547¢
FOR I = ON TO 7 STEP TW
LET K = INT (I/TW+0N)
LET V = 16% FN D(Cx(J, K, ON TO ON))
+ FN D(Cx(J, K, Tw TO Tw))
IF V < ZE THEN GO TO 544¢

1]
.
[
4

POKE G, V

LET G = G+0ON

NEXT I

GO TO 5479

PRINT ﬂ**"

NEXT J

PRINT AT ZE, 2B " "
t GO TO 4R

REM

REM INV MEMORY DISPLAY***k¥xkkkk [BU
INPUT "STARTING ADDRESS : "; DM

CLS : PRINT AT ZE, ZE ;

LET G = DM ¢ LET F = ZE

LET F = F+UN

¢ PRINT TAB8 5-LEN STEX G; G; TAB 6}
FOR 1= ON. TO FR

LET V = PEEK G
LET H = INT (V/186)
LET L = V=-16%H

PRINT DX(H+ON) ; Dx(L+ON ooy
LET G = G+0ON

NEXT 1

PRINII\ " "

[F F<> 22 THEN GO TO 6nb0

LET Kx = INKEY® ¢ [F Kx ="" THEN GO TO 6159

IF Kx <> "M", AND Kx <> "M" THEN LET F = ZE

¢t POKE 23692, QK=ON : GO TO 60569,

POKE 23692, ON t PAUSE 20 : GO TO MR

REM

REM TNV LOAD #skkkskskokxksokxkkkskk ]RU

CLS

INPUT
"LOAD ARRAY : PHKESS ANY KEY WHEN READY, "
; KX



7240 PRINT AT ZE, 25; INVERSE ONj; FLASH ON; "LOADING"
795¢ LOAD "SOQURCE"™ DATA Cx()
7u6v FOR I = ON TO 1N
797¥ LET TP = 1
7284 IF Cx(I, ON) <> "™ " THEN GO TO 7100
7490 NEXT 1
7199 FOR I = IN TO ON STEP =1
711¢ LET BP = 1
712w 1F Cx(I, ON) <> " » THEN GO TO 7140
713¢ NEXT 1
7149 PRINT AT ZE, 25; " "
7150 GO TO 9160
8¢40 REM
81w REM INV SAVEskskkkkkkkkkkknakkkkk |RU
892« INPUT "ENTER NAME ¢ "3 NX
8¢d¢y IF N = "“THEN GO TO 8629
8up4¢ INPUT
"SOURCE OHK MACHIEN CODE : (S OR M)"
7 KX
8059 IF KX <> "8" AND KK <> "M" THEN GO TO 8049
. 8060 IF Kx = wS" THEN SAVE NX DATA Cx() : GO TO MR
8979 INPUT "STARTING ADDRESS : "; SS i
8069 INPUT "FINISHING ADDRESS : "; SF
8299 LET SB = SF-SS+0N
81d¢ SAVE N=x CODE SS, SB
811¥ GO TO MR
9928 REM
9610 REM [NITIALISATION
922¥W LET ZF = Pl - PI : LET ON
: LET TW = ON+ON ! LET TR ON+TW
¢ LET FR = Tw+Tw ! LET QK 256
¢ LET mR = 2¢20 : LET 1IN = 200
9925 BORDER 7 : PAPER 7 ¢ INK ON ; INVERSE. ZE
i OVER ZE : FLASH ZE : BRIGHT ZE
: BEEP ,25, 24 : BEEP ,25, 12
9932 DIM Ax(15) : DIM OX(Tw)
994¢ LET TP = LN : LET BP = ON : Rkod LINE NUMBER BUFFEK
9@b¢ DIM Cx(LN, FR, TW) : REM HOLDS COUE
9269 PRINT AT ZE, 20; INVERSE ONj FLASH ON
i "INITIALISING"
927¢ FOR I = ON TO LN
998y FOR J = ON TO FR
999¢ LET Cx(1, J) = " "
91d¢ NEXT J
9110 BEEP ,@1, 2@
912¢ WEXT 1
913y PRINT AT ZE, 2b; " "
Y14y LET Dx = "@123456789ABCDEF"
9154 CLS : PRINT "LOWEST ADDRESS : "; 31500
9164 INPUT "LOADING ADDRESS t "j; R ! PAUSE 20
917¢ IF R < 3150¢ THEN GO TO 9162
918¢ CLS ¢ GO TO MR
COPYRIGHT - ABTOPCKHE I[FABA; MACHINE CODE MONITQR = MOHHTOP
MALUHHOTO A3bIKA; ROUTINE — NPOCPAMMA; MALIN ROUTINE = OCHOB-
HAS TIPOI'PAMMA; COMMAND OR LINE =~ KOMAHLA HIIW CTPOKA; HNUMBER
MUST BE 3 BYTES = HOMEP CTPOKH LOJKEH COCTABJIATHL 3 bBAHTA;
PRINT A BLOCK OF LINES - HAIIEYATATDL BJOK CTPOK; COMMANDS -
KOMMAHIB;  MEMORY DISPLAY = PACHEYATKA [IAMATH; STARTING
ADDRESS = HAYAJIbHbih ALPEC; LOAD -~ BAI'PY3KA; LOAD ARRAY :
PRESS ANY KEY WHEN
READY = 3APPY3KA MACCHABA: HAKMKTE JWBYK KJIABHULY, KOPLA by-
LETE I'0TOBoi; SAVE = 3AllWCb; ENTER NAME = BBEUHTE HMH; SOURCE
OK mAC INE CUDE. — HCXONLHbih TEKCT HJiK TEKCT HA MAWKHHOM H3bi-
KE; STAKTIN ADDRESS = HAYAJbHbM AUPEC; FINISHING ADDRESS -
KOHEYHbiK AJIPEC; INITIALISATION = HHHUHAJH3AUHA; LINE NUMBER

Pl s PI



PEC; LOADING ADDRESS - ALPEC 3ATPY3KH,
MOHHTOPHAH [IPOMPAMMA 3ATPY3KH TEKCTA MPOTPAMMb HA

—— e - ——— - — — — - - v ——  ——— — — o ——— T —— — — w———

ATA HAUWUCAHHAA HA ASBIKE "BEWMCHK" MNPOMPAMMA MOXET BHTb MO-
dATOPOM CAMA [10 CEBE, MNOCKOJAbBKY OHA MOYET 3ANHCHBATH LAHHHE
B WECTHALUATEPHAYHOM POPMATE B [iAMATb, PACHEYATbHIBATH COAEPKH-
40E IJIAMATH, HEPEMEWLATbL CODEPXHMOE NAMATH, 3ANKCHIBATH COLEP-
KUMOE MAMATH HA KACCETY W 3ATPYXATH EI'O C KACCKTH,

C JIPYTOR CTOPOHbI, Mbl MOXEM MPHUMEHATL NPOI'PAMMY NEXLOAD B
KAYECTBE T[IOJNIYCRASHBAKWWKEIO 3ATPY3YHKA (SIME-LINKING LOADER)
AN TEKCTA NPOTPAMmMb, CO3ILAHHOI'C NPOT'PAMMOM KOLA EZ, TAK MO-
JYJYAETCA 1NOTOMY, UYTO T[NPOTPAMMA KOLA EZ NMOXET MMPUMEHATHLCH
TOJbKGO LNA BRONA HEBOJibWKUX MOLYJIEW, HE [IPEBRBIUWAKNWUX 84D bAn-
TOB HJIK 200 KOMAHIL,

TAK 4YTO LJd BOJibwHX NPOTPAMM Mbi NPHMEHAEM [IPOIPAMMY KOLA
EZ 4] PA3PABOTKH MOILYJNEW K 3ANMUCHIBAEM KAXIbiH MOJLYNb B BULE
TEKCTA HA MAUMHHHOM A3BIKE HA KACCETY,

3ATEM Mbl HCIOJb3YEM NPOTPAMMY HEXLOAD, TIOPA3LD MEHbUYw {10
OB"EMY [IPOT'PAMMY HA A3bKY "BEWCHUK", UYTOBH 3ATPY3UTL OTH MO-
LYJIH K CBA3ATH HX, NEPEMECTHB B OTBEILEHHBIE UM AUYEWKU NAMATH,

Mbi [IPHMEHWM 3TOT METOL HA NPAKTHUKE NPH PA3PADOTKE IIPOTPAM-
Mbl FREEWAY FROG,
HOEHHbLIE OCHORAHKRA TNPOTPAMpbI HEXLOAD

WILEH, JIEXAUWE B OCHOBE HPOPPAMM& HEXLOAD, YEPE3BhYAnHO
IIPOCTH,

MOHHTOPHAA TNPOI'FAMMA HA CAMOM IIEJE YCTAHABJIUBAET HAMTOP
CUCTEMb "BEWCHK" PABHbIM 26999,

3TO O3HAYAET, UYTO Bbl MOXETE BBOILHWTH CBOK NPOIPAMMY HA MA-
UMHHOM A3bIKE B JIKWBOE MECTO MEXIY AYEXKAMH 27000 H 32578 4
"COEKTPYM" C 16K OIEPATHRHON MAMATHU HJIIK C 27000 N0 65343 LJA
"CNNEKTPYM" C 48K,

REXLOAD - LOCTATOYHO NPOCTAA MOHWUTOPHAA NMPOrPAMMA JUUIf PA-
BOTH C TEKCTOM HA MAMUHHOM A3bKE, OHA [PEINCTABJAET TAKWE BA-
3UCHBE ®YHKUHMKW YIIPABJEHHSA

WRITE = 3AIlHACH B IIAMATH B HMECTHAILATEPHYHOM SOPMATE;

SAVE = 3AlIUCb K3 IAMATH HA KACCETY

LOAD == 3AMNWCH C KACCEThH B IlIAMATDH;

LIST - PACMEYATKA COLEPXHMOIO MAMHATH HAYHHAR C HAUAJIBHOTO
AIPECA;

MOVE -~ NEPEMENEHAE COLEPXHMOI'O NMAMATH M3 OLHOR TIPYIlNlel AYE-

EK B LPYTIYR,
CBOLKA KOtAdIL [POI'PAMMM

1, WRITE

BAMKCh TEKCTA NPOPPAMMB B WECTHALUATEPHYHOM ©OPMATE B MA-
MATH, NMPOLELYPA:

A) B OTBRET HA MOUCKA3KY BBECTH HAYAJIbHbH ALPEC NMAMATH, C
KOTOPOT'O Bbi XOTHTE BECTH 3AIHCb, B LECHTHYHOM ®OPMATE, AIPEC
NOJXEH JIEXATH B LHANAROHE!

27000 - 32575 JUIA NAMATA OB"EMOM 16K
27000 ~ 65346 I NAMATH OB"EMOM 48K
HANIPUMEP: 3AIIHCH 1O AUPECY: 27000 (ENTER)
B) BBELHTE TEKCT NPOIPAMMB B WECTHANUATEPHUHOM 6CPMATE,
C) HAXMUTE KJIABMWY "M", YTOBb BEPHYTbCA K OCHOBHOMY MEH,
2, SAVE
351G COMEPAMMOTO MAMATH HA KACCETY, MPOUELYPA:
A) BBOLMMOE 3HAYEHHE HAUAJBHOTO ALPECA NAMATH, G KOTOPOFO
HAUMHAETCA 3AIIACh, MOKET BbTb JAKEHNM M3 CJAELYRUEFO LUATA3OHA
6 = 32767 LJA TAMATH OB"EMOM 16K
¢ - 65535 IJIs [AMATH OB"EMOM 46K
B) BBELAWTE KOJNHUECTBO 3AIMCHBAEMbX BAHTOB,
B) BBEJLHMTE HMMH BAIHCHBAEMOTO MOLYJH,
I') HAXMHTE JNBYK KJABHNY, KOPJA KACCETA bYLET POTOBA,
I) BO3MOKHOCTE NMPOBEPKH MOLYJA, 3ANMMHCAHHOTO HA KACCETY,



HEIJIOXO CUEJATb NPOBEPKY,. YTOBb YLOCTOBEPHTBCH, YTO
MOLYJIb HE MCIOPTHIJICA BO BPEMH TNPOUELYPbi 3AIHCH,
S, LOAD
SATPYSKA MOLyJR HA MALAHHOwm A3BKE G KACCETH, TNPOUELYPA:

A) BBELATE AIPEC NAMATA, C KOTOPOIO MOLYJD HAYMHAET SATEY-
AATHCH, AILPEC LOJAKEH JIEXATb B TOM XE ALAATIAS0HE, 4YTO H LJA
KOMAHL 3AMNHUCE,

b) BBEIMTE WMH, HCHOQJIb3OBAHHOE I[iPk 3AllnCh MOLYJIA, ECIH Bbl
HE YBEPEHo B MMEHH, NPOCTO HAXMHTE KiuABHWY (ENTER)

4, LIST

BoillAYA COLEPAMMOI'O [NAMHTH, HAYAHAH C HEKOTOPQI'QO ALPECA,
IPOUELY PA:

A) BBEUWTE ALPEC HAYAJA PACUEYATKH,

9T0 MmOKET bbhTb JKbOA ALPEC KAK B HPUBELEHHOW Bbhillk KOMAH=-
AE SAVE,

b) HAKmATE J0BYKN KIABHUY [LJA [NPOLOJAEHHA BbILAYH,

C) HAXMHTE KIABulWY "mM", YTOBbl BEPHYTbCA K OCHOBHOMY MEHW,

5, MOVE

MEPEMECTHTb COLEPXHMOE ITAMATH C HAMAJBHOI'O NO KOHEYHbIH AL~
PEC J]I0 HOBOMY ALPECY B NAMATH,

[IPOUELYPA:

A) BBECTH HAYAJbHbHM AAPEC NEPEMEWAEMOH lIOPUAH, JIWBOH ALPEC,
KAK B HHANASOHE M)A KOMAHILbl SAVE

b) BBECTH KOHEYHbHK ALPEC NEPEMEWAEMOW IIOPLUHH, JINBEOH ALPEC,
KAK b LMANABOHE MJA KOMAHLB SAVE,

B) BBELUWTE ALPEC [1ANMATHA, KYLA NEPEMEGAETCA HHOOPMALMKA,
UAAIIO30H AUPECOB, KAK B AO0MAHJE WRITE,

I") Bbl MOKETE MAXE C IOMOLb® 9TOH KOMAHAb KOIIHPOBATb H3 [I3Y
B [AmSTh C [POH3BOJbHBM LOCTYLIOM,

HAIIPhMEP;

NEPEMECTATh, HAYAHAA C: W (ENTER)
IIEPEMECTATb, KOHYAH: 104¥WQ(ENTER)
NEPEMECTHTD 110 ALPECY: 320Q@(ENTER)

TAKAH [IOCAELOBATEJBHOCTb UMEWCTBHKM UIPUBELET K HEPEMEMEHHK
CCLUEPXHMOI'O N3y C € 00 10vw ALPEC B LANMATHL C MNPQHA3BOJIbHLM
AOCTYIIOM HO ALPECY 52000,

SAMEYAHHA: Jnbafl MOINBTKA BBOLA B lIPHBEULEHHBIX BbllE KOMAHIAX
HAPYWANLAA  LOUYCTHMBIA LHAIIO30H AMPECOB, UPHBELET K IIOBTOPE-
Huw [JOLCKA3KH A BBOLA,

1ONPOBYATE C NOMOWbKW 3TOI0 MOHMTOPA BBECTH MOLYJb, PA3PA-
BOTAHHbLIK HAMK C TlOMOUbW [POI'PAMMBl KOLA EZ,

HEXLOAD

COPYIRIHT (C) 198%¢

140 HEM

119 REM MONITOR PROGRAM

12¢ CLEAR 26999 : LET ZE = Pl - PI

LET ON = PI / Pl ¢ LET TW = ON+ON

¢ LET GK = 256  LET LM = 270¢40

¢ LET MK = 140 ¢ LET WL = 34¢
159 GO SUB 2000
142 CLS

¢ PRIRNT "START OF,MACHINE CODE AREA = "

i Lk
159 PRINT "MENU" 1 PRINT

t PRINT

" WRITE MACHINE CODE, 4 qyyees,1"
162 PRINT

¢ PEIAT

" SAVE NMACHINE CODE,,,44se¢,8"
17% PRINT

¢ PHINT

" LOAD MACHINE CODE,,ypeveve 9"
164 PRINT

PRINT

" LIST NMACHINE CODE,,,4seeeyq 4"

134 PRINT

i PRIRNT



" . MOVE MACHINE GODE,,,.,,,,.5"
200 PRINT.

¢ PRINT
" "PLEASE PAESS APPKOPRIATE KEY,"
210 LET GX = [NKEYX ‘
22m IF GX = " " OR GX = "M" THEN STOP

23p 1IF Gx "" QR Gx < "i{" QR Gx > n"H"
THEN GO TO 219

240 CLS .
' PRINT "START OF MACHINE CODE AREA = "
; LM

20”2 GO TO 39Y0x VAL Gx
S0 REM INV WRITE®kkskkkskmkkkkkskkkk ]RU
319 INPUT "WRITE TO ALDRESS :"; D
320 IF D >. MM OR D < LM THEN GO TO 319
380 PRINT : PRINT "WRITE ADDRESS : "j; D

i PRINT "TO RETURN TO MENU ENTER ""Muwww
340 LET Ax = "n

350 IF Ax = "" THEN INPUT "ENTER HEX, CODE "
7 AX
360 1F AX(ON) =" " QR AX(ON) = "mMv

THEN GO TO MR
$70 IF LEN AX/TN <> INT (LEN AX/TW)
THEN PRINT "INCORRECT ENTRY ";

: GO TO WL
380 LET € = ZE .
390 FOR. F = 16 TO ON STEP -15

490 LET A CODE AX((F. = 16)+TWx(F = ON))
414 IF A < 48 OR A > 102 OR (A > 57 AND A < 65)
OR (A > 79 AND A < 97)
THEN PRINT "INCORRECT ENTRY ";
¢ GO TO WL
4200 LET C = C+Fx((A < b8)*x(A-48)
+(A > 64 AND A < 71)%(A=55)+(A < 96)x(A=87))
430 NEXT F { POKE D, C : LET D = D+ON
440 PRINT AX(TO TW); " "
450 LET AX =AX(3 TO )
460 IF D = UDG
THEN PRINT
"WARNING :YOU. ARE NOW IN THE USER
GRAPHICS AREAI"
1 GO TO WL
479 IF U = UDR=-20
THEN PRINT
"WARNING 3 YOU ARE NOW IN ROUTINES
MEMORY AREAI"™
$ GO TO WL
489 GO TO WL+ON
600 REM  INV SAVEskskokskkkiokkkkkkkkkk |RU
614 INPUT "SAVE M,C, FROM ADDKESS t"; A
620 INPUT "NUMBER OF BYTES TO BE SAVED :"; N
637 INPUT "NAME OF THE ROUTINE "y AR
64¢ SAVE AX CODE A, N
65@ PRINT "DO YOU WISH. TO. VERITY?"
668 INPUT Vx
670 IF VX <> "Y" THEN GO TO Mk
680 PRINT "REWIND TAPE. AND. PRESS "UYPLAY" "
694 VERIFY AX CODE A, N
7%0@ PRINT "O0,K," ¢ PAUSE bv
714 GO TO MR e
93¢ REM  INV LOAD R skkskokok sk deokkskokonnokkk ] HU
914 INPUT e
"LOAD M,C, TO ADDRESS STAKTING g
PA
’



520 IF A > MM OR A < LM THEN GO TO 919
359 INPUT "PROGhAM NAME :"; AX
949 PRINT "PRESS ""PLAY""™ ON TAPE,"
959 LOAD Ax CODE A ¢ GO TO MR
1204 REM IRV L ISTkokakokkokskkkikkkkkkkxkkx [HU
121¢ LET Ax = "y123456789ABCDEF"
1229 INPUT "LIST ADDKESS :"; v
1239 PRINT "PRESS ""M"" TO RETURN TO #EdU,"
1249 LET A = INT (PEEK D/16)

¢t LET B = PELRLK D—=16% INT ( PEEA D/16)
1254 PRINT D3 TAB 7; AX(A+0N); AX(B+ON)
1o Lk 1y = oyl
| I ATTI I [T O T 2 I L L I N T I N TN TV 2 L P A N PO R N N I LA A VY]
140V WU 'O 24w
1LY KM TNV MOV Lok ok o acd i o dook Aoi eokojokokok x| HU
1910 INPUT "MOVE FROM MEMOKY : "3 FM
16290 INPUT "MOVE UNTIL MEMORY 1 "; UM

[ B! l|||l"|' LA R B IR N RN T ' "' [EK]
[

'
e | !

Vo't POolk e, Plkh |
bk LT WP = wmpP+UHN
15990 NEXT |
162¢ GU TO MR
1610 LET MP = UM+TM=FM
1620 FOR I = UM TO FM STEP =ON
1639 POKE MP, PEEK I
1640 LET MP = MP-ON
1650 NEAT 1
166¢ GO TO MR
20V LET RT = PEEK 23732+QK* PEEK 23733
2010 IF RT = 5535 THEN LET MM = 65547
¢ LET UDG = 65367
292¢ IF RT = 32767 THEN LET Mm = 32579
: LET UDG = 32599
2030 LET N1 = INT (UDG/QK)
204y POKE 23675, UDG—N1*QK : POKE 23676, N1
2050 RETURN
COPYKRIGHT = ABTOPCKHE IliPAbA; MONLTOR PHOGKAM = MOHATOPHAS
[IPOIPAMMA; STAKT OF,MACHINE CODE AKEA ~ HAYAJIQ OBJACTH
TEKCTA B MAWHHHBIX KOMAHUAX; MENU = MEHK; WRITE MACHINE COLE
-~ 3AIACATb TEKCT HA MAWWHHOW W3blKE; SAVE MACHINE CODE - 3A-
ICMEUTD TEKCT HA MALMHHOM H3bKE; LOAD MACHINE COUE = 3ATPYy~
3UTh TEKCT HA MAWHHHOM H3biKk; LIST #ACHINE CODE = PACMEYA~
TATb TEKCT Ha MALHHHOM A3bKE; MOVE MACHINE CODE - INEPEMEC-
TUTb TeERCT HA MALAHHOM H3IbKE; PLEASE PRESS APPKOPRIATE KEY =
MOXAJIYHCTA, HAXMHTE COOTBETCTBYKNWYH® KJIABHWY; START OF MACHI-
NE CODE AREA ~ HAYAJO CBJIACTH TEKCTA B MAWHHHBX KOMAHLAX;
WRITE TU ADDKESS = 3AIIMCATb 1[0 ALPECY; TO RETURN TQ MENU EN=-
TEK - U4YTUBb BEPHYTBCH K MEHW, BRBELWTE; EHTER HEX, COOE ~
BBENWTE B WFCTHALUATEPHYAbBX KONAX; INCORRECT ENTRYHEBEPHbIH
BBOL; WAKNING: YOU ARE WOW IN USER GHKAPHICS AREA [PEAYMPEx-
AEHWE: BbH  CEMYAC B PPAGAYECKOM ObJACTH [OJb3OBATENA; WAH-
NING: YOU ARE NOwW IN Tk KOUTINES mEMORY AREA — [PELAYNPEXKILE-
HAE: Bol  CEMYAC B OBJACTH NAvATH HPOPPAMM1; SAVE M,C, FROM
ADDRESS = 3ANOMENTb TEKCT HA MAWHHHOM A3bIKE; NUMBER OF BYTES
TO BE SAVED = KOJHYECTHO 3AIOMHHAEMbX BAWTOB; NAME OF THE
ROUTINEHASBAHHE TMFONPAMMBI; DU  YOU WISH TO VERIFY = XOTHTE
MPOREPHTBY REWIND TAFE AND PRE3S "PLAY" — [IEPEMOTAMWTE [JEHKY
A EAAMATE "HYCK"; LUAD %,C, TO ADDKESS SUTARTING = 3ATPY3HTH
TEnCT HA MAWKHHOM H3ulKE 110 AuPECY; PROGHAM NAME - HA3BAHHE
HPOTFPAMMb; PKESS "PLAY" ON TAPE = HAXMATE "NYCK" WjiH [LIEHKK;
LIST ADDKESS — AJIPFEC iR PACNEYATKHW; PRESS "M" TO RETURN TO
MmewU = HAXMPTE "W", YTOBboi BEPHYTbHCH K MEHW; MOVE FROM MEMORY



~ TEPEMECTHTb, HAYAHAA C HYEMKA HAMNIn, wu-n —wn-
IEPEMECTHTb 10 RYEAKH ITAMHTH; MOVE TO MEMOKY — IEPEMECTHT-
110 ALPECY,

TPHIOXEHHE &

TABJNHLUA KJABHW "GNEKTPYM"

INPUT
VALUE IN A D4 D3 D2 01 Ve
FOR OFF H s om oo e e e e e
1 VI cl X1 21 CAPI
OFE H 1 I I 1 1 SHIFTI
-— (SIS QUNESPIPI QU § QRNRU. 1
GI FI DI ST Al
PFD H  l=—mm—m——— ) (- ) PR (O  E— I
1 71 R1 El W1 ol
I T L — ) (R ) (R ) G 1
1 51 41 31 21 11
) " R P — ) C— ) . § QR ) G I
I 61 71 81 91 21
PEF H = le——————— (. ) (R ) (O -1
1 Y1 Ul I 01 Pl
Y ) R —— S — ) (OR—— (R  G— I
I HI J1 KI LI  ENTERI
3 Y S R P —— S —— ) (. § QR ) (R 1
I BRI NI M SYMI  BHKEAKI
1 1 I I SHIFT SPACEI
7% 2 R E—  E— R | mmm e 1
I I I I i
X1 16 8 4 2 1

INPUT VALUE IN A OFF = BXOHNHOE 3HAYEHHE B A LJIA; CAP - NPOIiY
HblE BYKBol; SHIFT = CMEHA PETHCTPA; SYM — COKPAMEHHE PACLAdP!-
BATb HE YJANUCb; ENTER = RBON; BREAK - IIPEPHBAHWE; SPACE- (I}
BEJ,
MPUMEYAHHUE: YTOBol BHIIOJAHUTL NPEPHBAHME MO KJNABHUE;
1, 3ATPY3HUTE B PEIHCTP A BXOLHOE 3HAYEHHWE H3 COOTBETCTBYMWUEI.
PALA,
LD A 27E : HH¥HHK PAL
2, NPUMUTE HWHGOPMALH® C BXONHOI'O NMOPTA @FEH.
IN A (OFEH)
4, NMPOBEPbLTE, 4TO LJIA HYXKHOU KJIABHUMU DX HMEET HH3KOE 3AAYEHME,
AND 1 ! NPEPHBAHWE N0 KJABHUE
t BREAK/SPACE
4, ECJH HOJIb, TO KJARHUA HAXATA.
JR Z ,KJABHWILA HAXATA : B HOPMAJIbDHOM COCTOHHMHU
! 3HAYEHHE BCEPJA BHCOKOE



i PAJ O X EHHE B

vEMOK]L ATTHIBUTE MEMORI ATTRIBUTE
IN OHEX  IN HEX LINE IN HEX Ik HEX
4220 1 58pg I © 1 4p1F I 581F 1
I [————— O - -_— - I I
492 1 S82n l 1 I 43F | 583F 1
I [ —m——— [ I I I
424p 1 584p 1 2 1 I 4pbF 1 585F 1
I [———— e ——— I 1 I
4p6e 1 b8 I 3 1 I 4g7F 1 587F 1
1  — R I I I
4o8¢ 1 38y 1 4 1 I 499F 1 B589F 1
1 | e I I I
40Anw 1 D8AQ 1 5 1 I 49BF [ 58BF 1
] Q- [ - I I I
44Ce 1 D8C2 1 6 1 I 49DF I 580DF 1
1 [————— e T I I I
49E¢ 1 bdep 1 7 I I 49pFF 1 B8FF 1
! | T, I I I
408¢¢ I oYvvw { a I [ 481F [ B591F 1
I [ —m e I - - I [
4029 I b928 1 9 1 [ 483F 1 B594F 1
I ) (— 1—- e 1 I I
484 1 94y 1 10 1 485F I 595F 1
I [———— ) QR ——————— -1 I I
466¢ 1 %62 I 11 1 487F 1 H97F 1
1 ] ————- [mmm e I I I
488 1 5982 1 12 I [ 489F 1 H599F [
I [ ————————— -1 I I
48An 1 ©9A42 I 13 1 I 48BF | 59BF |
I [————- e - ———————-] I 1
48Cw I 59C@ I 14 I I 48DF 1 590K 1
l ) (R _— -1 [ I
48Ky I &9k I 16 | 1 48FF [ H9FF 1
I ) Q— ) (R — - -1 I 1
b0dvw | bAvg 1 16 1 1 581F 1 BA1F 1
1 [————— e - -1 I 1
o2 1 bA22 1 17 I I B@3F I B5A3F 1
I [ = R ————————] I I
bpay I bhAap 1 18 | I 595F I HAdK I
I [=——— = I 1 I
546w I basy | 19 | I S@7F 1 SA7F 1
I [———- R 1 I I
Sgby 1 HABA I 2@ 1 ] 599F [ 5A9F
I [—— R S I I I
S2Aw I 5aa2 1 21 1 1 5¢9BF [ S5ABF 1
I [ === e I I I
ouley | BACY [ 22 I I 52DF I bHADF I
I e e I I I
SoFw 1 DAE? [ ¢4 I I SyFF [ BAFF 1
I | —— [ 1 [ I

MEMORY IN dEX = LIAMATD B WECTHALSATEPHYHOM ¢OPMATE;
ATTKIBUTE IN HEX = ATPUBYT B WECTHALUATEPHYHOM ¢QPMATE;
LINE -~ CTPOKA



TAbNAILA HABOPA JIATEP "ClIEKTPY W™

O o G D - S = — - ——— ——— S —— G —— —— — T —— — - — - — T ——— o - - - - -

2 13141061617

HEXI HOB I ¢ I 1 1
) (R S — (R e N Bl Ert Sy R
LOBI BITSI hro I el I p1¢ 121111001101 111@1111
 —— ) (P I e L oy [P
g 1 goevl NU I INK CTRL ISPACEI ¢ I I P 1 1
1 1 eperl NU I RAPER CTR1I- I ! I 1 1 A 1 @I 1
2 1 gp1vl NU I FLASH CTRL I " T 2 1 B I r I l
31 29111 NU I BRIGHT CTRI1 # 1 3.1 C 1 5 I 1
4 1 p1evl NU IINVEKSE CTRII S 1 4 I DI T I l
5 1 91011 NU I OVER CTRI- I % 1 &5 1 E 1 U1 [
6 1 1141 PRINT I AT CTRI I = 161 F 1V l
71 01111 EDIT I TAR-CTRI I " I 771G wl I
8 I 19@WICURSOR LEFTI NU I ¢ I 81 HI X1 {
9 I 19@1ICURSOR RIGHT NU I ) 1 91 11¢YI I
Al 1818ICURSOR DOWNI NU I , 1 :1J121 1
B I 19111 CRSOR UP 1 NU I + 1 3 1 K I 1
C I 11041 DELETE I NU I , 1 <1 VL1 [ 1
D I 11¢11  ENTER I NU I - 1 =1 M1 I 1
E I 11141 NUMBER I KU I , I > 1N 1 1
FI 11111 NU 1 NU I 7 1 171 P1 -1 l
———l——— T e (S G ) (T QR
I<===NON PRINTABLE >I< —===PRINTABLE=====— >1

NB1 NU = NOT USED,

NEX = WECTHAALATEPHYHOE NPENCTABAEHUE;- LOB- = MJALWAW BAWT;
HOB = CTAPUMH BAAT; INK CTKI = YIIPABIEHHME YEPHHJAMH; SPACE -
NOBON; PAPER GTR1 = YNPABJEHME-BYMATOM; FLASH CTRI - YIIPAB-
JEHWE PEXMMOM MMTAHMA; RKIGHT CTRI —- YIPABAEHWE APKOCTbK;
INVERSE CTRI ~ YIPABJIEHHE HHBEPCKEHM HPKOCTH; OVER CTKI~ YII-
PABJNEHUE NMPEBBUWEHWEM; PRINT - NEYATb; AT CTRI — YIUPABJEHHKE;
EDIT - PENAKTHPOBAMHE} TAB GTKl = YNPABNEHWE TABYJALMEH;
CURSOR LEFT = KYPCOP BJEBO; CUKSGR RIGHT - KyPCOP BMPABO;
CURSOR DOWN = AYPCOP BnH3; CUKSOR UP = KYPCOP BBEPX;

DELETE ~ YLUAJEHHE; ENTER - BBOJ; NUMBER ~ YHGJNO; NON PHIN-
TABLE = HEINEYATHBE] PRINTABLE — HEYATAEMBE; NB: - 3AMEYAHUE;
NU: = HE UCIIOJNIb3YETCH, :



=e o oo v o

S e et Pt s 4 e s

493 44 45 46 47
59 60 61 62 63
75 ) 7 78 79
91 92 93 94 95
¢7 168 199 116 111
28 124 125 126 127
39 14¥ 141 14¢ 143
855 166 1b7 1586 189
71 172 173 174 178
67 188 139 19¢ 191
¢S 204 2056 206 207

1

36 236 237 238 239
bl 262 2063 2564 255

i PhIUOXEHMHE D
TABJIALP JIPEOBPA30OBAHHA LECHTHYHbLIX YHCEJN B
WECTHALUATEPAYHbBIE

NEXT  © 1 2 3 4 5 6 7 8 9 A
S - —— - —— ———
0 1 0 1 2 3 4 & 6 7 8 9 19
11 16 17 18 19 20 26 22 23 2% 25 2§
2 1 32 33 34 35 36 37 35 39 49 41 42
31 48 49 5p 51 52 53 B4 55 B 57 58
41 64 65 66 67 68 69 70 71 72 73 74
§ 1 8y 81 82 83 84 85 86 87 88 89 90
6 1 96 97 98 99 102 1¥1 102 183 104 185 1061
7 1 112 113 114 115 116 117 118 119 120 121 1221
& 1 128 129 132 131 132 133 134 135 136 147 1381
Y 1 144 145 146 147 148 149 1560 151 152 153 1541
Al 16¢ 161 162 163 164 165 166 167 168 169 1701
B I 176 177 178 179 184 181 182 183 184 185 1861
C 1 192 193 194 195 196 197 198 199 20p 201 2022
D 1 2086 209 219 211 212 213 214 215 216 217 2182
E I 224 225 226 227 228 229 239 231 232 233 2342
F 1 246 241 242 243 244 245 246 247 248 249 2502
e ] e e e
K C D E F gOXX XX 1

36864
40960
45056
491562
53248
57344
61449

9 220 221 222 229

Pt bt bt bt bt bt et bt et bt Pt et bt et bt
-
(of)
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o
o
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______________________

NEX — WECTHALNUATEPLYAOE,

Mbi MOXEW LIOKA3ATb NPHUMEHEHW= 9TOK TADbJHUbB HA NPUMEPE,

LABAWTE HAWIEM WECTHALUATEPWYHOIK UKBABAJEHT LECATHYHOI'O YdC-
A 6200 ,HAM HAYWHO ONPELEJIHTb 16-BUTOBOE ABOHWYHOE 4ucClio,T,E,,

©CYvv1BBBB BBBBRRBRBB
HOB LOB

HOB - CTAPWHH bAWT; LOB =~ MJIALUWHA BANT

1

U3 CAMOA JERBOKW KOJOHKH TABJALbL 110 3ATOJOBKOM XX©6 mb HA-
XOA¥M, 4YTO 620® HAXOULATCH MEXLY 4996 r 8192, TAK YTO Mbl
BbIEHPAEM MEHbUHEE SHAYEHHE 4vS6 W M3 3HAYEHUA PANLA Mbl BEPEM.
4 CAMbIX CTAPWHX BHTA CTAPLEI'O bAATA PABHBE 1, T,E, 91,
" BBBRBBEB RBRBBBBB
HOB LOB

HOb = CTAPwKh BAWT; LOB - MIAdUWHKM BAHT;
2, BTOPOKH mAI COCTOHT B TOM, HYTO Mb OINPELEJAEM CIELYWUHE IO

CTAPUHHCTHY 4 BATA CTAPLEFO KAMTA, #bl HAXOIWM PASHOCTH
MEKLY 6206 H 4056, PABHYK 2104, [IOCKUJbKY PA3HOGTbH BCE EUE
IPERBUWAKT 255, Mb OBPAWAEMCH KO BTOPOW CJUEBA KQJOHKE TAB-
JHUb 110 3ATOJNOBKOM @0XX W BHACHAEM, YTO 2104 HAXOMATCH.
MEXLY 2048 M 2304, BHOBb Mbi BolBHPAEM MEHbWEE 3HAYEHHE 2048
W 110 3HAYEHAE PHLA NOJYYAEM,UTO CAELYWWEE [0 CTAPWHHCTBY 4
BUTA CTAPWET BAWTA FABHB 8, T,E, 1046,

M601160¢  BBBBBBBB

HOB LOB



HOd — CTAPU¥H BAAT; LOB = MIAILLHH bAMUT,

S, TPETHA wAl COCTOMYT B ONFELENEHWH MJIANWEIO FAUTA YhCJIA,Mbl
OBHAPYXHBAEM, YTO PA3HOCTb MEXIY 2104 K 2048 PABHA 56,T K,
JEXWAT HA [IEPECEYEHWHA PANA 3 W KOJOHKW 8, TAK YTO MK MPHHU-
MAEM MIALiGHH BAWAT PARHbiM $8H,

WAR110s 111004
HOB LOR
ATAK , WECTHALUATEPHYHOE 3HAYEHHE YHCHA 6209 PARHO 1836H,
NI PHAINIO X EHME E
TABJNAIA [PEOBPA3OBAHKA LECATHYHHIX YKCEJ B ¢OPME
JIONOJNIHEXHA 00 2 B UWECTHALUATEPWYHbIin ¢OPMAT

—— - —— e B G B G > - G T > ————— - ——— ————————— v~ -

[HEXI @ 1 2 3 4 6 6 7 8 9 A
J===1] - — e e e e e e e e e e e e e e e e e e e o e e e e
I 8 1-128 =127 -12b =125 =124 =123 =122 =121 -120 -119 =118
I 9 I-112 =111 =118 =129 =188 =147 —-1¥6 =105 ~104 =193 -102
I A1 -96 =-95 =94 =93 =92 =91 -9y -89 -88 =-87 -86
1 81 -80 ~79 ~78 =77 =76 =75 <74 <73 =72 =71 =79
I ¢I1 -84 =63 =62 ~61 =66 =59 -by -B7 =56 =-b& ~-54
[ D1 -48 =47 =46 —-4b =44 =43 ~42 =41 =49 -39 =38
I E1 <32 =31 =3p =29 =28 =27 =26 =26 ~24 =23 -22
[ F1-16 -1 =14 --13- =12 =11 =190 -9 -8 -7 -6
e e e e e
B C D E F-1

- S— -1

mECTHAﬂuATEPMHhUF
fPnrnidomnEHHKE F
WECTHALUATEPHYHAH TABJAKUA CJOXEHHA

fo ot
m
>
1

I +19 1 2 3 4 5 6 7 8 9 A B C b E FI
el B e et 1
Iele 1t 2 3 4 b 6 7T 8 9 A B C UL E- F I -
r1.1719 2 a3 4 &5 6 7 8 9 A B C D & F 101l
I212 % 4 5 6 7 & 9 A B C UL E F 10 11 1
1313 4 5 68 7 8 9 A B C D E F 12 11 12 1
1414 5 6 7 & 9 A B C D E F 12 11 12 13 1
15186 6 7 8 9 A B C D E F 1¢ 11 12 13 14 1
6616 7 8 9 A B C D E F 19 11 12 15 14 15 |
r17 86 9 A B ¢ 0O E F 19 11 12 13 14 15 16 I
1818 9 A B C v E F 12 11 12 15 14 1b 16 17 1
I 919 A B C D E F 10 11 12 13 14 15 16 17 18 1
I A1 A B C D F F 10 11 12 13 14 16 16 17 18 19 |
IBIB.C D E F 10 11 12 13 14 15 16 17 18 19 14 1
1 ¢c1C¢C D E F 1 11 12 13 14 15 16 17 18 19 1A (B 1
I DID E F 12 11 12 13 14 186 16 17 18 19 1A 1B 1C |
I ET E F 10 11 12 13 14 15 16 17 18 19 1A 1B 1C 1D |
I FIF 19 11 12 13 14 15 16 17 18 19 1A 1B 1C 1D 1E |
I

—
l
|
1



T —— > G = — Ty

ADC NL,
ADX S,

55
ADD

ADD DD, S8
AND S

BIT B,S

CCF
CPD:CPDk:
CPI:CPIR

cp
CPL
DAA

S

DEC S
In R,(L)

IHNC 8

IND; INI

INDR;

LDA,I;LDA,R

LOD; LDI

LUDR; LDIR
NEG

OR S
OTDR;OTILR
OUTD;OUTI

RLA}RLCA;

RRA; RRCA

RLD; KRD

RLS; KLGC S;RR S
RRC S;SLA S;
SRA S
SRL S

SBC HL; $S

SCF

SBC $; SUR S
XOR X

I Phil OKEHHE
CBOLHAA TABJIHUA H3MEHEHHKA

G

QIATOB

INIR.

[
—=1I
I
I
I
1
l
I
I
I
1
I
I
l
I
I
I
[
I
[
I
I
I
I
I
I
I
I
I
I
I
I
I
I
[
I
I
I
1
I
I
I
I
[
[
1
I
I
I
I
[
I
1
I
I
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CAHRRY-16-BnTOBOE CJHOXEHHE C
CARRY=8-bHUTOLOE

ADU=16=bnTUKOE

I

et T b bt et bt et Pt bt bt bt b bt bt b bt b bt Bt et bt e bt b Bt bt Bt Pt Pt bt b Pt bt Pt bt b et Gt bt bt bt et St bt b bt bt Pt bt Pl bt b=t

I

5

Pt et et et et et b et v et Bt bt Pt bt bt et bt et et bt bt et bt et Bl bt bmd et bt b bt 4 bt bt i bt Pt 4 bt Pt Pt b bt bt b Pt et bt bt =t 4 —4 <t —q —d

I

[y

—

[ery

1

)

Pt et Pt et Bt et Pt Pt b Pt Pt bt bt Bt Pt et e et bt Bt et e bt et Bt Bt et bt et bed bt bt b bed d Bt bt et Pt el bt et e bt Pt Pt bt bt bt b=t bmed bt b et

I

X
#
X

1
1

R on

)

) QUSRS UNINES QUNNES QURSVS QUINISES gl
COMMENTS —KOMEHTAPHK;16=B1T ADD W ITH
IEPEHOCOM; 6=B 1T

I COMMENTS
I116=BIT ADD WITH LARRY
18=-BIT ADD OR ADD WITH
ICARRY

1 16=BIT ADD

ILOGICAL OPERATIONS
ISTATE OF BIT B OF LO-
ICATION S IS COPIED
[IINTO THE ¢ FLAG
ICOMPLEMENT CARRY
IBLOK SEARCH INSTRUC-
ITION Z4=1;1F A=(HL),
IELSE 2=¢ P/V=1; 1IF
IBC#G,0THERVISE P/V=0¢
ICOMPARE ACCUMULATOR
ICOMPLEMENT ACCUM=TOR
IDECIMAL ARJUST ACCU-
IMULATOR

18=BIT DECREMENT
IINPUT REGISTER INOI-
IHECT

I8=BIT INCHEMENT

IBLOK INPUT 2=0 IF B#0Q
IELSE Z4=1

IBLOK INPUT Z42=0 IF B#0
IELSE Z=1

ICONTENT QOF INTERRUPT
IENADLE FLIP-FLOP IS
ICOPIED INTQ THE P/V
IFLAG

1 BLOCK TRANSFER
IINSTRUCTIONS

I1P/V=1 IF BC#0,0THER~-
INISE P/V=p

INEGATE ACCUMULATOR
ILOGICAL OR ACCUM=TOR
IBLOK OUTPUT;Z=y IF
IB#Y OTHERWISE 4=1
IBLOK OUTPUT;Z=¢ [k
I8#0 OTHERW]ISE Z=1
IKOTATE ACCUMULATOR

I

IROTATE DIGIT
IKIGHT
IWOTATE AND SHIFT
ILOCATION S

1

I

116~BIT SUBTRACT
ICARRY

ISET CAKRY

18=-BIT SUBTRACT WITH
ICARRY

IEXCLUSIVE OR ACCUMU-
ILATOR

LEFT AND

WITH

ADD OR ADD WITH

CJIOXEHUE HJII¥ CIOKEHHE C [IEPEHOCOM;16-BIT

FPAUHXU;STATE OF BIT

COCTORALNAE

CHOXEBRHE;
B OF LOCATION
BUTA B FYEAKH

LOGICAL OPERATION=JOI'HYECKHE Oflik-

5 13 COPED INTC THE <4 FLAG-
S KONHPYETCH B ¢uAl' Z;COMPLEMENT CARR



~LONOJIHEHWE (IEPEHOCA;BLOCK SEARCH INSTRUCTION-KOMAHLA bJOY

HOPO NCHCKA; IF-EC/IH;ELSE~HHAYE;OTHERWISE — B MPOTHBHOM

CIYUAE;COMPARE ACCUMULATOR-CPABHEHME HAKANNKBAKRWEPO PEIHCTPA

COMPLEWMERT ACCUMULATOR~IOMOJHEHHE HAKAIJIMBAWWEI'O PEPWCTPA;

UECIMAL ADJUST ACCUMULATOR=-IAECATHUYHAR HACTPOMKA HAKAIJABAKWE

'O PEFUCTPA;B8-BIT DECREMENT=-8-BKTOBOE YMEHbIIEHHE; INPUT RE~-

GISTER INDIRECP-KOCBEHHbH BROJ PEMHCTPA; 8=BIT INCKEMENT -

8-BUTOBOE YBEJHYEHHE; BLOCK INPUT - BBOJl BJIOKA; CONTENT OF

INTERRUPT ENABLE- FLIP-FLOP IS COPIED INTO THE P/V FLAG-COLEP

KHMOE TPHITEPA TPEPHBAHHA KONWPYETCA B P/V ®JAI';BLOCK TRANS—

FEK INSTRUCTIONS —-KOMAHLH iIEPELAYH BJOKA; MEGATE AGCUMULATOR

OTPHUAHHE LJH HAKAIUIABANEDIO PEPMCTPA;LOGICAL OR ACCUMULATOR

JOPWYECKOE WM IUIA HAKANJMBANNMEIO PETMCTPA;  BLOCK OUTPUT -

BHBOL BJOKA; ROTATE AGCCUMULATOK ~ WAYJIHYECKHH CHBUP HAKANJIH-

BANWENQ PEFMCTPA; ROTATE DIGIT LEFT ANT RIGHT - UKKIHYECKHH

CLBHI PA3PAMA BJEBO HIM BIPABO; ROTATE AND SHIFI LOCATION -

UHKNHYECKHH CHBUI M CABHI RYEWKH;16-BIT SUBTRACT WITH CAKRRY-

16~BHTOBOE BHYMTAHUE G NMEPEHOCOM; SET CAKRY-YCTAHOBKA [IEFEHO

CA;8~BIT SUBTRACT WITH CARKY —6-BHTOBOE BHUYUTAHHE C [EPFHOCO

EXCLUSIVE OR ACCUMULATGR ~HCKJWYAWWEE AN LAA HAKATJIMBAWWLEIO

PEMHCTPA,

CHMROJI ONIEPALMHA

C ®JIAl NEPEHOCA, C=1, ECJM ONEPAUMA TNPHUBEJA K [EPEHOCY
W3 CAMOTO 3HAYAWEINO BHTA ONEPAHLA HIM PE3YJbTATA,

Z ONAT HYNA, Z=1 ,ECAH PE3YJbTAT ONEPALUWK HYJLEBOH,

S ®JNAT 3HAKA, S=1, ECNH CAMbH 3HAUAWHHA BHT PE3YJIbTATA
PABER ENMHUUE, T.E, YHCINO OTPHUATENBHOE,

P/V ®JAT YKTHOCTH WM NEPENONHEHMA, YETHOSTh (P) M MNEPENOJ-
HEHHE (@) OTHOCATCA K ONHOMY W TOMY KE-®JATY, LAAf JO[H~
YECKHX ONEPALMM 9TOT JIAP SAUAET YETHOCTbH PE3YABTATA, A
LI APHOMETHYECKHX —~ MEPENONHEHHE,

ECHH-B P/V XPAHWTCH YETHOCTbh: P/V=1, ECJAH PE3YAbTAT
ONEPAUMM YETHHHM, P/V=@, ECJH PE3YNbTAT HEUYETHHIH,

ECJIH P/V COLEPXUT IEPEIOAHEHUE: P/V=1, ECAn B PE3Y/Jib-
TATE OilEPAUMM LIOAYYHAOCH NEPEMONHEHUE,

4 ®NAT TIOJOBAKHHOTO NEPEHUCA, H=1, ECJAM NEH ONEPALWH CNO-
KEHHA WM BHYATAHUH MNPOMBOWEN (EPEHOC wld 3AEM B YET-
BEPTOM BUTE HAKANJNHRARWEIO PEFHCTPA,

N ®JIAT CJIOXEHMH. (BHYHTAHMWA), N=1, ECJH [PENbIAYUEH ONE-
PALMEH BblJI0 BHYUTAHHE,

SJAT N W H HCLIONb3YOTCH B COBOKYIHOCTH C KOMAHLOM LECH-
THYHOW HACTPOWKHM (LAA) IUIK WCTPABIEHAA PE3YNbTATA B
[IPABHJIbHOW YIAKOBAHHOW LBOMYHN=KOLMPOBAHHHA LECATHYHbIK
®OPMAT MOCJE CJOXEHHA WMIH BHYUTAHUH C NPUMEKEHMEM ONE-
PAHIOR B YINAKOBAHHOM. IKOMYHO~KONHPOBAHHOM LECATHYHOM
$OPMATE,

# ®JAT YCTAHABJMBAETCH B COOTBETCTBHH-C PE3YIBTATOM

ONMEPALMY,

®JIAT HE W3VEHAETCH B PESYJbTATE OIIFPAIIMA,

®JAD CBPACHBAETCA (=¢) ONEPAUHEH,

OJAT YCTAHABJHBAETCH (=1) ONEPALUWEH,

®JAI' PE3YNbTATA HEW3BECTEH,

LEWCTBHE HA ®JADP P/V COOTBETCTBYET PE3YJbTATY: NME-

PEMNOJNHEHHMA. [IPU ONEPALMH,

LEUCTBHE HA ®JAI' P/V COOTBETCTBYET YETHOCTH PE3YNb-

TATA OMNEPAIIHK,

NKBOK K3 PEI'MCTPOB ull: A, B, C, D, E, H, L,

NNBAR B-BUTUBAS HYEWKA AJIH BCEX PEXKMOB ALPECAIIMH,

NONYCTHMbX LA KOHKPETHOH KOMAHUbI,

SS - -JIWBAA 16~-BUTOBAR AYEWKA [JIA-BCEX.PEXHMOB ALPECAULWH,

JONYCTHMbIX. LA BTOR KOMAHAH,

R OBHOBJEHHE PEIWCTPA,

i 8-BHTOBOE 3HAYEHHME M3 NHANO3OHA @ - 255 ,

ATOBOE 3HAYEHWHE H3 LnAIO30HA € - 65535,

< <X+ S|

wx



I F H
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HEXADECIMAL MNEMONIC!HEXADECIMAL MNEMONIG!HEXADE

- —— — — —— —— —— — ——— ——————

0o
01
e
)
va
o
e
w7
0o
@9
QA
¢B
718
2D
QE
UF
14
11
12
15
i4
15
16
17
18
19
1A
1B
1C
1D
1E
1K
2¢
21
22
2%
24
25
26
YAl
28
29
2A
2B
2C
2D
2k
ek
30
31
32
33
34
db

XX

XX

XX
XXXX

XX

XX

XX
XX

XXXX
XXXX

XX

XX

XXXX

XX

XX
XXXX
XXXX

3628XX

37
AB
AY
AA
AB
AC
AD

NOF

LD BG,NN
LD(BC),A
INC BC
INC B

DEC B

LD B,N
RLCA

X AF,AF"
ADU HL,BC
LD A, (BC)
VEC BC
INC C

DEC C

LD C,N
RRCA

DINZ DIS
LD DE,NN
LD (DE),A
[NC DE
INC D

DEC D

Lp O,N
KLA

JR DIS

ADD HL,DFE

LD A,(DE)

DEC DE

INC E

DEC E

LD E,N

KHRA

JR NZ,DIS

LD HL,NN

LD(NN),HL

ING HL

INC H

DEC H

LD H,N

DAA

JR Z,D1S

ADD HL,HL

LD HL(NN)
DFC HL

INC L

DEC L

LD L,N
CPL

JR NC,DIS

LD SP,KN

LD (NH),A

INC SP

INC (HL)
DEC (HL)

LD (HL),N
30F
X0R
XOK
XOR
XOR
XOR
X0R

cCcTTmoox=

I
1 39
] 3AXXXX
! 3B
I 3C
| 3D
! 3EXXXX
I 3F
! a0
I 41
! 42
| 43
! 44
| 45
| 46
| 47
| 48
! 49
I 44
! 4B
! 4C
| 4D
| 4E
| a&F
! 508
I 51
| 52
| 53
! 54
! 55
! 56
I &7
! 58
| 59
| 54
| 5B
! 5C
I 50
! 5E
i 5F
| 69
| 61
| 62
| 63
| 64
' 65
! 66
I 67
| 68,
1 69.
!' 8A
| 8B
| 6C
| 6D
| BE.
I 6F
1ED
IE6XX
|E7
1E8
1E9Q
VEAXXXX

JK C,LIS ! 70
ADU HL,S5P! 71
LD A, (NN)1 72

DEC SP ' 73
INC A 1 74
DEC A 1 75
LD A 1 76
CCF 1 77
LD B,B | 78
Lb B,C 1 79
Lb B,D ' 74
Lb B,E ! 7B
LD B,H ! 7C
Lb B,L ! 7D
LD B,(HL)! 7E
LD B,A ! 7F
Lu C,B ! 8@
Lu c,c ! 81
Lb ¢,D ! 82
LD C,E ! 83
LD C,H ! 84
Lb C,L 1 85
LU ¢,(HL)! 86
Lb c,A 187
L D,B ! 88
Lb p,C ! 89
Lp D,D ! 84
Lb D,E ! 8B
LD D H ! 8C
LD L,L ! 8D
LD D,(HL)! 8E
LD D,A ! 8F
Lb E,B ! 99
LD E,C ! 91
LD E,D ! 92
LD E,E ' 93
LD E,H ! 94
L E,L ! 95
L E,(HL)! 96
Lb E,A ' 97
LD H,B 1 98
LD H,C ! 99
LD H,D | 9A
LD H,E ! 9B
LD H,H ! 9C
LU H,L ! 9D
LD H,(HL)! 9E
LD H,A ! 9F
Lb L,B I AD
L L,C ! Al
Lb L,D | A2,
LD L,E ! AS
Lb L,H ! A4
Lb L,L ! AD
LD L, (HL)! A6
Lb L,A 'R
PUSH HL 'CB2¢
AND N 1CB23
RST 20H 1CB24
RFT PE 1CB2b
JP (HL) 'CB26
JFE PE &N 1CB27
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AE

AF

B@

B1

B2

B3

B4

BO

B6

B7

B8

B9

BA

BB

BC

BD

BE

BF

co

C1
C2XXXX
C3IXXXX
CaXXXX
C5 .
XX
67

Cé

Cc9
CAXXXX
GCCXXXX
CDXXXX
CEXX
CF

D

U1
D2XXXX
D3XX
D4XXXX
D5

U6 £X
D7

D8

D9
DAXXXX
DBXX
DOXXXX
DEXX
DF .
EJ

£1
E2XXXX
E3 |
E4XXXX
CR6&
CBoé
CR67
B6Y
CB69
CB6A
CB6B
CB6C
CB6D
CR6E
CB6F
CB70
CB71
CB72

XOR (HL)
XOR A
OR
OR
Ok
OR
Ok
OR
OR
CP
cp
CP
Cp
CP
cp
cP
CP
RET NZ
POP BC
JP NZ,NM
JP NM
CALL NZ,NM
PUSH RGHL
ADD A,
RST ©
RET 2
RET
JP Z,NM
CALL Z,NN
CALL NN
ADC AN
RST 8
RET NC
POP DE
JP NC,NN
OUT (N),A
CALL NG, NN
PUSH DE
SUB N
RST 104d
RET C
EXX
JP C,NN
IN A, (N)
CALL C,NN
SBC A,
RST 184
RET P®
POP HL
JP PO,NN
EX (SP),HL
CALL PO, NN
BIT 4,L
BIT 4,
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
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lEB
PECXXXX
|EEXX

|EF

1Fy
1F1
TF2XXXX
1F3
IF4XXXX
IFb
IF620XX
1F7
1F8
LFY
FAXXXX
1FB,
'FOXXXX
IFE2@XX
I1FF,
ICkPY
lcBA1
|CBY2
1CBA3
1CBA4
ICBVS
IcB26
|CBA7
lCBOS
I1CB#9
ICBAA
ICBYB
ICBAC
!1CBAD
ICBYE
ICBOF
ICB1D
1CB11
IcB12
1CB13
ICB14
1CB16
I1CB16
1CB17
ICB18
ICB19
'CB1A
!CB1B
ICb1C
ICB1D
!CB1E
ICB1F
ICB2@
1CB21
ICBYF
ICBAQ
ICBAY
ICBA2
ICBAJ3
ICBA4
ICBAS
ICBASB
ICBA7
I0BAS
ICBAY
ICBAA
ICBAB
ICBAC

EX DE,HL 1CB28
CALL PE,NN!CB29
XOR N I1CB2A
RST 28H 1CB2R
RET P lcB2cC
POP AF 1GB2D
JR P,NNk ICBRZE
D1 ICR2F
CALL P,NN ICBR38
RUSH AF ICB39
OR N 1CB3A
RST 3¢H !CB3B
RET N 1CB3C
LD SP,HL !CBA3D
JP N,NN |CB3E
11 ICBAF
CALL M, NN 1CB4Y
CP N 1CR41
KST 38H ICR42
RLC 8 I1CB43
RLC C 1CB44
RLC D 1CB45
KLC E 1CB46
KLC H 1CB47
KLC L 1CB48
RLG (HL) !'CB49
KRLC A !CB4A
RRC B 1CR4B
RRC C 1CB4C
KEC D 1CR4D
RRC E !CR4E
KRC H ICB4F
RRC L 'CB50
RRC (HL) !'CBb51
KRC A 1CB52
KL B ICBH3
KL C 1CBH4
RL D !CBHS
RL E I1CB56
RL H 1CB5H7
KL L ICB58
RL (HL) ICB59
RL A ICB5A
RR B ICBSB
RR C 1CBSC
kR D 'CBRSD
KK E ICBSE
KR H !CBBF
RR L |CB6%
RR (HL) ICB61
RR A 1CB62
SLa B ICR63
SLA C 1CR64
KES 3,4 ICRDY
KRES 4,B ICBDA
KES 4,C ICRDB
RES 4,D ICBDC
RES E,E 1CBDD
RES E,H ICBDE
KES 4,L ICBDF
RES 4,(HL) !CBE®
KES 4,A ICRE1
KES 5,8 ICRE2
RES §,C !CBE3
RES §,D ICRE4
RES 5,k ICBES
KES 5,H ICREG

SKA
SKA

SHA-

SRA
SRA
SRA
SKA
SKA
SRL
SKL
SKL
SRKL
SKL
SKL
SRL
SRL
BIT
RIT
RIT
BIT
BIT
RIT
BIT
RIT
BIT
BIT
BIT
BIT
RIT
BIT
RIT
BIT
BIT
RIT
BIT
BIT
BIT
RIT
BIT
BIT
BIT
BIT
BIT
BIT
KIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
RIT
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
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Cb73
Ce74
CB75
CB'76
CB77
Cb78
CB79
CB7A
CB7B
cB7C
CB7D
CB7E
CB7F
CB&®
CB81
cBéz
CB83
CB34
CB85
cB86
CB&7
cB88
cB89
CbB8A
CB&B
CB&C
CB8&b
CBBE
CB8F
CB9#w
CB91
cr9e
CBYS
CBy4
CBYS
CB96
CB97
CB98
CB99
CB9A
CB9B
cB9C
CB9D
CB9E
DD71XX
DLD72XX
DD73xX
DD74XX
DD7H5XX
DD77XX
DD7EXX
DDeBXX
DDBEXX
DDY6XX
DD9EXX
DDABXX
DDAEXX
DUBBXX
DDBEXX
DDE1
DDE3
DDES
JLEY
Ubr9
DDCBXXd6
DDCBXXOE
DDCBXX16

ADD
AUC

BIT 6,E
BIT 6,H
BIT 6,L
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
RES
KES
RES
RES
RES
KES
RES
RES
RES
RES
HES
RES
RES
RES
RES
RES
RES
RES
RES
RES
HES
KES
RES
RES
KES
RES
RES
RES
RES
KES
RES
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5, (HL)

I1CBAD
|CBAE
!CBAF
ICBBY
ICBB1
ICBB2
ICBB3
!CBB4
ICBBS
|CBBS
ICBB7
|CBB3
!CBBY
'CBBA
ICBBB
!CBBC
1CBBD
!1CR3E
1C38F
ICBCY
ICBC1
ICcRC2
ICsC3
!CBCa
ICBCS
'CBC6
'CcBCY
!CBC®
1CBCY
ICBCA
ICBCB
ICcBCC
'!CBCD
!CBCE
ICBCF
ICBLY
1CBD1
!CBD2
1C3D3
ICBD4
1C3Dd
1CBD6
lcBb7
1cRD8

L (IX+j),ClED47

LD
Lo
LD
Lb
L)
Lb

AND

OR (Ix+L)
CP (Ix+1)
POP IX

EX (Sp),1X

PUSH IX
Jr (IX)
LU SP,IX
RLG

KL (Ix+4d)

(IX+IL)
hC (IX+K)

(Ix+u),DIED48
(Ix+1),E'ED4Y
(IX+4),HIED4A
(IX+u),LIED4BXXXX
(IX+it),AlED4D
A, (IX+L)IEDSE
A, (1X+L)!EDS1
A, (IX+L)!'EDB2
SUB (IXx+1)
SBC A, (1X+1)!'EDSSE
(IX+1)
KOR (IX+M)

PEDBIXXXX

1 EDB7
1EDS8
| EDLY
1ED5A
JEDSBXXXX
lEDSE
L8069
lED61
'ED62
|ED67
1ED68
|ED6Y

RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
HES
RES
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
uwD 1,A

INC C, (C)
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our (c),C
ADC HL,BC
LD BC, (NN)

RET 1
IN b, (C)

ouT (C)'U
SBC HL,DE
LD (NN),DE

IN 1
LD A,1
IN E,(C)

ouT (C),E
ADC HL,DE
LD DE, (NN)

IN 2
IN H,(C)

oUT (C),n

5BC HL,HL
KRD

IN L, (C)
OUT (C),L

o o
C
~

jany
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~

HL)

o od
c
~

ha of
c
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'!CBE7
!CBES8
'CBE9
'!CBEA
ICBEB
!CBEC.
{CBED
!CBEE
!CBEF
!CBF@
!CBF1
1CBF2
!CBFJ
!CBF4
'!CBFS
ICBF6
1CBF7.
!CBF8
!CBF9
ICBFA.
!CBFB
ICBFC
'CBFD
ICBFE
ICBFF
'DD@9
'DDb19.
1DD21XXXX
'DD22XXXX
10D23
IDDRY
'DD2AXXXX
'DDZB
DR S4XX
'DDSEXX
'UDJ6XX20
I1DD39
10D46XX
!DD4EXX
'DDS6XX
!DDBEXX
'DD66XX
IDD6EXX
!DD7¢XX
1FD39
'FD46XX
'FD4aEXX
'FDS6XX
'FDBEXX
IFD66XX
'FDEEXX
'FD70XX
PFD71XX
IFD72XX
IFD73XX
PFD 744X
'FD75XKX
TFDT7XX
'FD7EXX
IFD86XX
'FDBEXX
FRD9BXX
'FDYEXX
IFDABXX
| FDAEXX
IFDB6XX
'FDBEXX

SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
ADD
ADD
LD
Lb
INC
ADD
LD
DEC
INC
DEC
LD
ADD
LD
LD
LD
LD
LD
LD
llD
ADD
Lb
LD
Lv
LD
LD
LD
LD
LD
LD
LD
LD
LU
LD
LD
ALD
ADC
SUB
SBC
ARD
XOR
OK
cp
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?
I1X,BC
IX,DE

IX,NN

(NN),IX
IXc),L
IX,Ix

IX, (NN)
IX
(1X+1)
(IX+Dh)

(IX+1),N
1X,SP

B, (IX+1)

C,(Ix+1)

D,(IXx+0)

E'(Ix+ﬂ)

Hv(lx+ﬂ)

L, (IX+1)

(IX+1),B
1Y,CP

B, (lY+1)

Cl(IY+ﬂ)

D,(IY+I)

E,(IY+])

Hy(ITY+1)

L,(I1Y+1)

(ly+1),8

(1Y+l),C

(1y+n),D

(IY+4),E

(IY+i),H

(IY+1),L

(IY"’JL)’A

A,(lY+1)
A, (CLlY+L)
A, (IY+1)
(IY+D)
A,(1Y+1)
(IY+1)
(IY+1)

(IY+1)

(1Y+1)



DDCBXX1E RR (I1X+1) lED6A ADC HL,HL 'FDE1 POP 1Y
DDCBXX26 SLA (IX+I) !'ED6F RLD 'FDEJ3 EX (SP),1Y
DDCBXX2E SRA (IX;D) lED72 SBC HL,SP 'FDES RUSH 1Y
DOCBXX3E SRL (IXx+L) !ED73XXXX LD (NN),SP !FDE9 Jp (1Y)
DDCRXX46 BITO,(IX+1)!ED78 IN A,(C) IFDF9 LD SP,1Y
DDCBXX4E RIT1,(IXK+L)!ED7Y ouT (C),A IFDCRXX06 RLC (lY+I)
DDCRXX56 BIT2,(I1X+.)IEDTA ADC HL,SP |FDCRXX2E RRC (IY+lh)
UDGRXXBE BIT3,(IX+4)!ED7BXXXX LD SP,(NN) IFDCBXX16 RL (IY+IL)
DDCBXX66 BIT4,(I1X+.l)!EDAD LD1 IFDCBXX1E RR (IY+1)
DDCBXX6FE BITS, (IX+l)lEDAL CPl IFDCBXX26 SLA (lY+l1)
ODCBXX76 BIT6,(I1X+4)IEDA2 INI] 'FDCBXX2E SRA (lY+I)
DDCBRXX7E BIT?7,(IX+4)!EDAJ ouUTI 'FDCBXX3E SKL (lY+1)
UDCRXX86 RES@, (IX+J4)!EDAS8 LDD 'FDCBXX46 BIT #,(IY+0)
UDCRXXBE RES1,(IX+4)!IFDAY CP® 'FDCBXX4FE BIT 1,(IY+1)
DDCBXYX96 RES2,(I1X+4)!EDAA IND !FDCBXXS56 BIT 2,(1Y+1)
DDCRBXXYF RES3,(IX+/)!FDAR ouUTD 'FDCBXXSE RIT 3,(1Y+1)
DDCBXXA6 RES4,(IX+1)!ED8# LDIR 'FDCBXX66 BIT 4,(I1Y+1)
DDCBXXAF RESH,(IX+J))!ED81 CPIR !FDCBXXSE BIT 5,(1Y+])
DDCBXXB6 RES6,(IX+M)!EbL82 INIR IFDCBXX76 BIT 6,(IY+]1)
DDGBXXBE RES7,(I1X+l)!ED83 OTIR 'FDCBXX7E BIT 7,(1Y+1)
DDCBXXC6 SET®,(IX+1)!ED8&S LDDR !FDCBXX86 RES @,(1lY+1)
DDCBXXCE SET1,(IX+4)!EDB8Y CPUR 'FDCBXAX8E RES 1,(IY+@)
DDCBXXD6 SET2,(IX+M4)!ED8A INDR IFDCBXXY9E& RES 2,(1Y+1)
DDCPXXDE SET3,(IX+4)!EDL8B CTDR 'FDCBXXYF RES 3,(lY+1)
DDCBXXE6 SET4,(IX+[l)!ED@Y ADD IV,BC !FDCBXXA6 RES 4,(IY+l)
DDCRXXEE SETS,(IX+l)!ED19 ADD 1V,DC IFDCBXXAFE RES 5,(I1Y+l)
DDCEXXF6 SET6,(IlX+M1)!ED21XXXX LD IV,NN 'FDCBXXB6 RES 6,(1Y+])
DDCRXXFE SET7,(I1X+u)!Fb22XXXX LD (WNN),IV !FDCBXXBE RES 7,(IlY+l)
ED4@ In B,(C) VFD23 INC 1Y 'FDCBXXC6 SET @, (IY+1)
ED41 OUT (C),B IFD29 ADD 1Y,1Y !FDCBXXCE SET 1,(IY+l)
ED42 SBC HL,BC IFD2AXXXX LD 1Y,(NN) !FDCBXXD6 SET 2,(1Y+1)
ED43XXXX LD (NN),IX !FD2B. DEC 1Y !FDCBXXDE SET 3,(IY+]l)
ED44 NEG IFD34XX INC (IY+)) !'FDCBXXE6 SET 4,(1Y+1)
ED45 RETN IFD3sSXX DEC (IY+I) !FDCBXXEE SET 5,(IlY+0)
ED46 I v IFD36XX20 LD (IY+L),N!FDCBXXF6 SET 6,(1Y+1)
! 'FDCBXXFE SET 7,(1Y+1)
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ADC A, (HL) 8E 'RIT 2,8 CB4v IBIT 5,E CBbB
ADC A, (IX+L) DD8EXX IBIT 9,C CB41 IBIT 5,H CB6C
ADC A,(lY+i) FD8EXX !BIT 2,D CB42 !BIT 5,L | CB6D
ADC A,A . 8F 'BIT 0,E CB43 IBIT 6, (HL) CB76
ADC A,B 88 IBIT @,H CB44 IBIT6, (1Xx+l) DOCBXX?
ADC A,C 89 IBIT @,L CB45 IBIT6, (1Y+4) FOCBXX7
ADC a,D 84 'BIT 1, (HL) CB4E !BIT 6,A CB77
ADC A, N CEXX IBIT 1,([X+i) UDDCBAX4E!BIT 6,B CB70
ADC A,E 8B 'BIT 1,(1Y+)l) FDCBXX4EIBIT 6,C CB71
ADC A,H 8C IBIT 1,4 CB4F IBIT 6,D CB72
ADC a,L 8D 'BIT 1,B CB48 IBIT 6,E CB73
ADC HL,BC ED4A 'BIT 1,C CBa9 IBIT 6,H CB74
ADC HL,DE EU5A PBIT 1,0 CB4A IBIT 6,L CB75
ADGC HL,HL ED6A [BIT 1,k CB4B IBIT 7, (HL) CB7E
ADD HL,SP ED7A 'BIT 1,H CB4C IBIT7,(IXx+4) DDCBXX7
ADD A, (HL) 86 IBIT 1,L CB4D IBIT?, (1Y+l) FDCBXX?
ADD A, (I1X+4) DD86XX IBIT 2,(HL). CBS6 IBIT 7,A CB7F
ADD A,(lY+]) FD&6XX !BIT 2,(lX+L) DDCBXX56IBIT v,B cB78
ADD A, 87 [BIT 2,(1Y+l) FDCOBXX56IBIT 7,C CR79
ADD A,B Y IRIT 2,4 CB57 IBIT 7,D CR7A
ADD A,C 81 IBIT 2,8 CBS5% IBIT 7,E CB7R
ADD A,D 82 IBIT 2,C CBo1 IBIT 7,H CB7C
ADD A, K C6XX IBIT 2,0 CBS52 IBIT 7,L CB7D
ADD A, E 83 [BIT 2,E CBH3 !CALL AUDR COXXXX
ADD A,H 84 IBIT 2,H CBb54 !CALL C,ADDR 0DCXXXX
ADD A,L 85 'BIT 2,L CB5d ICALL M,ADDR FCXXXX
ADU HL,BC 29 IBIT 3,(HL) CBSE ICALL NC,ADDR D4XXXX
ADD HL,DE 19 IBIT 3,(1X+l) DDCBXXS5E!ICALL NZ,ADDR C4XXXX
ADD HL,HL 29 IBIT 3,(lY+l) FDCBAXSE!CALL p,ADDR F4xXXxX
ADD HL,SP 39 IBIT 3,A CBoF ICALL PE,ADDR ECXXXX
ADD IX,BC DD0Y 'BIT 3,B CBb8 ICALL PC,ADDR E4XXXX
ADU IX,VE DD1Y !'BIT 3,C CB59 ICALL Z2,ADDR CCXXXX
ADD IX,1X DD29 'BIT 3,0 CB5A |CPF 3F

ADD [X,SF DD3Y IBIT $,E CB5B !CP (HL) BE

ADD 1Y,BC FDO9 IBIT 3,H CB5C ICP (IX+1) DDBEXX
ADD IY,UE FD19 IBIT 3,L CBSD ICP (1Y+1) FDBEXX
ADD 1Y,IY Fnay 'BIT 4, (dbL) CB&6 ICP A BF

ADD IY,SP F39 IBIT 4,(IX+l) DDCBXX66ICP B B8

AND (HL) AB 'BIT 4,(1Y+1l) FDCBXX66!CP C B9

AND (IX+4) DDA6XX [BIT 4,4 CR&7 ICP D BA

AND (1Y+L) FOA6XX IBIT 4,B CBoY IcP N FEXX
AND A A7 !BIT 4,C CB61 ICP E BB

AND B AV IRIT 4,0 CB62 ICP H BC

AND C At IBIT 4,E CBb6S ICP L BD

AND D A2 IBIT 4,H CB64 'CPD DAY
AND & E6XX IBIT 4,L CB&b ! CPDR ENBY
AND E A3 (BIT &, (dL) CB6E ICPI EDAL
AND H A4 {BIT 5,(1X+l) DDCBXX6EICPIR EUR1
AND L A5 IBIT 5,(1Y+ll) FOCBXX6EICPL 2F

BIT @, (HL) CB46 IBIT 5,A CB6F IDAA 27
BITA,(IX+ll) DDCBXX4a6IBRIT 5,R CB68 'DEC (HL) 35
BIT®,(I1Y+])) FDCBXX48!BIT b,C CE6Y IDEC (IX+4) DD35XX
BIT 2,4 Cha? IBIT 5,0 CBO6A IDEC (IY+J) FD35XX
DEC A 3D !JP C,ADUR  DAXXXX ILD A,E 78

DEC B 05 1Jp M,ADDH FAXXXX ILD A,H 7C

DEC BC YR !JP NC,ADDR D2XXXX ILD a&,I ED57
DEC ¢ vD IJP NZ,ADUDR C2XXXX !LD A,L 70

DEC D 15 1Jp P,ADUK F2ZXXXX ILD A,R ED5SF
DEC DE 1B !JP PE,AODR EAXXXX !LD B, (HL) 46

DEC E 1D |JP PO,ADDR E2XXXX LD B,(IX+1) DD46XX
DEC H 25 1JP Z2,ADDR CAXXXX !'LD B,(1Y+L) FD46XX



DEC
DEC IX
VEC 1Y
DEC L
DEC SP
Dl
DJINZ, I
E1
EX
EX
EX
EX
EX
EXX
HALT
M
IM 1
M 2
IN
IN
IN

HL

(SP),HL
(SP), IX
(SP),1Y
AF,AF"
DE,HL

LD H
LDHL, (ADDR)
LDHL, (ADDR)
LD HL,NN

LD I,A
LDIX, (ADDR)
LDIX, NN
LDIY, (ADDR)
LD IY,NN

LD L,A

LD L,B

LD L,C

2B 1JR ¢, 1
DD2R 1JR I

FL2R lJR NC, Nl
2D IJR NZ,J1
3R 'JK Z, 1

F3 LD (ADDHK) ,4
18XX ILDCADUR),BC
F8 ILDCADDR),UE
ES ILD(ADDR),hL
DDE3 'LD(ADUR) ,hL
FDE3 ILDCADDR),IX
©ve 'LDCADDR), 1Y
EB ILD(ADDR),SP
D9 'LD (RC),A
76 ILD (DE),A
ED48 'LD (HL),A
EDS6 !LD (HL),R
EDOE 'LD (HL),C
ED78 ILD (HL),D
D8XX 'LU (HL),N
ED4® 'LD (HL),E
ED48 ILD (HL),H
EDb5@ 'LD (HL),L
EDb8 YLO (IX+1),A
EL6® LD (IX+i),B
ED68 LD (Ix+4),C
34 ILD (Ix+4),D
DD34XX !LD (Ix+1),N
FD34XX LD (Ix+L),F
3C LD (IX+1),H
04 LD (IX+4),L
03 ILD (IY+Il),A
@we JLD (IY+il),B
14 'LD (I1Y+1),C
13 ILD (IY+D),D
1C LD (IY+I),N
24 ILD (1Y+1),E
23 ILD (I1Y+I),H
bp23 ILD (I1Y+l),L
FD23 'LD A, (ALDDK)
2C ILD A, (BC)
33 ILD A, (DE)
EDAA 'LD A, (HL)
EDBA LD A, (1X+L)
EDAZ2 LD A.(1Y+ﬂ)
EDB2 ILD A, A

E9 'LD A,B

DDE9 ILU A,C

FDE9 'LD A,U
CAIXXXX LD A, N

61 1OUTD

62 10UT]

26XX 'POP AF

63 !POP RC

64 IPUP DE

65 'POP HL
ED6BKXXXIPOP IX
2AXYXX IPOP 1Y

21 XXXX |PUSN AF
ED47 I|PUSH BC

| DD2AXXXXIPUSH DE

DD21 XXXX!PUSH HL
FD2AXXXX!PUSH IX
FD21XXXX!IPUSH 1Y

bF 'RES. @, (HL)
68

69

38XX
18XX
3¢XX
20X X
28XX
32XXXX
ED43XXXX
ED53XXXX
EDB3XXXX
22XXXX
DD22XXXX
FD22XXXX
ED73XXXX
2

12

77

740

71

72

36XX

73

74

7%
DD77XX
DD7YXX
DD71XX
DL72XX
DD3EXXXX
DD73XX
DD74XX
DD76XX
FD77XX
FD7eXX
FD71XX
FD72XX
FD36XXXX
FD73XX
FD74XX
FD75XX
3AXXXX
DA

1A .

7E
DD7EXX
FD7EXX
TF

78

79

7A

3IEXX
FDAB
FDA3

F1

C1

D1

F1

DDE1
FDE1

F5

o

D5

ES

DDES
FDES
CB86

'LD
'LD
ILD
'LD
'LD
'LD
LD
LD
'LD
'LD
'LD
'LD
LD
LD
LD
LD
LD
LD
'LD
'LD
'LD
ILD
LD
'LD
'LD
'LD
LD
LD
LD
LD
ILD
'LD
I1LD
LD
LD
LD
LD
LD
ILD
LD
LD
'LD
'LD
'LD
LD
LD
LD
LD
LD
YLD
' KES
| RES
'KES
| RES
'KES
IRES
| KES
I RES
I KES
' RES
| RFS
'RES
'KES
I KES
|KES

'RES®, (1X+1) DDCBXX&6!KES
'RES@, (1Y+]i) FDCBXX86!KES

rrm=oc O o>

, CAUDR)
, NN
(HL)
(IX+N)
(IY+D)
A
B
C
D

L)
X+1)
Y+])

—— X

----------.-----------CQ--------

ivlwlvluivivlwvivivivioloNoNoNoNeoNoNoNoReoNoNe e N Al i il B -IvellciveRv. Mo
CcCxxTm=2CTCC O A~ IIm S

E (ADDK)

o 0

o
D’
.-:.’
=

™
—~
x
o
N

E,(IX+1)
E,(IY+1)

L)
X+1)
Y+ 1)

TTT TXxTTMmMmOHmDmMmMmEamemm
— e T

OB B D DD Be © v v v = ovowoeeoeeoeo. -
T A~AA~AAA~A T I 2T O T >

, (HL)
6,(1Y+11)
5, (IY+H)

0‘-0‘-0"0’10‘-0‘»0'01

AL"I[“?COWP

47

40

41

42
A6XX
43

44

45
ED4BXXX
PIXXXX
4k
DU4EXX
FU4EXX
4F

48

4y

4A
XX
48

4C

40

56
DL5BXX
FUB6XX
57

59

51

52
16XX
59

f4q

55
EUBBXXX 2
11XXXX
5E
DUSEXX
FUBEXX
5F

58

59

5A
1EXX
58

5C

]

65
Du66XX
FU66XX
67

Y]
CRrAD
CBA1
CBRA2
CRA3
CRA4
CRADB
CBRAE
DDCBXXAE
FDCBXXAE
CBAF
CBAS8
CRAQ
CRAA
CRAB
CRAC
CRAD
CBB6



LU L,D

LD LN

LD L,E

LD L, (dL)

LDL,(1X+ﬂ)
LDL, (IY+L)
LD L,H

LD L,L

LD K,A
LDSP, (ADDR)
LD SP,NN

LD SP,HdL

LD sP,IX

LD SP 1Y
LDD

LDDR

LDI

LDIR

NEG
NOP
OR
Ok
Ok
or
Oh
Ck
OR
OR
OR
OR
OR
OTUR
OTIR
0uT
OUII
ouT
ouT
ouT
our
ouT
our
RLC
RLC
RLC
KLC
RLC
RLC
RLC
RLC
RLC
RLC
RLCA
RLD
KR
RR
RR
RR
RR
KRR,
RR
RR
KRR
RR
RRA
RRC
RRC
RRC

(HL)
(IX+1)
(IY+U)

(C),A
(C),B
(¢c),cC
(¢),D
(C),k
(C),H
(¢),L
PORT, A
(KL)
(Ix+1)
(1Y+ﬂ)

(HL)
(IX+1)
(1Y+1)

(HL)
(IX+Q)
(IY+1)

cB87 'HES6, (IX+4i)
CB8Y THESG, (1Y+/)
c381 'HES 6, A
CB82 'KES 6,B
CB83 'KES 6,C
C384 'KES 6,D
CB85 IRES 6,E
CBBE 'KES 6,H
DOCBXABE!RES 6,L
FUOCBXX8EIRES 7, (HL)

B A IRES €,A
2EXX |RES @,b

6E 'KES ©,C

6E IRES ©,D
UD6EXX |RES 9,E
FD6EXX |RES ©,H

6C lRES @,L

6D IRES 1, (HL)
gD4k REST, (IX+4)
ED?BXXXX!RESl,(IY+H)
31XXXX JRES 1,4

F9 !RES 1,B
DDF9 IRES 1,C
FDF9Y TRES 1,D
EDAS8 'RES 1,K
D88 IRES 1,H
EDAG IRES 1,L
EDBO 'RES 2, (HL)
kD44 'HFSZ (1x+u)
Wi YRESZ, (1Y+1)
B6 !RbS 2,A
DDB6XX IRES 2,B
FDB6XX |RES 2,C

b7 IRES 2,D

b @ 'RES 2,E

B1 'RES 2,FE

B2 IRES 2,L
F6XX 'RES 3, (HL)
B3 lRBsa,(Ix+u)
B4 FRESS, (1Y+I()
B9 'KES 3, A
EDRRB 'RES 3,b
EDr3 'RES 3,C
ED79 JRES 3,D
ED41 'RES 3,k
ED4Y IRES 3,H
EDS1 |RES 3,L
EDYH9 KES 4, (HL)
ED61 RES4, (1X+1)
L6Y VRES4, (1Y+1)
D3PORT !HES 4,4
CBE6 !SBC HL,BC
DDCBXX¢8!1SBC HL,DE
FOCBXXZ6ISBRC HL,HL
CRB7 !SBC HL,SP
CRy2 ISCF

CR1 ISET 2, (HL)
CBy2 ISETY, (1X+1)
Cbud ISETO, (1y+il)
CBo4 ISET 2,4
CB®MS ISET ¢,B

w7 ISET ¢,C

EDe ISET 0,0
CB1E I'SET 0,E
UDCEXX1E!SET ©,H
FOCBXXIEI!SET b,L
CB1F ISET 1, (HL)
Chi18 ISET1, (1X+i)
CB19 !SET1, (1Y+L)
Ch1A 'SET 1 A
CB1B ISET I,B
CB1C ISET 1,C
C81D ISET 1,0

1F ISET 1,E
CBYE ISET 1,H
DDCRXXPEISET 1,L
FUCBXXQAE!SET 2, (HL)

CBBF LRES7, (1X+1)
CB88 IREST7, (1Y+[)
CB89Y IKES 7,A
C38A 'RE3 7,B
C888 'KES 7,C

CB38C 'KES 7,D
CB&D IRES 7,E
CBYS 'RES 7,H

DUCBXX961RES 7,L

FOCBXX96 ! RET

CBY? IRET C

CE9W 'RET M

CBY1 PHET NC

CBY2 IKET NZ

CBYS IRET P

CBY4 'KET PE

CBYS IRET PO

CBOE IRET Z

DDCBXXYEIRETI
FOCBXX9E!RETN

CEGF 'KL (HL)
CBY® LKL (IX+A4)
CBY9Y IRL (IY+M)
CB9A IRL A

CBYB 'RL B

CHIC tRL C

Co9D 'KL D

CbAG ‘KL E

DDGBXXAB ! KL H
FUCBXXABIKL L

CHA? 'RL A

EDa2  ISET 4,L
EDo2  !SET 5, (HL)
ED62  ISETS, (IX+1)
ED72  !SETS,(1Y+L)
37 ISET 5, A
CBC6  !SET 5,8
DDCBXXCEISET 5,0
FOCBXACH!SET b,D
CBU7  !SET 5,E
CBCY  !SET 5,H
CBC1  ISET 5,L
CBC2  !SET 6, (HL)
CRC3  ISET6, (IX+l)
CBC4  ISET6,(1Y+M)
CBCS  ISET 6,4
CBCE  ISET 6,B

DDCBXXCE!SET 6,C
FOCBXXCEISET 6,D
CECF  !SET 6,E
CBC®  ISET 6,H
CBCY  ISET 6,L
CBCA SET 7, (HL)
CBCB  !SET7, (IX+1)
CRCC  !SET7, (IY+d)
GBGL  ISET 7,A
CkD6  ISET 7,8

uCCBXXB6
FOCKXXB6
CBB7
CBB®
CBB1
CBB2
CBB3
CBB4
CBBS
CBBE
DDCBXXBE
FDCBXXBE
CBBF
CBB8
CBB9
CBBA
CBBB
CBBC
CBBD

c9Y

D8

F8

D9

co

Fo

E8

EQ

ce

ED4D
ED45
CB16
DDCBXX16
FDCBXX16
CB17
CB1D2
CB11
CB12
CB13
CB14
CB15

17

CBEDS
CBEE
DDCBXXEE
FDCBXXEE
CBEF
CBEB
CBEY
CBEA
CBEB
CBEC
CBED
CBF6
DDCBXXF6
FDCBXXF86
CBF7
CBF@
CBF1
CBF2
CBED3
CBF4
CBFS
CBFE
DDCBXXFE
FOCBXXFE
CBFF
CBF8



REC
RHKC
1HC
RRC
RRC
RRC
RRC
KRCA
RRD
RST
RST
RST
RST
RST
RST
KST
RST
SBC
SBC
SBC
SBC
SBG
SBC
SBC
SBC
SBC
SBC
SBC
SRL
SRL
SRL
SRL
SRL
SRL
SRL
SUB
SUB
SuB
SUB
SUB
SUB
SuUB
SURB
suUB
sup
SUB
XOR
XOR
XOR
XOR
XOR
XOR
XOR
XOR
XOR
XSOR
XOR

[ anlite S0 ol & B @ Biv G-

ge
0wé
10
18
20
28
Y4
38
Ay (HL)

CRAF
GCR28
CB29
CBaA
CBOR
CB4C
CBWD
AF
EDo67
C7
CkF
D7
DF
E7
EF
F7
FF
9E

A, (I1X+1)DDIEXX
A, (1Y+1)FDIEXX

CaaTm=caowc >

Ll - e e

HL)
IX+1)
IY+])

CImzZOOuUr~~~AraxmCow
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o o
T
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—
<
+
=
N
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H
L

9FXX

98

99

9A

DEXX

9B

9C

9D

CBSF

CBSB
CB33
CB3A
CB33B
CB3C
CB3D
96
DD95XX
FD96XX
97
90
91
92
D6XX
93
94
985
AE
DDAEXX
FDAEXX
AF
A8
A9
AA
EEXX
AB
AC
AD

o -

MNEMONIC ~ MHEMOHWKA;

L = MPHPAUEHHE

ISET2, (1X+1)
lSETz.(1Y+u)
ISET
ISET
ISET
ISKET
ISET
| SET
|SET
ISET 3, (HL)
!SE'é,(1x+ﬂ)
ISET3, (1Y+4)
ISET 3,A
ISET 3,
[SET 3
3
3
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ISET
ISET
ISET 3,H
ISET 3,L
!'SET 4, (HL)
!SET4, (I1X+1)
ISET4, (1Y+4)
ISET 4,A
ISET
|SET
ISET
|SET
|SET
|
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!
!
!
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!
!
!
!
!
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!
|
!
!
!
!
!
!

DDCBXXD6!SET
FOCBXADo!SET

CBLT7
CBD?®
CBD1
CBDZ2
CBDS
CBD4
CBDS
CBDE

'SET
!'SET
!SET
!1SLA
ISLA
!SLA
ISLA
'SLA

DDCBXXCE!SLA
FDCBXXCE!SLA

CBDF
CBD8
CBD9
CBDA
CBDB
CBDC
CBDD
CBE6

ISLA
ISLA
ISLA
''SRA
ISRA
!'SRA
ISRA
ISRA

DDCBXXE6 ! SRA
FOCBXXE6 ! SRA

CBE7
CRE®
CBE1
CBEZ2
CBES
CBE4

!SRA
!SRa
ISRA
ISRL
!'SRL
!SRL

+4)
+1)

CBF9
CBFA
CRIB
CBFKC
CRFD
CBZ26
UDCBXX2*
FDCBXX2¢*
CBe7
CBZ29
CB21
CB22
CRZ23
CBed
CB25
CBZE
DDCBRXXe-
FDCB XXk
CBZF
CRe8
CB29
CR2A
CB2B
CBZ2C
CB2D
CRSE
UDDCBXXJE
FBCBXXJE
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