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AHanus3 pesynbTaToB NepPBoOro
TYPHUPA NO KOMMbIOTEPHOW Urpe
«bon B namATU»

A. K. ObIOOHW

O B NAMATH» — HIpaE,
(( Byqaﬂunxu KOTOpOH, KOM-

NLOTEPHbIE  MPOTPAMMEI,
ALITAKITCA YHHMTOXHTE IOPYr ApYra,
npuenekna K cebDe BHUMaHMe B KOHLE
NPOLWIOro Irojd, Koriga B My3ee¢ BRIYHE-
nuTENLHOR TeXxHHKH B boctone (1uT.
MaccauyceTe) COCTORNCH NepabIi Mex-
AYHAPOAHLIA TYPHHP, OPTaHH3OBAHHBINA
e€ JHTYIHACTaMH. B TYPHHDE NDHHHMA-
na yxacTue 31 npoOrpaMma, TpH H3 HHX,
OKa33BIIHECA caMbiMy  DoecnocoOMbI-
MH, CTanH MPH3IEPpAMH COPEBHOBAMHIA.
ABCONOTHEIM YeMnuoHOM Doina 061b-
ssnena nporpamMa MICE (Mmbrnuxa). Ee
asTopy Y. Viunenny n3 Podectepa Obin
BPYYEH MDU3 — CHELHATTLHO HIrQTOB-
neHHan NeKoPaTHBHAR NaHENL C INeMEH-
TaMH NaMaTH anAa Hrpel «boit B nams-
TH» B €& NePROHAYANLHOH BEPCHE, OTHO-
CHLLICRCR K TOMY BPEMEHH, KOT2A NORBH-
NHCL NEPBbIE HILPOBLIE IIPOrpamMmbl,
cnocobubie BecTi Dot B BLINONHABLLIKE-
¢ Ha koMneoTepe CDC 6600.

Hrpa «boft B namMyTH» yKe QBa»AbLI
Onina temoil ctateli B pyOpHike u«3ann-
MaTeENbHbIR KoMABIOTEP» (CM. «B Mupe
Hayki», 1984, Mo 7 u 1985, Ne §). Co-
INAHHEIE MOALMH DOERLIC NPOTPaMMbi
HAYHHAKT CAMOCTOATENBHYID MH1IHD,
BCTYNRAR B CPAMEHHE ¢ MPOTHBHHKOM H2
noae XoMnNeOTEPHOR naMaTH., Obnacte
NaMATH, OTBENeHHan noa nose bog, Ha-
ibiBacTcA CORE (cepneyHHK) — Tax Ha-
1b1BANACH onepaTHEHAA NaMATh
KOMDLIOTEpPA B Té BpEeMeHa, Korpa ee
Aauciikn npeactasnand coboit MHHRA-
THOPHbIE KONEUKH H3 PepPOMArHHTHLIX
CONAB0e. JTa HIpa ¢Tana HACTONbLKO
NONYNAPHOML, 4TO ee MOOHTENH OPrann-
J0BANIH CBOE MedavHapoaHoe obie-
cTBO. HepapHo 3TO 001SCTBO HECKONL-
KO H3MEHKNO NPaBHNA HIPbl H TENePhb
HIpOKH DYAYT NPHACPHKHBZTHLCA €€ HO-
BOJ BEPCHH.

QOcHORY HIPHLI COCTABAAKOT HO0eBLIC
NpoOrpaMMbl, HATHCAHRLIE HA CTIELHA/Ib-
HOM A3BIKE HH3KOro YPOBHA O Halpa-
uueM Penkon (Redcode). Umenno Takne
NporpaMMel ¥ BRICTYAAN HE HEOJaZBHEM
TypHupe. Jlpn nomows 10 npocTeex
KOMAHA NporpamMmMa MOMKET nNepemMe-
ATs: HHPOPMAUMKY M3 OaHON Auelku
NamsTH B APYTYHO, CKNALbIBATH H BbiYN-
TaTh YHCNA, HIMEHATL TIOPAAOCK BLIAOJ-
HEHHA KOMAHA M JaWe BLINOMHSTh He-

CKONBKO KOMAaHO OIMOBRPEMEHHO (CM.
PHCYHOK Ha c. 98 ). PaccMOTpHM, Ha-
NpHMED, OOHY H3 OCHOBHBLIX KOMaH Ha
nepeMeulesne gupopmann MOV, Oua
COCTOHT U3 TPEX YacTel — Koaa XOMaH-
Abl K ABYX AJPECOE — H 3aHHMAET ONOHY
auelky namMaTH. B obuem avne xomanna
iznuceipaeTca kak MOV A B. Ecnu A4,
cxamem, pasHo 102, a B passo — 5§, TO
nporpasma 00paTHTCA K suefike, OTCTO-
aweh oT nawxHol aueiiky Ha 102 aapeca,
H, NPoYTA HHGOPMALHK, KOTOPaA TaM
XPAHHTCHA, NOMECTHT ¢¢ B auelky, pac-
NONOMKEHHYID HA 5 anpecos o sYelkH,
ipaHawet komanny MOV,

INpocTeliiias nporpamMmMa HE AIbIKE
Peaxon ¢cOCTOHT BCEr0 W3 OOHON KOMAH-
am MOV 0 1. 31a nporpamma JMP (By-
AeM HA3IBIBATH €€ MEPTEHKOM) TepeMe-
LIaeT conepxumoe fueliKk ¢ OTHOCH-
TenLEHbIM anpecoM 0 (T. e. caMy KOMaH-
ay MOV) B aueliKy ¢ OTHOCHTER:HBIM
anpecom 1, T. e. B adelixy, pACNONOKEH-
HYH Ha O0AHH aapec enepenH, Komanas
f3bIka Peaxon oObIMHO BBINONHAKOTCS
NOCNenoBaTeNbLHO, ITO O3HAYAET, HTO
rnocsie BhINONHEHHA Komaunw MOV 0 |1
KOMNbIOTEDP TNONBITAETCA BLINIOAHHTD
KOMAHAOY, JaMCAHHYKY B Caeaywoieh
gueiike. Ho Tam Tenepb HaxXoauTca KO-
vadaa MOV O 1, Toneko 4yTo CKOMKHPO-
BRHHAA TYOd H3 AUEHKH ¢ NPeJIIeCTEYHD-
WIHM agpecom. B peiynbTarte yeprTeHOK
NIPbIFACT OT AAPECA K 4Apecy N0 NAMATH
KOMNOBKTEDPA, COKPYLUAA BCE HA CBOEM
nytH. [lojagm OB OCTABNAET Cnenm H3
komanwa MOV 0O 1,

HepTeHOK MOXKET NOXHTHTH camMoe
[NaBHOC B NpPOCpaMMe NPOTHBHMKA, a
HMEHHO Npaso Ha BLINONHeHUE. HTobut
NOHATE, KAK 3TO APOWCXOAHT, NPERno-
MOMHM, MTO ¥y HAC &CTh Ooesas nNpo-
rpaMmMa, BBINOTHAIWANCA, Kax 00biy-
HO, B TOM NOPAAKE, B KAKOM PACNONO-
JKeHbl €& KOMaHabl. YepTeHoxk BTOpra-
€TCA B nipedeas! 3Toll nporpaMmbi, 3a-
MEHRA ee KoMaHAbl BeckoreyHo#l nocne-
aopaTentHOCTLi0O MOV 0 ], Pano wan
NOIIHC HAWAd nporpaMM2a, HABEPHOE,
nepeaacT yNpaesneHHWE HA NOBPeXIIEH-
HetR ydacTok. Ho 8 3TOM cayyae oHa
Cpaly NpeBpaTHTCH B HOBOIO YepPTCHKA.
Buictynas noa ctapeiM dsaroM, oHa
BB HYXAEHA TCHEPS CNeN0BATE HA NOBO-
Ay ¥y APOTHBHHKA, UePTEHKA, A0 TeX Nop,
NOKA CPAXKEHHE HE KOHYHTCH.

86

Yrobul obesonacuth cebr 0T nanane-
HH® YepTEeHKa, nporpaMma ans «bon B
TaMATH» DOANHE NO KpafHeh Mepe Co-
IEPXKaTk B cede crieuManeHbiit Gapeep.
ITOT npenoxpaHnTentHuliil Gapwep co-
CTOMT 113 NBYyX KOMAHA, BhiMOJHARLIEX-
CA HHKNHUCCKU!

MOV + 0 — |
JMP — 1

lNepsan xOMaHoa MNepemellaeT uenoe
yueno O, sanuMcannoe kak + 0, B ayefiky
C OTHOCHTENLHEIM aapecos — L. dpyra-
MH CTOBAMH, IPH KaXKAOM BBINOITHEHHK
koMangw MOV aveiixa, pacnonoxen-
Hafk HENOCPENCTBEHHO «HA» Hed (TOonb-
KO OTTYla CNEAYET OWMOATL BTOPXKE-
HHA MePTEHKA), 3ANONHACTCA YHCaoM 0,
Btopas komanna JMP asnseTca KOMaH-
DOH mepex0aa, HAH nepeaavd ynpasne-
HHA. JTlocne Toro Kak OHa BLITIO/HEHA,
YNPABNEHHE NEPEXOLHT HA AYelKY € OT-
HOCHTCABHBIM anpecoM — 1, T.€. Ha
fYCHKY, PACNIONOKEHHYH) HENOCPEencT-
BEHHO HAZ komarnodi MOV, MNpu kax-
AoM  LHKNe BRINOJHEHHA TniporpammMa
chpaceizaeT Hynesyio DOMOY HA TO Me-
CTO, Ky[a neped 3THM Mor nodOpatben
JePTEHOK, — H& AUYEAKY, NPHNETAKOLWIYI
K Dapeepy cBepxy. B peiyanTarte yepTe-
HOK YHHYTOXACTCA.

Hrpa «boit 8 flaMATH» OCHOBAHA Ha
AByX ppasrnax. Ilepaoe 1akmovaeTcs B
TOM, MTO NPOrPaMMbi-CONCPHHKH Bbl-
NOMHAKT CBOH KOMAHAbI O ouepeny. 3a
u¢peaNBadICM XOO0B CREAHT YNPAaBRIIA-
totnad cHerema Mape (MARS — o1 cnos
Memory Array Redcode Simulator). K3
FITOTO HECKONBKO HEYKNIOMET O BOCHHO-
ro Ha3BaHMA CNenyeT, yTo Mapc HMIHTH-
pyeT AeficTBHE KOoMNsioTepa. Mape no-
CTORHHO HIMEHAET COACDHRHMOE AYEEK
OMepATHBHOA NAMATN B COQTBETCTRHH
C BLINOJHAEMBIMH KOMaHI&MH A3LIKA
Penkoa. Kaxaol cTopoHe npeaocTtas-
NASTCA NPABO BbINOJIHEHHA NHLIL OOHOR
KOMAHABLI, MOC/I® Yero BLINOJHACTCH
KOMaHIZ nporpasMMel  NPOTHBHHKA.
Bropoe npaBHAO COCTOHT B TOM, 4TO
KOFAA OHa H3 NpOorpaMM He MOXET Bbl-
NONHHTL CBOKD OMEPEIHYH KOMaHIy, TO
3Ta nporpamMma CYHTaeTcs Npoudipas-
we.

Buinonuenne nporpaMMbl MOKeT
PAINENUTHCH HA HECKOILKO Jinnudi. Eciin
B MPOrpaMMe, HanHCaHHOH Ha A3bIKE
Penxon, scTpedaetca komauna SPL A,
TO RansHefimee BHINOIHEHHE NMPOrpam-
MBl KaK Dbl HEET N0 AsyM THHIAM. OnHa
JTAHHA HAYHHAECTCA ¢ KOMAaHALI, HENO-
CpeacTBEHHO caenyrowleidl 33 SPL A, a
OPYTIas NCPECKAKHBACT HA KOManay ¢ oT-
HOCHTENBHBIM anpecoM A . K coxane-
HHK, Mapc He MOKET BLIMONHATE 0bC
3TH KOMAHNB OAHOBPEMEHHD, OHY
KOMAHAY CHCTEMA BLITHOJTHACT Ha DAHOM
X0moe, NPEIOCTABRNCHAOM JaHHOH RApO-
rPaMME, 2 BTODYHY — 1A CRAeavIoeM



xoae. TakuM 00pa3on CBOAHTCA Ha HET,
Ka3an0chk Obl, BAXHOE NPEHMYUWECTRO;
yemM Donbile ¥ NporpaMMbl PAIfTHUHLIX
IHHHR BLIMOJHEHNHE, TEM MEANCHHEE
BLINOJHACTCA KAWIAS HI ITHX JIHHWI,
Ho B nTore nonobuoe jaMelneHye oKa-
ILYBAETCA ONpaBdaHubiM. Ecn# ¥ npo-
rpamMmbl £CTh HECKONLKO AHHHKI BLINOS-
HEeHHHA, TO OHA CYMTAETCH NPOHT PAaBLUEH
MWL B TOM CAyYae, KQrjaa H4 OfHa M3
ITHX JIHHHA He MOXeT ObiTh NpPORON-
AeHaA. ITa CHTYALUMA BO3HHKAST, KOraa

JAHUMATENLHLIM KOMOBIOTER

cucrema Mape, owuaas HaliTH BeINORN-
HUMYHK XOMauay sislka Penxon, Haxo-
ART TKRIE TO, YTO MOXKHO, 0OPAIHO BBI-
PAXAACH, HA3BATh BOPOHKAMH OT Bi0-
PBEHHLIX CHAPRAOB H Domb.

Y1obsl npouamocTpMpOBATE BOI-
MOXKHOCTH KOMaHabl SPL, paceMmor-
PHM, K TPHMEDY, NATE NEPBLIX KOMAaHI
mMOel coBCTBenHOll nporpaMMsl, NPH-
HABLLEH y4acTHE B TYPHHpPE «boit 8 na-
MATH»., A nalsan ee COMMANDO
(AECAHTHHE-ANBEPCAHT ) NO HPUYHHAM, D

g7

KOTOPRIX CKAXY HECKOTILKO fIOIKE,

MOV 20 -1
IMP — 1

SPL — 2
MOV ID 113
SPL 112

B nepHbIX OBYX KOMAHAAX YHTATENH,
HaBepHOe, y3Hany ©apeep, nNpegoxpa-

Ochiet 43 HAYAABEBIX 11 OO0 11 IG8ePILGIONINX CIIAONG 8 Ccpuxeniiu amexcdy npoepamsmaniit MICE (kpacusiin) 8 CHANG | (cnmnit)
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B MWPE HAYKIA-1987/N? 3

HAKQUWHR DporpaMmy OT BTODMXEHHA
yepTedka. Boinongenwe camod npo-
FpAMMB! HAYHHAETCA ¢ TpeThell KO-
Mmanael: SPL — 2. Ha cnenyrouinx nsyx
X0aax, MpeaocTasNeHHBIX MpOorpaMmMe
COMMANDO, OynyT pLINONHEH B! Nep-
B2# Y YETBEPTAA KOMaHakl, 4 3ATEM NPH
CAEOYIOILMX JBYX OUEPCAHBIX XOAax —
8TOpan ¥ ATAaR KoManabl. Kaxaas an-
HHA TPOIPaMMb] PAIBHBACTCH HE3ABHCH-
MO OT Opyrodt i1 ¢ BaBOe MeEHbLIEH CKO-
POCTHIO, ECITH MOMHEO TaK BhIPA3HTLCA.
B paccmaTpHBaeMOM HaMH nRpHMEpE
COMMANDO cHauana 3anyckaeT cBolt
obOpOHHTENEHBIH dparMenT, XOoTOpRIR
B panbHefiwem paboTaer camMocTOR-
TEALHO, 3aTeM OHAa 3anycKaeT CBOEro
COOCTBERHOND UYEPTEHKA {HAYHHAR
Aauefiky, DTcToAwed Ha 10 aapecos OT
pTOpOi komauakr MOV} B nanexyw
aieldky {oTcToAwyY Ha 113 anpecos).
BTopoil YepTeHOK IaNYCKACTCA CNeayH-
weit komannod SPL.

OcTtanbHble XOMaHAbhl MPOrpaMMbl
COMMANDO npennaivauexs: AnA TO-
ro, YToObl CKONKPOBATH BCHO NTPOIPaM-
MY B APYFy10 0DnacTe, KOTOpAX yaaneHa
Ha 100 anpecoB OT ¢ TENEPeUIHErD no-
NoxeHHa, HoOBaa KOIKHA nporpamMmbl,
K2K AECAHTHHK, TONLKO YT IPH3EMAHE-
IUHACA Ha TEPPUTOPHK MPOTHBHHKA, 1a-
nyckaetca xomannot JMP B» ucxon-
HOH nporpamse. CTapeifi 3eMnaap
COMMANDO, 3a uckmovenHem Dapb-
epHOTO (parmMenTa, NpeKpallaceT CBOL
cyllecTBOBAHME H DONbLIE HE BLIMOMHA-

eTCR. 3aTeM OINHCAHRBIR M[pouecc Ao-
BTOPACTCA ANA HOBOYTO IK3EMILIADA [TPO-
rpamMael, KOTOPbIR B CBOX QUEPEDL KO-
AHPYeTCA Ha HOBOE MECTO B NAMATH.

Hy a HaCcKONbLKO yCNEIWHO BLICTYNHAA
nporpamMya COMMANDO npoTHe CBO-
ux conepurkob? TypHip ObLT OPraHH30-
BAH TakK, 4TOOBI Mexay nporpamMMaMH-
YYACTHMKEMH (3 HX, KAk yXe OTmeua-
nock, Oe1Ne 31) COCTORANOCH KAK MOMKHO
Oonble noeAUHKOB. Po3bIirpsiy no no-
NROH Xpyrosoh cucTeMe, Korjaa Kaxabii
YUACTHHK BCTPEHMAETCA CO BCEMH JPYrA-
MH yMaCTHHKamM#, noTpedosan Obl Npo-
Beaenus 465 noenHBKOB M aHan 6wl
CIMIIKOM MHOFQ Bpemend, TloaTomy
YYACTHHUKH OBINH noAenes bl NPOX3IBO/Ib-
HO Ha ABt NPUONHIHTEIBHO PABHLIS
rpynnel: rpynna 1 4 rpynna 1, 3atem
BHYTDH Kaxaoft rpynnkl b RpOBEAcH
TYPHHD 110 NONMHON KpyroBo#l cCUCTEME.

Hasecthe o Tom, vTo COMMANDO
cTana nodeauTeneM TYPHHMpaA B rpynne
[I, A BCTpeTHA CO CMEIUABRBIM YYBCT-
oM. C oAHOH CTOPOHLI, 8 ObIN OUYEHB
ropa TeMm, HYTO Moe kubepHeTHUecKoe
TBOPEHNE TaK XOpoLLo npoauno cea B
mekeTEHA, B TO e BpEMA R HCNBITHIBAN
HeKoTopoe DeCnOKORCTRC NPH MLICIH O
TOM, YTD MOS NporpaMmMa MOXKET OKa-
JaTLCA NOOeOuTeneM COPeBHOBAHMN.
Jdeno B TOM, YTO A COTNACHICA BRICTY-
MUTL B PONH KOMMEHTATOPa (BHHAML-
HEIX COCTRIAHKE H YYBCTBOBAN, HTO MHE
TpyoHO Oyner cOXpaHHTh OOBEKTHB-
HOCTD.

NOACHEHWA

KOMAHIA ObO3HA- | ONEPAH LI
YEHWE
OnpepenunTb DAT B
MNepemectTuTs MOV A B
CROXHTS ADD A B
BbiuecTs SUB A B
MepenTti JMP A
MepenTi, JMZ A B
ecnu 0
MNepedTia, JMN A B
ecny Oonewe 0
YMEHLUWTE W CJN A B
NBPeHTH,
ecnu Bonbwe 0
CpaBHUTL CMP A B
PaspeTBKTL SPL A

HeBbINDAHAEMAR KOMAHE;
B — aHaueHuMe 3nemMeHTa JaHHbIX

[lepemMecTUTE COARPMHUMOE AYERKM
A B Auvgiky B

ChoxuTe cOQERXUMoe Aueex A n B

BoiMeCTe COQEPMHUMOE AYEAKM A 13
COAEPMHUMOro AYerKin B

MepegaTe yNpaeneHWe B AYERKY A

NepepaTe yNpasneHwe B AYEAKY A,
ecnu 8 Auenxe B HnaxoguTtca (

Mepegatb ynpaeneHne B AUBKKY A,
eci COAePMHUMOe AYeiKi1 B
Gonswe O

BuuetTh 1 M3 COREpXXMMOro AHenKH
B » nepeparte ynpasneqHne NO agpe-
cy A, echu copep»xumoe B ctaHoBUT-
cA Gonuwe O

CpaBHMTL COREPMMMOE A4eeK A u B;
ECNW OHU PABHKI, NPONYCTHUTL CHe-
BYROWYIO KOMaHAY

PaseerBMTE BSINONHEHWE KOMaH/!:
BbLINONIHWTL CREZYOIYIC KOMAHAY W

KoMaHOy B A4YeiKe A

Caedenun o Pedwooe, azvike aocesmbaepa 0as ueper « boil @ nasmamu»

HeThipe Nyullde NnporpaMmMbl H3 Kax-
BOF rpynnel BLICTYOHIH JATEM B HOBOM
Kpyroeom Typhupe. TlobDeantensmy B
FTOM TYPHHPE OKA3aNHCE TPH NPOTpaM-
Mel! CHANGI — astop M. Yawr ui3
dnopan-Tapka (wt. Heto-Hopk) u nee
nporpaMMb Y. ¥Yinacnhna MIDGET #
MICE. Moa nporpamsyma COMMANDO,
NOAyMKHA CMEDTENbHOE ParcHHe, nana
cMepTHIe Xxpabpbix. HuTepecuo c¢no-
HMHUACA (PHHAN, BLIHEFPaHHBIR nporpam-
moit MICE. MIDGET » MICE cBenn
cBoH noenuHkd ¢ CHANG1 sHBuBlO, HO
MICE noayudna peluaroLiee BbiHIPbILL-
HOoe OukOo, nobOHBmIHCE nofens! B noe-
axuxe ¢ MIDGET.

MaTty Mexkay kaxnoh napolt (pHxanH-
CTOB COCTONA H3 ueThipex DoeB, NPOBO-
AKBLIMXCA OAHH 32 ApyrHM. [ToeaHHKn
OBINIH OrpaHHYeH k! 110 BpeMEHN! KaXnan
CTOpOHA MOrga caenats He Honee
15 Thic. xonoe (komMana), yto npubnu-
IUTENbHO COOTBETCTBYET IBYM MHHY-
TAM MAWIMHHOrO BpeMedd. Hdse Berpe-
yalouwMecs B noennHke Ooepnie Npo-
rpaMMel NOMEWAIHCE B BhIDpaHHbLIE
cnyuatinsiM 0DpaioM HenepecekarolHe-
¢A OOACTH NaMATH, NOCNE YEFO OHYH 3a-
nyckanicek. [lonyaunoce tak, uwro 6ou,
NPOBEACHHLIE MEXIAY BCEMH Tnapamy
NpoOTpaMM, IAKOHYHMNNCE ¢ OBHHM U TEM
XKe peiynbraToM. B yacrHocTH, Bee Bou
Mexny nporpammamn MICE  u
CHANGI] 3asepluM/IHCE BHHYDbIO.

OueHb HHTERECHO KabnwonaTh 3a pas-
BuTHeM Bogr. Ha TypHHpe HCnonsiloean-
CA aucniedi, Ha KOTOPOM OTOODAXANOCE
none 608 B pHAE NOCNEAQRATENBLHOCTH
NOA0C ¢ KNeTOMHOH CTPYKTYPOH (CM. PH-
CYHOK HA ¢. 97). Kawaan xneTka npen-
cTasNANa OAKY SUYCHKY (M OOMH aapec) B
NAMATH, NpH4deM OOCTENnHAR KNEeTKa B
HIrAEKHEM pany Onisa cocenrefi no OTHO-
HIEHHIO K NEPBOR KNETKE B BEPXHEM DA-
ay. TaxHm obpazom, none Goa OwInoO
3AaMKHYTBIM. [lporpamma, EKOTOpOA
NpeaoCcTasNsICH NePablA X0, B HCXOd-
HOM MOJOMEHHH 13HMMANE 0DNacThL na-
MATH, HAUHHABWYKOCH ¢ aapeca 0, H ee
KOMAHIEl TOCAECAOBATENLHO 3aNCAHANN
npuaerarowme sueitkp, KpetxkH, 3ana-
THE 3TOR NPOrpamMMOoR, OXPALIHBANIHCE
B ronyfbofnt neet. [porpamMmMa-conepHHx
JAHHMANA TNPOHIBONBHO BhIOpaAHHYIO
oOnacTe A4YeeK, He MEepeceKaBllYKICH C
odnacTee, 31arATOR nepeoll nporpam-
MO#. Ha 3xkpaHe 31a 00aacTh oKkpaluysa-
nach B APKO-KpacHeIi@ ueeT. A BOODINHE
LBeT MO0 KNeTKH Ha JTHCTIAEE onpede-
NAACR TeM, KAKaA H3 COMepPHHYABIIMX
OpOrpaMM HIMCHHIIA €€ CONepXHMOoe
nocitentedi. Taknm obpaIoM, nepea raa-
3aMH HaAbnKAATEeNs pa3IBOPAYHBAIACD
KAPTHHA CpaXeHHs.

Ha Temnro-cuHem one axkpana MICE
n CHANGI nepenonianu ¢ mMecta Ha
MECTO, 3aNYCKAH YepPTHKOR, pa3dpachl-
BAH DoMDBI ¥ BOCNPOMIBOAM/IM CaMMY
cedn (CaMOoNpPOH3IBONLHLIM HEeNEHHeM).



JAHUMATENbHBIWM KOMILKOTEP

[MpocneauM 33 Tem, KaK pPa3BHBANKCH
cOOBITHA B OOHOM THNHUHOM HO10 MeX-
ay ruMs  nporpamMmami. CHANG!
BO3HUKIIA B BHAe royboilt noaocku b ste-
BOM BE[XHEM YTJTY IXDAHA, 4 NOABACHHE
Ha ceeT nporpamMmel MICE Smino oina-
MEHOHAHO KDAcHON N0MOCKOH, BOIHHK-
urel HECKOJIBKO ONHKE MEeM HA MOANYTH
K HHXHEMY Kpaw xpana. [TouTH cpay
&Ke H OueHb OLICTPO «MBILLKH» HAvaH
paiberaTeca NO IKPAHY.

QaHa #3 CaMBIX KOPOTKHX H3BECTHBIX
MHE CAMOBOCMPORIBOARILUMXCA Npo-
rpamyM MICE cocTOoNT BCero ¥l BOCEMH
KOMaHA, JBE H3 KOTOPBIX COMAK0T KO-
BYIO KONHK} APOrPaMMb B 061acTH na-
MHTH, oTcToRedR Ha 833 anpeca o1 no-
NOKEHHA, JAHUMACMOTO €10 HA MOMEHT
KONUPOBAaHHR {CM. PHCYHOK Cnipasa).
DTH OBE KOMAHIb! AEMOHCTPUDYIOT He-
KOTOPEIE JOMQOITHRTENbLHEIE BOIMOMKHO-
CTH ®3bIKa Penkon:

loop MOV @ pir < 5
DIN loop ptr

3nech CnoBo loop (UHKM) NpeacTapiaseT
coboilf npocTo MeTky, 0003IHANAKLIYIO
anpec (B JAHKOM cRydde sHeRKH, B KOTO-
poil cotepkuTeA koManaa MQOV), bna-
roA4pA HCNONbIOBAHKIO METOK HAMHCA-
HHEe nporpaMmsl Ha Peaxope 3Hauw-
TeneHO ynpowtaercs. 1o koMaune DJN
(YMEHbILERHE H REPEXOA K HEHYNEBOMY
FHAUEHHID ONlepaHad) NPOHUCXOOMT nepe-
0443 YNIPABNEHHA HA KOMAaHAY, NOMEYeH-
HY10 MeTKOR loop, eCITH 1HaucHHe BenK-
UHHLI, XpPAHAWEACR B AYEHKe ¢ OpPYIrUM
anpecoM (MoMeyeHHbIM METKOH prr), ue
PaBHO HYNK. 3HAYOK @ O3IHAYAET CINo-
cof anpecauu, HaILIBAEMBIF KOCBCH-
HBM: TPH BLINOMHERKH KOMaRAR MOV
NEPEMELIALTCA HE COACPHHMOE AUCHKMH,
NMOMEYEHROR KaK pir, a COOLpEHMOe CO-
NepXHMOrQ, eclH MOMHO TakK BbIpa-
IMTHCR. YHUCAO, XpaHALLeeCcH N0 agpecy
pir, ssnMAeTCA aapecoM TOH RUeRKH, CO-
GEDKHMOE KOTOPOH Ccneidyer nepeme-
CTHTL. B DaHHOM Clydae 3TO CONACPXH-
MOE npeacrasnnetT coDOW OgHy H3 KO-
Maua nporpamMmMel MICE.

Yucno, KpaHanieecs B Auetike ¢ anpe-
COM ptr, Bce BpeMR MIMEHSETCH Dnaro-
aapA PyHKIMH yMeHLILEHHA, COAepa-
weica B xoMaunae DN, Mcxoauoe aua-
YeHHE TONO YHCNa DARHO NOCIEAHEMY
ARDECY NPOrpaMMel, 34TEM QRO NOCTE-
NeHHo ymelbliaceTced 0o 0 ¥ 3aeck UMK
KONHPOBAMMHA 3ABEPHIALTCA. AHANOTHY-
HeIM 00pazoM aapeca, no KOTOPBIM
DOMXMHBLI pa3MECTHTECH KOMAHIL OpPo-
[PaMMsl HA2 HOBOM MECTE, TAKXKe 3ana-
Hbl KOCBEHHO. Huefika C OTHOCHTENb-
HbIM A/IpeCOM 5 NEPROHANANBHRO XPAHHT
yucno 833, ¥ nepsad KoMaHDa, nepeme-
LiaeMan nmporpamMMoll, TpH3IEeMIIHTCA B
ayehike, oTCTOoRLIeH na 832 ampeca oT
KoMarasl MOV, Kak noka3sstpaet 3Ha-
HOK < , 4peC Ha3HAYEHHR YMCHBLIUACTCH

CHANG1

MOV #{) -1

JMP -1

DAT +9
start SPL -2

SPL 4

ADE #-16 -3

MOV #0 fr—4

JMP -4

SPL 2

JMP -1

MOV 0 1

MICE

plr DAT #0
start MOV #12 ptr
foop MOV {z ptr <5
DJN loop pir

SPL 23
ADD #653 2
JMZ -5 —£

DAT 833
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NPH  KaXNOM  BBITONMHEHHH KOMAHAER)
MOV, Meiuikn konupyroT cebx xkax Ot
0T XBOCTA K TQNOBE.

Komanpa SPL (ot aunrn. sphit — pa3s-
BETBIEHHE), CNERYIOLAA CPA3Y XKE 33 K-
K/TOM KONHPORAHHA, NepeadeT ynpanse-
HHE TOBLKO MTO CO3AAHHOMY IKICMITIIA-
py nporpammel MICE, Ho scnen ia
PONKACHUEM OTHPBICKA CTapsifl 3K3eM-
NP NPOrpaMMe! BEINONHASTCH CHaYa-
na. B npHRusAne KOoMHUECTBO OTNDLI-
CKOH, NOPOXA3AEMEBIX MOMOGHOH npo-
rpamMoit, He orpanvucuo. M kamapas
HOBAR MporpaMyMa paboTaeT, cnenys Bce
TOI e npoueaype. [lefAcTRHTENBHO,
NOAYYAKITCR TAKHE Me MbilKH!

Tak 6bIN0 H B THOHYHOM CPAXKEHHH C
nporpamMolt CHANG). Muiuku pas-
MHOMXANHCE ¢ HEeBepOSTHOHR ORICTPO-
Tofi. Bckope Beck 3KpaH Obill YCEAH Ma-
NTEeHEKHMH KPACHEIMH NMOJOCKAMH. TeM
spemerer CHANGI sanyctuna ceoe-
obpanyio GabpHKy, NPOH3BOIRLLYIO HA
CBET YEPTHKOB H CITYCKAKOLUYIO HX «BHH3
e TeuyeHHw». I1a Pabprka 6uina no-
CTPOEHA BCErO fHiNb #3 TPeX KOMaHA:

SPL 2
IMP — 1
MOV 01

Koraa ynpagiesnne 10CTHraeT KOMaHIbI
SPL, npouecc BbIMOMHEHHA KOMAKA pa3-
BETBMRAETCH HA NBe¢ BeTBU. OOHZ H3 HHX
HAYHRaETCH ¢ xoManast MOV 0 1, Apy-
ras BeTBb BRINIONHAET KoMaHay JMP —
1, KOTOPAR HAYHHAEST BECEH ONMHCAHHBIN
npouece 3aHoB80. TeM BpeMeHeM OIHH
YEPTEHOK Y NOKHHY KOHBefep M OT-
NPABHACA HA OXOTY 33 Munukamu. Oc-
HOBHAs npobnema, BOIHHKAKOINAA NPH
MacCOBOM [HPOHIBOOCTBE YEPTHKOR, 33-
KMHOMaeTes B TOM, 470 HoAbLIOe YHCAO
HE3aBHCHMBIX NUHHH BLINONHEHHA 34-
MEONAET KAXMIbLIA H3 BLINONHAEMLIX
npouteccoB. 1000 yepTHKOB ABMXYTCA B
1000 pa3 meanenHes, 4eM OAMH 4EpTe-
HOK. BOo acakoMm Chyuae, poxoaas opha
YCPTHKOB CTANA MENMEHHO CHYCKaTHCH
H3 BepXHell yacTH IKPAHA B BHIE BCE YA-
NTHHABLILEHICA CNOWHOH ronyBoit nono-
Cbl. CMOTYT JIH OHH NEPEXHTPHTDL Mbl-
wex?

Iloka pa3zMHOMNKAMHCE YEDTHKH, He-
CKOMBKO  3KIEMMNAPOB MpOIpamMMbl
MICE, HIH HECKOMBKO MbIUteK, BNy
yOuTHl OOMOaMH, OpoOWEHHBIMH nDO-
rpammoll CHANGI]., Takas Gonmba
npeactasnger coboll obwiMo uucno 0,
wcOpacoipaemoe» koMamaodt MOV
NPEINOMOMXHTENBHO HA TEPPHTOPHED
NpOTHBHHKEZ. Knwuepaa =xomaHza B
nporpamMMe Hawra — a3to0 MOV 2
*+ 0@ —4. Hynepar domba nanaer B
AYelKy, aapec KOTopol COOEepHTCH B
AYERKe YeTHIPBEMA AapecamMH «BLILIER
xoMangel MOV. Anpec waanavyenus no-
CTOAHHO YBEIMMHBACTCA Ha 1O enamuLL,
TEM CamblM O0ECneHHBAETCR PABHOMED-
HLlfi ODCTPER A0 NAOIATNY.

B TO BpeMA KAK HEKOTOPLIE MbILIKH
norubany or 6oMO, YEDTHEH TOME Ha-
YK MPHUMHATD Bpen NPOTHBHHKY. O-
HAKQO B KaXOOM JIK3EMNNAPE nNporpam-
Mb! MICE 3anoxena BO3MOXHOCTE ¢3-
MoyOuilcTea. TlporpamMma nocTORHHO
NPOBEPAET CBOKY NICPBYKY KOMAHly, KO-
TOpas npeacrasnser cobolt kKomangy
ONHCAHUSA JARHbBIX H JOMKAA COOEPKATh
B cede uneno 0. Ecnw taMm vake He 0, TO
nporpaMMa COBEpLIZET Nepexod Ha (He-
BEIRIONHAMYIO) KOMaHOY ONHCAHKA OaH-
HBIX W TAakMM 00pa’IoM TIpeanQuHTaeT
NOrubHYTh, 4€M CTaTh XepTBOH Kpo-
LUEYHOrQ HETIpHATENS.

Ho ecnu ooy meimuky norubanun non
HomMbaMH, a ApYTHE, TaK CKA34Th, KOH-
UZMH WHINL CAMOYOHRCTBOM, uTODBI
W30EKaTH NNICHA, TO K3K e UM YIANoCck
BCE-TAKH BEUKUTE? OOBACHERHE, KOBEY-
HC, JaKTIOMaeTCH B MX upeIBblvaifinoi
nACACBUTOCTH, Benrs B KOHLE KOHUOB
MHOMHE HOBBIE IKIEMIUIAPEL (IPHIEMIIH-
JMCE BE 1'ONTOBY NPOTHBHHKA. Ha caMomM
Oene HEIANONTO AD HCTEYCHHA BPEMEHH
NMOSAHKKA OOWH M3 IKIEMNNAPOB TIPO-
rpaMMel MICE npraemnaunca npsamo na
TEPPHTOPDHH OCHOBHOH POTrpaMMbi
CHANUG] u yauuroxun ee. Oguako K
ITOMY MOMEHTY CHANGI] co3nana no-
CTATOYHO MHOTO YEPTHKOB, uTO0R! Npo-
TAHYTL BpeMs 10 QHHANBHOMO 3BOHKA,
[toeAMHOK 33BEPLUMACH C HHYEHRHEIM 4C-
X0O0OM.

HCKyCCTBO CO3AaHNA NpOrpaMM ans
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HWI'pbl « O B MaMATH» HAXOZHTCH ellle 8
cBoefi HavankHOR cTamud, Kowneuno,
3gech OYOYT cOeNnaHb! CBOH OTKPBITHA H
OyaeT wabmoaatTecid NOCTENEHHBIA He-
yKITOHMbLIA mporpecc. Kaxkxomy-Kmbynnb
HI00pPeTATENEHOMY MporpaMMHCTY,
BO3IMOKHO, YEACTCA OTKPLITE A0CoNI0T-
HO HANIeKHOE CPEnCTBO NPOTHE YIPOIbI
YEDTHKOB, ApPYro cymeet HaliTH npo-
cToi ciiocob caMoOBOCCTAHOBNEHHA NOB-
PEXICHHOR NpOrpaMMBl.

Boeprie nporpaMmbl CAEOYIOMIHX Fl1O-
KoneHHt, HaBepHOR, DYyAYT OIMAHEE Te-
MCPELIHHX MPH3EPOB, HO 34TO UX «XKHBY-
HeCcTe» ByIeT HA HeCcKOILKO HQPAIKOB
BEeNTHYYHEL Beie. OHn OyayT cnocoBHbl
JAHKMATHLCA  PA3IBEOKOH, OCTABNRTH
MOMHBIA CIte1 M HAHOCHTH BHEIANHBIC
COKPYLIHTENLHEIC YAAPEE MO NPOTHBRH-
KY. JTH TEHACHUKH, BO3IMOQXKHO, IPOR-
BATCH YK€ Ha BTODOM MEXIOYHAPDOOHOM
TYpHipE No urpe «boli B naMATHY, KO-
TOpLIA HQIKEH COCTOATHCH OCEHbIO
ITOTO rofla B Myi3i€e BhIYHCAHTENBHOM
TEXHHKH. A TTOKA YHTATEAH HMEIOT HO3-
MOMHQCTE COMHAHO NROATOTOBHTLCH,
B/IOXKHB B NPOrpaMMbl BCKO CBOXY H3IO-
OpeTaTeNbHOCTh H KOBaPCTEO.

CBOHM YCMEXOM NPOLAOrooHHE TYD-
HHUD OBIN B IHAYHTENBHOR CTETIeHN ODSR-
3ad M. # b. KnapkconaMm, a Takxe
I'. benny, BOArIaRRNAKOILEMY MY 3¢t Bol-
yucnuTeNbH0 TexHurH, W Onueepy
CTpuMneny, kypatoepy Myied. B 3akmro-
YeHWE HYMXHO, HABEPHOES, CKa3aTb He-
CKOJIBKO CJIOB O CaMOM MYy3ee,

Mysell BeIUMCIMTENbHOW TEXHHKH B
BocToHe, nomanyll, €AHHCTBEHHbIHA B
MHpe My3efi, IKCOOIHLHA KOTOPOro Le-
AHEOM NOCBAUICHA KOMNLIOTEpaM. Pas-
MELEHHLIHA B NEPECTPOEHHOM (1M TEneps
POCKOWHOM)} 30anud OniBLIero cxnan-
CKOre foMelleHHA Ha HaldepexHod, OH
OCMOHCTPHPYET KOMNBIOTEPBI — OT 9y-
noBHIL, COOPAHHBIX HA  BaKYYMHBIX
FIEKTPOHHBIX NaMnax, 00 NepcoHafb-
HblX KOMABKOTEPOR, NMOJHOCTRED Npea-
HA3IHAYCHHBIX AnA Brp. CTens noMenne-
HHA YEPALIEHBl YIWBHTENBLIOH rpagH-
KOf: 30eck MPEACTABABHE NOMHay

KOMNLICTEPHAA cHcTeMa NORAD
SAGE ¥ MHOrHEe OPYTHE JKCTIOHATDBI KaK
Pa3BIeKaTeNnBLHOIO, Tak H obpaioea-
TENBHOTQ AaHA. YUHTaTenH, KOTophIe
6yayT B BoCcTORE H NOCETHT CTAPHHHDbLI
kopabne 8 6ocToHCKO® DyXTe, MOT'YT Ja-
TRAHYTE H B MY3€R BbIYHCAHTEABHOM
TEXHHKH, 3TQ DYKBANBHO B NBYX LUATAX
OT DYXTHI.

AEKABPLCKOM HOMEPE XypPHANA

3a NpowkIi roa B pybpHke «3anu-
MaTenbHLIH KOMMNBIOTED» OLINA noMe-
HIEHA CTAThA C QIIUCAHHEM NPOrpaMMBbl,
CTPOALLER KAPHKATYDPH H CO3INAHHOH
noa sauAuueM pabotrel C. bpexuasn,
coTpyausuel ¢upmMel Hewleti-Packard
Laboratories B ITano-Aneto (v, Kanu-
popnaus). B KayecTee BXOAHLIX T3HHBIX
B NpOrpaMMy BBOAKTCR UHPOBAA BEp-
CHA TopTpeTa, KapHkaTypHoe HioDpa-
WMEHHE KOTOPOro HOJINHA MOCTPOHTE
nporpaMmMa. Beepewwniit  unpoBONH
NopTpeT nporpamMMa CpaBHMBAET (O
CPENHECTATHCTHUECKHM JTHIIOM, TaKXe
XPaHALHMCR 8§ TIAMATH KOMNBIOTEPA B
uudpoBoft dopme, 3atem nporpamMma
YBENMHYHBACT KAWHAYIO YEPTY NpPEACTAB-
AEHHOTO €f mopTpeTa ¢ KoxDPHIHEH-
TOM, NPONOPLHORANLHBIM TOMY pac-
CTOAHHN), HA KOTOPOE OTCTOAT OADYT OT
apyra COOTBETCTBYKILUME TOMKH JBYX
nopTpetos. Ecnn, nanpuMep, yxo oka-
KETCA HECKO/ILKO HOALLIMM, YEM ¥ Cpel-
HECTATHCTHYECKOTO THLA, TO NPOrpaM-
Ma CHenaeT ero ewe SONbLIHM, NOMHO-
KHUB PACCTOAHHA M2XKAY COOTBETCTBYIO-
IHMHK TOYKAMHE HA MHOWHTEAL HCKAMKE-
HuA K,

UnraTenet, kKoTODBIE X0TEAH OrI Ca-
MH peanusoBaThk nporpamMmy FACE-
BENDER, B0IMOXHO, HECKONBKO OTNY-
rHBAET NEPCNEKTHRA NEPeBona B UHpPpO-
BYHO QOpMY CBOEro cobcTBeHHOrO nKla
¢ potorpadun. 1. Makanyio u3 Vaiir-
Mnpetiuia (wt. Heo-Hlopk) B kauectse
HCXOAHOTO NOPTPETA ANA KADHKATYDHI
HCNIOMK3IYET CPELHECTATHCTHYRCKOE M-
ue. «I'nasuoe, — muuetr Maxkanyso, —
noaeHpaTe OHanaioH BapHAUKRI TakHM
obpaioMm, uToOBl OH COOTRETCTROBAN
paiMepy NaHHO# 4epThl MHua. Tak, Ha-
NPHMEP, BENHYHHEA ¥Xa MOXKET BapPbHpPO-
BaTh 8 0ONee UWIMPOKHX Npeacnax, yem
AMOYKA HAa noabopoaxe. dna kaxroil
HEPTH JTHLB] Mbl IPOCTO CTPOWM «OHTH-
ChIBAKDMUHA» €& NpAMOYIONLHWK, Bbi-
YHCTHE MAKCHMANEHO BO3IMOXKHLIE M
MHHHMAaNLEHO BOIMOMHbIE KOOPIHHAT
X H ¥ AR 3Tof uepToi». B 3THX 3adHKCH-
POBaHHBbIX AHANA3I0HAX DAKTOp HCKAMKe-
HUA BEIDHpaeTcH ¢ MCNOALIOBAHHEM
DATYHKA CNyYalHbIX YHCen B XOO€ Bbl-
NOMTHEHHA nporpamMmMel. Takum obpa-
IOM, NOMLIVACE BEPCHER NpOorpamMmbl
FACEBENDER, coanansoidt Makanyso,
MOXHO Oe3 Tpyaa NOoAYYWTE UeAY ra-
nepero nopTpeToB. ONHA M3 NOCTPOSH-
HbIX 3TOl nporpamMmofl KapuKaTyp Ha-

NnOMUKHAET noprTpet Jleonapao na Buu-
ui. OHa noKazaHa crnesd.

YHutatene w3 [Macaauna (mr. Kanu-
$OopHKA), HIBECTHBIR HaAM TONLKO 1O
cBoMM HHHUManmam . M. H., coenan
NPeLTOXKEHHE, TTO3BONNIOLLEE K30eHKATL
«DeIUKOCTH» — YXACHOTO COCTORHHS
NPOr paMmMby, KOrna KOMpPOULHCHT HeKa-
HMEHHUR CTAHOBHTCH CAHUIKOM DONBLLIHM.
Bce 4epTHI NHUA NPpeBPALNAOTCA TIPH
¥TOM B Kakoe-To Heboobpaiumoe H He-
VIHABACMOE TITHYLE THEIIO M3 MHOTO-
YroneHHKQE. Flpeacraepum cebe, uTo K-
HO, APeSHATHAYCHHOE INA KAPHKATYDHI,
HAMOXEHO HA CPEABECTATHCTHYECKOE
AMUC W 4TO COOTBETCTBEHHBIE TOYKH
ODOHX NOPTPETOE CBRIAHBI MEXY CO-
boft npyxuHKaMK. Tenepb, KOrna HCKa-
FKAl0LWaa NpoLeaypa NkITAETCR NepeMe-
CTHTE NPERCTABUTCNbLHLIC TOYKH BBE-
OEHHOI O NHUa, OHA BCTPEYaET CO CTOPO-
Hbl NPYXHHOK ONPEaE/ICHAOE CONPOTHE-
neune. Ha oTHocHTenbHO nHebonbluue
MCKAKEHMA OHO OKa3jblBacT npelcbpe-
XHMO Manoe BO1AelicTBHE, HO NPH YEE-
AHYCHHH Pa3MEPOB HCKAXKCEHHA CONpo-
THETEHHE NPYHHHOK PACTET H B KOHCY-
HOM HTOM He NO3IBONAET HI0DpaANKEHHIO
CTATH «DEITHKHM»,



