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B HacTOH~eA pa6oTe npe,qnp~HHTa non~TKa coa,qaH~H ,qocTaT04HO 
npocToro npo6neMHo-op~eHT~poeaHHoro H3b1Ka nporpaMM~poeaH~H 
AilH cnelj~an~cToe, ~cnonb3YIO~~x M~Kponpoljeccopbl e cocTaee o,qHo
KpeA TH~X c~cTeM KAMAK. CTaB~IlOCb ljeilbiO: o6ecne4~Tb ,q~anoroe~A 
pe>K~M pa60Tbl, C04eTaiO~~ACH C B03MOlKHO 60ilbUJ~M 6biCTpo,qeACTB~eMj 

,qo6~TbCH MailOCT~ 06beMa naMHT~, He06XOA~MOA AilH HCnOilb30BaH~H 

H3b1Kaj AOCT~4b y,qo6CTB OTila,qK~ nporpaMM, 6IlV.3K~X K o6ecne4~
eaeMbiM C~CTeMaM~ C A~CKOBOA naMHT biO. >l3biK 6a3~pyeTCH Ha C~CTe
Me KOMaH,q 8-paapH,qHbiX M~Kponpoljeccopoe Intel-8080 1 11 ~ Ha KOMaH
,qax KAMAK c~cTeMbl MIS'KA / 2,3 / . 

B OCHOBY nOCTpOeH~H H3bl Ka nOilO>KeHbl Cile,qyiO~~e np~Hlj~nbl: 

1. fl3~K nocTpoeH no cxeMe ~HTepnpeTaTopa 1 41~.e. Ka>K,qoMy 
onepaTopy nporpaMMbi-~CT04H~Ka /,qanee TeKCT I cooTeeT -
CTByeT onpe,qeneHHaH no,qnporpaMMa, xpaH~MaH B 3Y M~Kpo-3BM . AaH
HaH CTPYKTypa /xpaHeH~e ecex no,qnporpaMM e naMHT~/ o6ecne4~ea
eT, KaK ~aeecTHO, ,q~anoroe~A pe>K~M pa6oT~. 

2. B npoljecce aan~c~ TeKcTa reHep~pyeTCH o6beKTHaH nporpaM
Ma I ,qanee - nporpaMMa/, co,qep>Ka~aH Ha6op Maw~HHbiX KOMaH,q 
CALL .. . *, a TaK>Ke npeo6paaoeaHHble e Bbl6paHHbiA <t>opMaT /eM. H~ -
>Ke/ 4~Cila, ~MeiO~HeCH B TeKCTe. XOTH no,q06HaH TpaHCilHlj~H ~ He 
HBilHeTCH 06H3aTeilbHOA B H3~Ke-~HTepnpeTaTope, 3TO 3Ha4~TeilbHO 
y6biCTpHeT ~CnOilHeH~e nporpaMM~, nOCKOI.IbKy ~CKill04aiOTCH nOTep~ 

epeMeH~ Ha ono3HaeaH~e c~MBOilOB TeKcTa ~ npeo6paaoeaH~e 4~cen 

~3 ,qeCHT~4HOrO B Bbi6paHH~A <!>OPMaT /oco6eHHO 3aMeTHble np~ lj~K
Il~4eCK~X onepal1~Hx/. reHep~poeaHHe o6beKTHoA nporpaM~ noaeo
nHeT o6ecne4~Tb 6biCTpo,qeACTB~e Ha ypOBHe H3biKOB-TpaHCilHTOpOB, 
B TO >Ke epeMH OHa 3aH~MaeT ,qOCTaT04HO Ma!l~A o6beM, T.K . Ka>K
,qaH no,qnporpaMMa CO,qeplK~TCH B naMHT~ TOilbKO B O,qHOM MeCTe, 
a nOBTOPHIOTCH Il~W b KOMaH,qbl ~X Bbi30Ba. 

3. Anrop~TM Bbi4~.CileH~A aan~CbiBaeTCH e o6paTHOA 6eccKo6o4-
HOA aan~c~ (Polish Mode) **, T. e. cHa4ana eeo,qHTCH onepaH,qbl, 

* Bbl3biBaiO~Hx no,qnpo rpaMMbl, nocne,qoeaTeil bHO~T b KOTOPbiX onpe
,qenHeTCH TeKCTOM, 

* * ~cno!lb3yeMoA e KailbKYilHTopax <!>~PMbl Hewlett Packard 151 

~ e H3~Ke <!>OPT 141 • 



a 3aTeM yKa3~BaeTCfl ,qe~CTB~e, np0~3BOA~MOe Ha,q H~M~. np~ CO
xpaHeH~~ M~H~ManbHOro 4~cna ,qe~cTB~~. xapaKTepHoro ,qnfl anre6-
pa~4ecK~x e~pameH~~ c np~ee,qeHH~M~ no,qo6H~M~ 4neHaM~, TaKafl 
¢opMa 3an~c~ oceo6om,qaeT OT Heo6xo,q~MOCT~ neKC~4ecKoro aHa
n~3a e~pameH~~ /Kon~4eCTBa ~ cTapw~HCTBa cKo6oK/, nocKonbKY 
anrop~TM B~4~cneH~~ 3an~c~eaeTCfl e e~ ,qe n~He~Ho~ nocne,qoea
TenbHOCT~ ,qe~CTB~~. 3TO C~nbHO ynpo~aeT ~3WK. Anfl xpaHeH~fl 

npoMemyT04H~x pe3ynbTaTOB np~ TaKOM cnoco6e B~4~cneH~~. KaK 
~3BeCTHO, Heo6xo,q~Ma CTeKOBafl naMflTb (LIFO) *. 

4. Cne,qyiOllle~ Mepo~, np~HflTO~ Anfl ynpo~eH~fl fl3b1Ka, fl BnfleT
Cfl OTKa3 OT 6yKBeHH~X C~MBOnbHbiX Ha~MeHOBaH~~ no,qnporpaMM 
~ MaCC~BOB ,qaHH~X /~, COOTBeTCTBeHHO, nporpaMMHOrO annapaTa 
~x ono3HaeaH~fl ~ pacnpe,qeneH~fl naMflT~/. MeTKaM~ no,qnporpaMM 
flBnfl~TCfl ~~$pOB~e o603Ha4eH~fl, ~X B~30B npOH3BOAHTCfl nyTeM 
KOCBeHHO~ a,qpeca~~H. nocKOnbKy fl3biK npe,qHa3Ha4eH Anfl cpaBH~
TenbHO npOCTbiX HH¢QpMa~~OHHO-H3MepHTenbHbiX C~CTeM, B KOTOp~X 
He B03HHKaeT 6onbwHx npo6neM c pacnpe,qeneHHeM naMflTH, MecTo
nonomeH~e MaCCHBOB ,qaHH~X onpe,qenfleTCfl nporpaMMHCTOM, 

5. Anfl COKpa~eH~fl 06beMa H ,qnHHbl TeKCTa Kam,qbl~ onepaTOp 
3anHCbiBaeTCfl OAHHM 3HaKOM /6yKBO~/, nocne,qOBaTeJlbHO MOmHO 
3anHC~BaTb HeorpaHH4eHHOe KOnH4eCTBO onepaTOPOB. CHMBOn~ 

OKOH4aHHfl CTpOKH (Ret) H nepeao,qa CTPOKH (L.F. ) He flBnfl~TCfl 
3Ha4a~HMH H He BOCnp~HHMa~TCfl nporpaMMO~. 

6. R3b1K opraHH3oeaH T?KHM o6pa3oM, 4TO no3eOnfleT HCKn~4HTb 
nep¢oneHT~ np~ HanH caH~H nporpaMM ~ HX pe,qaKTHpoeaHH~. nep¢o
neHTa Heo6xo,qHMa nHwb ,qnfl Ha4anbHoro seo,qa TeKcTa nocne BKn~-
4eHHfl MHKpo-3BM, ~ e~so,qa ero Anfl xpaHeHHfl nepe,q ee B~Kn~4e
HHeM. 3TO ,qOCT~raeTCfl ~CnOnb30BaH~eM MOHHTOpa H pe,qaKTOpa CHC
TeM~ MCS-80 16 1 , 3anHcaHH~x TaK me, KaK H caM HHTepnpeTaTop, 
B n3Y MHKpo-36M. 06beM HHTepnpeTaTopa COCTaBnfleT ecero 3K 6a~T, 
a MOH~Topa H pe,qaKTOpa - COOTBeTCTBeHHO 2K H 3K 6a~T; ,qnfl pa-
60T~ ~M Heo6xo,qHMO TaKme OT 500 ,qo 8K 6a~T /npH pe,qaKTHpoaa
HHH/ 03Y. 

nPEaCTABnEHHE 4HCEn 

$opMaT 4~cen a R3~Ke REST MOmeT 6~Tb pa3nH4H~M np~ eeo,qe, 
Bbleo,qe ~ a npo~ecce npo~3BOACTBa Bbi4HcneHH~. B nocne,qHeM 
cny4ae , T.e. Henocpe,qCTBeHHO B MHKpo-36M no,q 4HCnO OTBOAflTCfl 
TPH 6a~Ta 03Y. 

np~ npoH3Bo,qcTee apH$MeTH4ecK~x onepa~H~ 4~cno npe,qcTaenfl
eTcfl B ABOH4HO~ 3KCnOHeH~HanbHO~ ¢opMe /c nnaea~e~ 3anflTO~/: 

* 0Tc~,qa npoH3ee,qeHo Ha3eaH~e REST: REverse mode-STack. 
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,qea MnaAWHX 6a~Ta OTBe,qeHbl no,q MaHTHCCY /cTapWHH, 16-.:1 6HT 
KOTopo~ ecer,qa co,qepmHT 1/, a CTapwH.:i 6a~T- no,q noKa3aTenb 
CTeneHH, 3HaK 4HCna /8-~ 6HT/ H 3HaK 3KCnOHeHT~ /7-~ 6HT -
CM. pHc. 1a/. Anfl KAM8K-onepa~HH H a,qpecoe onepa~HH "3anHCb 11 , 

"4TeHHe"/c naMflTb~/ 4Hcno npe,qcTaBnfleTCfl B BH,qe ~enoro /6 Mna,q
WHX pa3pfl,qOB TpeTbero 6a~Ta nepeBOAflTCfl CABHraMH Bnpaeo MaH
THCC~ B HynH - pHC. 16/. 3Ha4a~afl 4aCTb 4Hcna B~6paHa 16-pa3-
PflAHOH ,qnfl Toro, 4T06~ o6ecne4HTb a,qpeca~H~ K nonHOMy B03MOm
HOMy non~ naMflTH M~Kpo-3BM, a TaKme Bbl,qepmaTb HaH6onee ynoTpe-
6HMY~ ,qnHHY cnoea ,qaHH~x KAMAK. 
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PHc. 1. $opMaT ,qeOH4H~x HOPMHpoeaHH~X 4Hcen /a/, ~en~x 4H
cen - /6/, CTPYKTypa Mna,qwero 6a~Ta OIS- /a/. 

Beo,q 4Hcna npoH3BOA~TCfl e ,qecflTH4HOH 3KcnoHeH~HanbHO~ ¢op
Me. 3KcnOHeHTa /,qo ABYX ~H$p/ OT,qenReTCfl OT MaHT~CCbl /,qo nflTH 
~H$p/ 3HaKOM ,, ~", 0603Ha4a~HM nonomHTenbHY~ CTeneHb ,qeCflTH, 

_ nH60 3HaKOM''/", o603Ha4a~~HM OTPH~aTenbHY~ CTeneHb ,qeCflTH. 
HanpHMep: 314/2 = 3, 14, HO 314\2 = 31400. 
0TP~~aTenbHble 4Hcna o603Ha4a~TCfl c~MeonoM " _" /Ko,q ASCII 5FH I 
AnR pa3nH4eHHfl B o6paTHO~ 3anHCH CO 3HaKOM 11

-
11

, 0603Ha4a~~~M . 
e~4HTaHHe. Beo,qHTbCfl MOryT TaKme ~en~e ,qecflTH4H~e 4Hcna, He 
npeB~WaiOlllHe 65535 /2 16 -1/, OHH aBTOMaT~4eCKH nepeBOAflTCR B 
ABOH4HY~ 3KCnOHeH~HanbHy~ ¢opMy, npH3HaKOM OKOH4aHHfl 4HCna flB-
nfleTCfl CHMeon nponycKa (Space)*, HnH n~o.:i onepaTop. 

* 3anHC~BaeTCfl TOnbKO B TeKCT, B nporpaMMe OTCyTCTayeT. 
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npH B~BOAe 4HCna BcerAa npeACTaBnR~TCR B AeCRTH4HO~ 3KCno
HeH1..1HanbHO~ $OpMe. Pa604H~ AHana30H 4HCen B R3b1Ke COCTaBnReT 

-23 23 OT +5 ·1 0 AO +5 ·1 0 • 0THOCHTenbHaR OWH6Ka npH BblnOnHeHHH OA-
- - -5 

HO~ onepai..IHH - 2 ·1 0 I KPOMe onepai..IHH B03 BeAeHHR B cTeneH b/, 
npH BBOAe-s~BOAe 4Hcen npeo6pa3oBaHHe <!>OpMaTOB 3KcnoHeHT AaeT 

-4 norpewHOCTb AO 5· 10 . 

HHTEPnPETHPYEMA~ CTPYKTYPA 

B npo1..1ecce pa6oT~ R3~K 3aHMMaeT c 256**/100H - B wecTHaA
LiaTMPM4HO~ 3anHCM/ no 400 /190H/ R4e~KM 03Y MHKpo-3BM, MHTep
npeTMPYR C MX nOMO~b~ B~4MCnMTenbHy~ ~TPYKTypy, noKa3aHHy~ Ha 
pMc. 2. UeHTpanbHO~ ee 4acTb~ RBnReTCR T.H. 6a30B~~ perMcTp -
BR /3 6aHTa, Ha4MHaR c 300 - 12CH/. B 3TOT perMcTp BBOARTCR 
/B~BOARTCR/ 4MCna M3 nporpaMMbl, M3 naMRTM, nM60 M3 BHeWHMX 
ycTpo~cTB. HMeeTcR TaKme CTeKoBaR naMRTb H3 30 4Mcen - DS 
(Data Stack) . npM BBOAe 4Mcna B BR 4MCnO' paHee B HeM co-
AepmasweecR, asTOMaTM4eCKM nepeBOAMTCR B DS; npM B~BOAe npoH3-
BOAHTCR o6paTHOe nepeMe~eHMe. EcnH B nporpaMMe COAepmMTCR 
onepaTop npeo6pa3oBaHMR 4Mcna /HaxomAeHMR norapH<!>Ma, CHHyca 
M T.n./, TO onepai..IMR npOM3BOAHTCR BCerAa HaA 4MCnaMM B BR. 
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PHc. 2. CTPYKTypa, . MHTepnpeTMpyeMaR c noMo~b~ R3~Ka REST. 

** B R4e~Kax AO 255 (FFH) pacnonaraeTcR cTeK MMKponpol..lecco
pa 16 1 . 

EcnH npoH3BOAHTCR Ae~cTBHe c ABYMR 4HcnaMH /AeneHHe, yMHOme
HHe H T. n. I, TO -nepsoe scerAa 6epeTCR H3 DS, a BTopoe H3 BR, 
pe3ynbTaT 3aHOCHTCR B BR, a yKa3aTenb cTeKa yMeHbwaeTcR Ha 
OAHO 4HCnO. npH onepai..IHRX, HMe~~HX HeKOTOpOe KOnH4eCTBO 4HC
neHH~X napaMeTpos /B~30B noAnporpaMM, KAMAK-onepai..IHH H T.n./, 
3TH napaMeTp~ npeABapHTenbHO AOnmH~ 6~Tb B onpeAeneHHOM no
PRAKe 3aHeCeHbl B BR, OTKYAa OHH /3a HCKn~4eHHeM nocneAHero 
nepeA onepaTOPOM/ nepeMe~a~TCR B DS /s npo1..1ecce BBOAa 4H
cen/ H 6YAYT B~4epKHYT~ B npOI..Iecce B~nonHeHHR onepai..IHH. 

AnR xpaHeHHR AO 100 LIH<I>POBbiX MeTOK /HaHMeHoBaHH~/ noAnpo
rpaMM B~AeneHa cnei..IHanbHaR 30Ha c 400 no 599 R4e~KH - no ABa 
6a~Ta Ha aApec. B KopOTKHX nporpaMMax 4aCT b 3TO~ 30Hbl MomeT 
6~Tb Hcnonb30BaHa AnR 3anHcH AaHH~X. 

HMeeTCR TaKme HeCKOnbKO BCnOMOraTenbH~X perHCTpOB /B R4e~
KaX 256-7-300/: 

a/ X, MAX, STEP , CLP - AnR opraHH3ai..IHH I..IHKnos; 
6/ OIS (Output -Input Status) - AnR opraHH3ai..IHH BBOAa- Bbi-

BOAa TeKCTOB H pe3ynbTaTOB Ha pa3nM4H~e BHeWHMe YCTpO~CTBaj 
s/ BATP, BAPP - AnR xpaHeHMR Ha4anbHbiX aApecos TeKcTa 

M nporpaMMbl; 
r/ CAT, CAP- AnR xpaHeHMR TeKy~MX aApecos TeKcTa M npo

rpaMM~ . npM 3anHCM M TpaHCnRI..IMHj 
AI STl-7- ST5 - AnR xpaHeHMR npoMemyT04HbiX pe3ynbTaToB npM 

BblnOnHeHMM HeKOTOpbiX Onepai..IM~. 

BBOA TEKCTA, TPAHCJl~UH~ nPOrPAMMbl 

BBOA /4TeHMe/ TeKcTa B03MOmeH c pa3nM4HbiX BHeWHMX ycTpo~cTB, 
a TaKme HenocpeACTBeHHO M3 naMRTH MMKpo-3BM /eM. PMC. 3/ . 
B nepBOM cny4ae cnei..IManbHO B~AeneH pemMM CIN-sBOAa TeKcTa 
C KnaBMaTypbl KOHCOnbHOrO ycTpO~CTBa /TeneTa~n, AMCnne~/. CTap
TOBbl~ aApec ero 2990H, COCTORHMe OIS=llH. 3TOT pemMM MCnOnb-
3yeTCR B npo1..1ecce AManora. PemHM 11 4TeHMR 11 M TpaHcnRI..IMH TeKcTa 
HenocpeACTBeHHO M3 naMRTM - MIN I cTapTOBbl~ aApec 2993H, 
OIS = 14H I Heo6XOAMM nocne peAaKTMPOBaHMR TeKcTa HnM npH 
noBTOPHOM 3anycKe nporpaM~. B 3TMX pemMMax TeKCT M nporpaMMa 
3aHMMa~T yKa3aHHOe AnR HMX nonomeHHe /oT AOOH M 460H - cooT
BeTCTBeHHO, CM. pHC. 3/. 

HMeeTCR TaKme 11 CB060AHbl~ BXOA11 /cTapTOB~H aApec 2996H/ . 
B 3TOM pemMMe nporpaMMMCT caM npeABapMTenbHO 3aAaeT MecTa pac
nonomeHMR TeKCTa M nporpaMMbl M pemMM BBOAa-BbiBOAa. EcnM 11 111 

COAepmMTCR /PMC. 1s/: 

a/ so 2 6MTe OIS , TO BBOA npoM3BOAMTCR c nep<t>oneHTbl; 
6/ B 5 6MTe OIS, TO BbiBOA npOM3BOAMTCR Ha KOHCOnbj 



• 

a/ a 6 6HTe OIS, TO B~BOA npOH3BOAHTCfl Ha nep¢oneHTY; 
r/ a 7 6HTe OIS, TO npOH3BOAHTCfl B~BOA TeKCTa Ha KOHconb 

HnH nep¢opaTop npH 11 4TeHHH 11 ero H3 naMflTH I OIS coOTBeTcT
eeHHO S4H, nH6o 64H/. 

nocne HHH~Ha~HH B CTeK npo~eccopa /pHC. 3/ 3aHOCHTCfl aApec 
B03BpaTa HHTepnpeTaTOpa B HCXOAHOe nonomeHHe, KYAa OH eep
HeTCfl nocne HCnOnHeHHfl BBOAHMO~ nporpaMM~. CHrHanOM rOTOBHO
CTH HHTepnpeTaTOpa K BBOAY HOBOrO TeKCTa flBnfleTCfl BbiBOA 3Ha
Ka , ! , Ha KOHCOnb. 

AApec 29B5H flBnfleTCfl T04KO~ B~30Ba HHTepnpeTaTopa KaK He
KO~ noAnporpaMM~, KOTOP~~ MOmHO npOH3BOAHTb H3 n~6o~ BHeWHe~ 
nporpaMM~. 

88oo reKcTa 
C KOHCOAU 

'N . 

,, 
~ 

ci!>oooaH.,u 
Bxoo 

2996H 

PHc. 3. AnropHTM Ae~cTBHfl ynpaenR~~e~ nporpaMM~ fl3~Ka REST. 
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nporpaMMa BBOAa 4HCen H onepaTOpOB ~HKnH4eCKafl /CM.pHC. 3/. 
B npo~ecce BBOAa npoH3BOAHTCfl 3anHCb 4Hcen H onepaTopoe a 
TeKCT / 11 HeneranbHble 11 CHMBOn~ OT6paC~BaiOTCfl CO 3HaKOM 11 711/. 

0AHOepeMeHHO npOH3 BOAHTCfl 3anHc b KOMaHAbl CALL ... (CD ... ) - e~-
30ea COOTBeTCTBy~e~ nOAnporpaM~ B nporpaMMy. KoMaHAa 8~30-
ea 3aHHMaeT 3 6a~Ta; ecnH B TeKCT 6~n0 BBeAeHO 4HCnO, TO 
K KOMaHAe CD-75-24/H/ A06aenfl~TCfl e~e TpH 6a~Ta, COAepma~He 
3TO 4Hcno a HOPMHpoeaHHOM BHAe. B nporpaMMY TaKme 3aHOCflTCfl 
KOA~ CHMeonoe ASCII, KOTOPble Heo6XOAHMO BbiBecTH Ha BHeWHee 
ycTpo~cTeo a npo~ecce ee HcnonHeHHfl. 

npH3HaKOM OKOH4aHHfl TeKCTa H KOMaHAO~ nepeXOAa K HCnOnHe
HH~ nporpaMM~ flBnfleTCfl 3HaK 11= 11

• npH nOflBneHHH 3TOrO 3HaKa 
OIS -6a~T ycTaHaenHeaeTcfl /pHc. 1e/ a nonomeHHe BBOAa-e~-
BOAa C KOHCOnH, B nporpaMMy 3anHC~BaeTCfl KOMaHAa B03BpaTa 
/C9/ B HCXOAHY~ T04KY H Aanee 16 HyneB~X 6a~TOB /Anfl BH3yanb
HOrO BbiAeneHHfl nporpaMM~/. B Ha4ano H KOHe~ TeKCTa BBOAflTCfl 
KOAbl FF(H) , Heo6XOAHM~e Anfl pacno3HaeaHHfl TeKcTa peAaKTopoM 
/eM. HHme/. 

OnEPATOPbl 

nepeMe~eHHe AaHH~X. 4Hcna, COAepma~HeCfl B nporpaMMe, B npo
~ecce ee HcnonHeHHfl BBOAflTCfl a BR /4Hcno, 6~ewee TaM paHee, 
nepeBOAHTCfl a DS * I. 

t-246BH**. AaHH~~ onepaTop A06aenfleT a cTeK AaHH~x 4Hcno, 
paeHoe COAepmHMOMY a BR. TaKoe KOnHpoeaHHe Heo6xOAHMo, Ha
npHMep, nepeA 3aCblnKO~ 4Hcna B naMflT b HnH nepeA B~BOAOM Ha 
BHeWHee yCTpO~CTBO,ecnH Mbl XOTHM,4T06~" 0HO OCTanOCb _B BR. 

W-2489H. B~BOAHT 4Hcno H3 DS · e TpH 6a~Ta naMflTH, aApec 
MnaAwero H3 KOTOp~x coAepmHTCfl e BR. HanpHMep: 314/2 1899W 
ecTb KOMaHAa 3aHecTH 4Hcno 3,14 no 1000 aApecy. 06a 4Hcna 
IAaHHOe H aApec/ B~4epKHBaiOTCfl nocne' HcnonHeHHR KOMaHA~. a e 
BR BBOAHTCfl cneAy~ee 4Hcno H3 DS, T.e. CTeK AaHH~X B HTOre 
yMeHbWaeTC~ Ha ABa 4HCna. 

R-249EH. 4TeHHe e BR 4Hcna H3 naMRTH no aApecy, COAepmae
weMycfl B t3R AO 3TO~ onepa~HH. HanpHMep: 1898R - 6yAeT KOMaH
AO~ B03epa~eHHfl 4Hcna 3,14 e BR /e naMflTH OHO coxpaHHTCfl/. 
CTeK AaHH~x npH 3TO~ onepa~HH He H3MeHReTcfl. 

*3AeCb H Aanee HMeeTCfl B BHAY eepWHHa CTeKa AaHH~X. 
** AApec AaHHO~ noAnporpaMMbl. 
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0-24B8H. Bb!BOA 411CI!a HS BR Ha BHewHee ycTpo.:kTBO /onpe-
Aei!ReMoe KOAOM s OIS I. nocne Bb!BOAa s BR nepeBOAHTCR 411CIIO 
11s DS. 

l-24A5H. BBOA 411CI!a s BR 11s BHewHero ycTpoi1cTsa /onpeAe-
IIReMoro KOAOM s OIS I. 4Hcno, COAep>KasweecR s BR. paHee, nepe
BOAHTCR B DS. 

X-28A3H. B BR saHOCHTCR 4Hcno, pasHoe COAeP>KHMOMY perl1cT-
pa X I COAeP>KI1MOe X OCTaeTCR Hei1SMeHHbiM/. npeAb1AYU1ee 411CIIO 11S 
BR nepeBOAHTCR s DS. 

AP~$MET~4ECK~E OnEPAU~~ 

+-2552H. 4Hcno s DS cKnaAb!BaeTCR anre6paH4eCKI1 c 411CIIOM 
s BR. HanpHMep, s nporpaMMe: _314/ 2 271/ 2 + 0 = _IH298/ 04 

- -2578H. 

-2585H. 

-25A9H. 

Bb1411TaHHe HS 411CI!a s DS 411cna s BR. 

YMHO>KeHHe 411CI!a s DS Ha 411CIIO s BR. 

AeneHI1e 411Cna s DS Ha 411CIIO s BR. 

& -25D2H. no611THOe IIOrl14eCKOe YMHO>KeHHe MaHTI1CCbl 411CI!a 
s DS Ha MaHTHccy 411CI!a s BR. 

Bo scex nepe411CI!eHHbiX Bblwe onepai.IHRX pesynbTaT saHOCHTCR 
B BR, a DS yMeHbwaeTCR Ha OAHO 411CIIO. npl1 onepal..ll-111 & 3KCnOHeH
Ta 4Hcna s DS nepeHOCI1TCR s BR. 

E- 263IH. Haxo>KAeHHe 3KcnoHeHTbl - eBR , pesyiibTaT saHoCHT-
CR s BR, DS = const. 

L- 26BDH. Haxo>KAeHI1e HaTypai!bHoro norapH$Ma BR, pesynbTaT 

s BR, DS = const. 
BR * -2761H. Onepa1.111R sosseAeHHR s CTeneHb - DS , pesyi!bTaT 

s BR; DS yMeHbwaeTCR Ha OAHO 4Hcno. 3Ta onepa1.111R npoHSBOAHTCR 
C nOMOlJ1b~ ABYX npeAb1AYlJ111X, no3TOMy np11 BOSBeAeHI111 8 l.le!ly~ CTe
neHb AIIR n08biWeHHR T04HOCTI1 ny4we nonbSo8aTbCR onepa1.111ei1 yMHo
>KeHHR. 

N -28B7H. nepeBOA HOPMI1P08aHHOro 411CI!a 8 BR 8 npeACTas-
neHHe s BHAe l.lenoro /p11c. 1a,6/. 

nor~4ECK~E OnEPAU~~ 

4~ +588A. U11$posaR MeTKa /cHM80II114eCK11i1 aApec/ noAnporpaM- • 
Mbl, 11!111 T04KI1 s nporpaMMe. AApec s nporpaMMe cneAY~111ero sa 
CI1M80IIOM A onepaTopa, 11!111 411CI!a 8 TeKcTe saHOCI1TCR s npo1.1ecce 
TpaHCIIRI..II-111 8 peri1CTp SOHbl MeTOK /CM. p11c . 2/, OnpeAei!ReMbli1 . 
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411CIIOM s TeKCTe nepeA A. H11 caM onepaTop A, HH onpeAeiiR~111ee 
peri1CTP 411CIIO He SaHOCRTCR B nporpaMMy, a TOI!bKO 8 TeKCT. 

@ -27E6H. nepexoA I npbi>KOK/ no OAHOMY 11s Tpex aApecos, onpe
AenReMOMY SHaKOM 411CI!a, KOTOpoe 6biiiO B BR AO 880Aa napaMeT
pOB /aApecos/ AaHHOi1 onepa1.11111. AApeca B80ARTCR 8 BI1Ae 411Ceii 
nepeA CI1MBOIIOM @. no3TOMY HenocpeACTBeHHO nepeA BblnOI!HeHHeM 
AaHHoi1 onepa1.11111 411CIIO, 6brswee 8 BR, nepeMel!1aeTcR Ha TpeTbe 
MeCTO OT sepwHHbl CTeKa AaHHbiX /nocne BBOAa aApecos/. B npol.lec
ce BblnonHeHHR onHcblsaeMoi1 onepa1.11111 aApeca BbiBOARTCR 11S BR 
11 DS, s pesyi!bTaTe 4ero npeAwecT808aswee 11M 411CIIO BHOBb oKaSbl-
8aeTcR s BR. 

nepexoA no nepsoMy aApecy npoHCXOAHT, ecn11 coAep>KHMoe BR 
MeHbWe HYIIR, no BTOpOMy - eCII11 OHO pa8HO HYII~, no TpeTbeMy -
eCII11 OHO 60I!bWe HYIIR. 

B RSbiKe npi1MeHeHO TPI1 Tl1 na aApeca1.11111: OTHOCI1Teii bHaR, KOc
BeHHaR 11 npRMaR - B Sa811CI1MOCTI1 OT 8eJII1411Hbl aApeca. ECI111 aApec 
MeHbWe 300, TO OH BOCnpi1H11MaeTCR KaK yKaSaTei!b CMelJ1eHI1R /B 6ai1-
Tax/ OT aApeca s nporpaMMe onepaTopa 11!111 4Hcna, cneAY~l!1ero 
s TeKcTe sa @ /oTHOCHTen bHaR aApeca1.111R/. Hanpi1Mep, ecn11 BR < 0, 
TO KOMaHAa: (j 41cJ0 650 @ peaJIHSyeT nepeXOA K T04Ke, CI!eAY~l!1ei1 
cpasy sa @ /Hynesoe cMelJ1eHI1e/. Ecn11 8e!II1411Ha aApeca HaXOAHTCR 
B npeAei!aX OT 300 AO 600, TO aApeCai.II1R 6yAeT KOCBeHHOi1 - 4epes 
COAep>K11MOe COOT8eTCTBY~l!1ero 3TOMY a~pecy perHCTpa MeTOK. Ha
npHMep, np11 BR = 0 KOMaHAa: 0 41cJ0 650@ pean11syeT nepeXOA Ha 
1.111$POBY~ MeTKy 4~A. ~. HaKOHel.l, eCII11 BeJII1411Ha aApeca 6onee 
600, aApeca1.111R 6yAeT npRMaR. Hanpi1Mep, np11 BR >O, KOMaHAa: 
lcJ 41cJicJ 65(j@ peaJIHSyeT nepeXOA B T04KY C a6COII~THbiM aApeCOM 
650. 

6esyCJIOBHbli1 nepeXOA OCylJ1eCTBI!ReTCR, eCIII1 BCe TPI1 411CIIOBbiX 
napaMeTpa @ OA11HaK08bl. Hanp11Mep: 49'.2 tt@ ecT b nepeXOA K CI1M-
BOIII14eCKOMY aApecy 402A. 

$ -27ECH. Bb1SOB nOAnporpaMMbl no OAHOMY 11S Tpex aApecos, 
s sa811CI1MOCTI1 OT SHaKa 411CI!a, 6blswero 8 BR AO nepexoAa K AaH-
HOi1 onepa1.11111. np11H1.111n aApeca1.11111 11AeHTI14eH @. 

; - 27FIH. Bos8paT 11s noAnporpaMMbl. 

< - 27F3H. Ha4ano 1.111KI1114ecKoi1 onepa1.11111, 11HKpeMeHTHOi1 8eni1-
411HOi1 KOTOpoi1 RBI!ReTCR X. nepeA AaHHbiM onepaTOpOM Heo6XOAI1MO 
8BeCTI1 Tpl1 411CII08biX napaMeTpa: M11HI1Mai!bHY~ 11 MaKCI1Mai!bHy~ se
II11411Hbl X. a TaK>Ke war ero np11pal!1eH11R s 1.111KI!e. B Ha4ane AaHHOi1 
onepa1.11111 s yKasaTenb 1.111 KI!a CLP (120H) saHOCI1TCR 1 /1.1eno411c
neHHoe npeACTaBI!eHI1e/, KOTOpa.R SaMeHReTCR Hyi!eM, KOrAa X ~MAX. 

> - 287FH. BosspaT s 1.111KI!e. Ecn11 CLP = lcJ, Ha411HaeTCR 11Cnon-
HeHI1e nporpaMMbl, CI!eAy~ei1 Sa AaHHbiM onepaTOPOM. 

9 



np~Mep 4~Kn~4eCKO~ onepa4~~; 

fJ fJ 1 1/ 3 < x t .1 / 3. + > o= f x 2dx = 33572/ 05. 
0 

0TMeT~M, 4TO 4~Knbl, TaK >Ke KaK ~ no,qnporpaMMbl, MOryT 6b1Tb 
ano>KeHHbiM~ /np~ nepexo,qe K 4~Kny npe,qbl,qy~~e aen~4~Hbl X, ,MAX, 
STEP, CLP 3aHOCHTCH B CTeK npo4eccopa ~ BbiBO,qHTCH ~3 Hero 
no OKOH4aH~~ 4~Kna/. 

OnEPATOPbl K, M, ' - ' , ( 

K- 28EDH. YH~BepcanbHaH onepa4~H KAt~AK. Onepa4~~ T~na "lhe
H~e" BblnOnHHIOTCH no CYMMapHOMY C~I-Hany L C Kpe~Ta, OCTanbHble 
~cnonHHIOTCH 6e3 o>K~,qaH~H. OnepaTOP Tpe6yeT npe,qaap~TenbHOro 
BBe,qeH~H ABYX 4~CnOBbiX napaMeTpOB: 

a/ 16N +A, r,qe N - HOMep cTaH4~~, A - cy6a,qpec; 
6/ F - <I>YHK4~H KAMAK. 
3T~ napaMeTpbl Bbl4ePKI1BaiOTCH 113 DS 11 BR B npo4ecce Bblnon

HeH~H onepa411~. np11 onepa4~Hx Tl1na "4TeHI1e" C411TaHHOe 16-pa3-
pH,qHoe 411cno 3ani1Cb1BaeTCH a BR a HOPMI1poaaHHOM a~,qe. np11 . one
pa4~Hx Tl1na 113an~cb" ~3 BR BbiBO,qi1TCH 411cno, npe,qcTaBnHeMoe 
npe,qaapi1TenbHO a Bl1,qe 4enoro. BpeMH 11cnonHeHI1H yH~BepcanbHOH 
KAMAK-onepa41111- 4 Me, OHO onpe,qenHeTcH, a ocHOBHOM, npeo6pa3o
aaH~HMI1 <IJOpMaTOB 411Cen. 

M . Bbtxo,q a nporpaMMY MOH~Top; co,qep>KI1MOe acex peri1CTPOB 
OCTaeTCH He~3MeHHbiM . .QaHHaH onepa4~H BeCbMa y,qo6Ha np11 OTna,qKe 
nporpaMM, ,qnH aHan~3a co,qep>K11Moro BR , DS ~ ,qpyr11x peri1CTPOB. 

' ' . Me>KAY 3TI1MI1 onepaTopaMI1 B TeKCTe 3aKnl04aiOTCH CI1MBOnbl 
ASC-u:--KOTOPble Heo6xo,q~MO Bb1BeCTI1 Ha BHeWHee YCTpOHCTBO /3a
ronoBKI1, o6paMneH~e Ta6n~4 11 T.n./. An11Ha ,qaHHOH KOMaH,qbl B npo
rpaMMe pasHa 2 + 411CnO CI1MBOnOB, BKnl04aH ' ' . 

( ) . CK06KI1 npi1MeHHIOTCH ,qnH BHeCeHI1H KOMMeHTapl1eB B TeKCT. 
B nporpaMMe H11 OHI1, Hl1 KOMMeHTapi1H He co,qep>KaTCH, 

PE.QAKH1POBAHHE 

OnepaTop # . C noMO~biO ,qaHHoro onepaTopa MO>KHO a npo4ecce 
3ani1CI1 TeKCTa npOI13B0,[111Tb CTI1paHI1e HeorpaHI14eHHOrO KOn~4eCTBa 
CI1MBOnOB, n1160 411Cen 11 COOTBeTCTBYI0~11X 11M Bbi30BOB no,qnporpaMM 
a TpaHcnl1pyeMoH nporpaMMe. OnepaTop CTI1paeT o,qi1H He411<1JpoaoH 
CI1MBOn 113 TeKCTa 11 Tpl1 6aHTa 113 nporpaM~, n1160 4en11KOM 411CnO 
113 TeKcTa 11 wecTb 6aHTOB 113 nporpaM~. B npo4ecce 3an11c11 KoM
MeHTapl1eB 11 BbiBOA11~X CI1MBonoa ASCII CTI1paiOTCH TOnbKO CI1M
aonbl I n116o 411cna/ a TeKcTe. no3TOMY nocne CTI1paHI1H BbiBOAI1MbtX 
CI1MBonoa ASCII /BKnl04aH onepaTOpbl • • I Heo6xo,qi1MO npo-
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• 

BCCTI1 nOBTOpHyiO TpaHCnH41110 TeKCTa (02993), nOCKOnbKY nporpaM
Ma He 6y,qeT COOTBeTCTBOBaTb 11CnpaaneHHOMy TeKCTy.TpaHCnH41110 
Heo6xo,q~Mo noBTOpi1T b 11 nocne CTI1paHI1H onepaTopoa Space, ( , ) -
no TOH >Ke npi1411He. 

Hcnonb30BaHHe pe,qaKTopa. BecbMa WI1POKI1e B03MO>KHOCTI1 pe,qaK
TI1poaaHI1H nonHOCTbiO 3ani1CaHHoro /co,qep>Ka~ero 3HaK "="/ TeK
cTa npe,qocTaBnHeT nporpaMMa-pe,qaKTOP 16 1 • Bb130B ee ocy~ecTBnH
eTCH C nOMO~biO cne,qy~I1X KOMaH,q MOHI1TOpa; 

M2B10, 37FF, 10 (Ret) 
GC77 (Ret) 

Pe,qaKTOP MOA11<1l11411POBaH TaKI1M o6pa3oM, 4TO 11 411TaeT" TeKCT He
nocpe,qcTBeHHO 113 naMHTI1 • .Qn11Ha TeKcTa He ,qon>KHa npeBbiWaTb 150 
CTP04eK, a cpe,qHee KOnl14eCTBO 3HaKOB He 6onee 25 Ha CTP04Ky, 
nOCKOnbKY pe,qaKTOp paCC411TaH Ha 11Cnonb30BaHI1e 03Y eMKOCTbiO 
8K. Bee KOMaH,qbl B MOAH<IJI1411POBaHHOM pe·,qaKTOpe HBnHIOTCH ,qOCTyn
HbiMI-1, 3a 11CKnl04eHI1eM A 11 Z. 3TI1 ,qae KOMaH,qbl B03MOlKHbl ni1Wb np11 
4TeHI111 C neHTbl, T.e. np11 o6pa~eHI111 K pe,qaKTOPY C nOMO~biO 06b14-
HOH KOMaH,qbl MOHI1TOpa - GlO. 

nocne pe,qaKT11poaaHI1H TeKcTa Heo6xo,qi1MO npoaecTI1 ero TpaHcnH-
41110. 

3AKJ1104EHHE 

.QnH cne411anbHbiX npi1MeHeHI1H 11MeeTCH ,qononHeH~e K H3b1KY REST 
o6beMOM -1K, co,qep>Ka~ee e~e 4 no,qnporpaMMbl. nepBbiH onepaTop -H 
no3BOnHeT npOI13BO,[II1Tb ri1CTorpaMMHPOBaHI1e ,qaHHbiX C npOI13BOnbHOH 
CTaH41111 KAMAK B Bbl611paeMOH 30He naMHTI1. npaKTI14eCK11H CMbiCn 
BBe,qeHI1H 3TOH onepa41111 COCT011T B 3 ~ia411TenbHOM COKpa~eHI111 ,[lni1-
TenbHOCTI1 411Kna ri1CTOrpaMMI1pOBaH11R /-150 MKC/ 1 no cpaBHeHI110 
c TeM >Ke 4HKnoM, 3an11caHHbiM Ha 11HTepnpeTaTope. BTopoH onepa
Top - D no3aonReT BbiBOAIIITb co,qep>KI1MOe 30Hbl naMRTI1 Ha XY-oc-
411nnorpa<IJ /4epe3 c,qaoeHHbiH UAn/, 4TO ,qaeT B03MO>KHOCTb Ha6niO
,qeH11R ri1CTOrpaMM, rpa¢11KOB <IJYHK~I1H H T.n • .Qaa onepaTOpa - S 
11 T cny>KaT ,qnR Haxo>K,qeHI1R c~~tHyca 11 TaHreHca 4~~tcna a BR.nocne,q-

HHH onepaTop - Y RBnReTCR pesepBHbiM /,qnH BKnl04eHIIIR HaH6onee 
ynoTpe6HMOH no,qnporpaMMbl nonbsoeaTenR/, oH c6ecne4HBaeT ew
soe no a,qpecy ICCOH. 

Ha pHc. 4 npHae,qeH np11Mep nporpaMMbl Ha RSbiKe REST, ocy~ecT
BnR~eH npoeepKy naMRTI1 MIIIKpo-3BM C noMO~biO waxMaTHbiX KOAOB. 
rpaHH4bl npoeepReMoro y4aCTKa naMRTI1 3a,qaiOTCR C KOHCOnH, Me>K,qy 
3anHCbiO Ill C4HTbiBaHHeM H3 npoeepReMbiX R4eeK 11MeeTCR 4HKn O>KI1-
,qaHHR - ,qnR HeHTpanH3a4HI1 3<IJ<IleKTOB A11HaMI14ecKoro sanoM~HaHHR 
11H<!JopMa4HH Ha saTBOPHbiX eMKOCTRX M.Qn - TpaH3~CTopoe e R4e~Kax 
naMRTH, 
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4CO~@ 
402A ' 'I 1ST li.EMORY I HN= I ; 

404A I LIAX= I j 
406A I OK I j 
408A I 

I . 

4iOA 408~XN0 1 -5555H 1 ; 
412A 408~XN0 1 -AAAAH'; 
414A i 
416A 0 5 !<>;(WAITING 20 MS) 
400A 
40B~c402~I404~I2(INPUT PARAMETERS OF CYCLE) 
<21845N(5555H)~XW655)5(ALL 1)416~~AR&-410 414 410c60 CW(DELETE 555 5H) 
4)690(AAAAHhXW655)5 416-.;JlCH&:-412 414 412c600W(DEL],.'TE AAAAH)>406~.c = 

l!PI1ME1WIHE 
BUBO.ll 1!A CONSUL - )I!AK ~ COO'IBETCTBYET t 

1 

)I!AK c COO'IBETCTBYET :t . 

PHC. 4. npHMep nporpaMM~ Ha R3~Ke REST , npOH3BOAR~eA npoeepKy 
03Y MHKpo-3BM. 

B 3aKI1104eHHe a BTOP Bb!pa>KaeT 6na roAapHOCT b n. PeT Tell b6ywy 
3<l noMO~b e pa6oTe H B.A.CMHpHoey 3a none3Hble o6cy>KAeHHR. 
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