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..(9) .06'b~·~Lnl; ~cTIrryT HAepHbIX HC~e.n9B~Hii Jly6HS, '1'987 
~ ~~ ., "'"h ,~, '1 

1. BBEAEHHE 

nepCOHanbHwe KOMnb~Tepw InBMI AOCTaT04HO W~pOKO ~cnonb3Y~T

CR B npaKT~Ke COBpeMeHHoro ~~3~4ecKoro 3Kcnep~MeHTa. 3Ha4~

TenbHw~ ~HTepec npeACTaBnReT np~MeHeH~e nBM B np~6opax Ha 
OCHOBe MHoronpOBon04HWX AeTeKTopOB AnR ~ccneAoBaH~~ B 6~o
opraH~4ecKoM X~M~~, MoneKynRpHo~ reHeT~Ke, paA~orpa~~~, MeA~

~~He. B03MomHocTb ~ 3~~eKT~BHoCTb ~cnonb30BaH~R nepCOHanbHoro 
KOMnb~Tepa np~ pa60Te Ha n~H~~ C 3neKTpoHHO~ annapaTYPo~ B 3Ha
4~TenbHo~ CTeneH~ onpeAenReTCR KOHTponnepOM Kpe~Ta. HaM~ no
CTaBneHa ~ peweHa 3aAa4a nOAKn~4eH~R nBM APPLE - 11 K Kpe~TY 

KAMAK. PeweH~e nOAo6Ho~ 3aAa4~ ~3BeCTHO IV. B 3TOM cnY4ae 
CKOpOCTb nepenavu cocr aeana 80 -:- 90 MKCI cnOBO. OAHaKo Mbl c rpe> 
M~n~Cb He TonbKO CKOpOCTb nepeAa4~ AaHHWX MemAYnOBWC~Tb 

Kpe~ToM KAMAK ~ nBM, HO ~ C03AaTb 60nee TeXHonor~4Hwe ~ npo

CTwe 3neKTpOHHwe 6nOK~. CneAyeT OTMeT~Tb, 4TO ~enecoo6pa3Ho
 

pa3Aen~Tb KOHTponnep Ha ABe ~YHK~~OHanbHwe 4aCT~ - ~HTep~e~c
 

Mar~CTpan~ KAMAK ~ ~HTep~e~c nBM IV. 3a C4eT annapaTHoG pean~

3a~~~ onpeAeneHHo~ CTPYKTYPW ~HTep~e~ca nBM AOCT~raeTCR BWCO

KaR CTeneHb aBTOMaT~3a~~~ npo~eCCOB BBOAa-BbIBOAa, 4TO BeAeT
 
K C.YUleCTBeHHOMY YBen~4eH~~ CKOpOCT~ nepenavn AaHHbIX. np~ ~cnbl


TaH~~ pa3pa6oTaHHoro KOHTponnepa Ha n~H~~ C APPLE - 11 B pe

m~Me nepeAa4~ MaCC~Ba AaHHwx CKOpOCTb nepeAa4~ COCTaB~na
 

50 -:- 60 MKCI cnOBO .
 

2. CTPYKTYPA KOHTPOnnEPA 

KOHTponnep COCTO~T ~3 ABYX 6noKoB - ~HTep~e~ca Mar~CTpan~ 

KAMAK ~ ~HTep~e~ca nBM, CBR3aHHoro C W~HO~ nBM C nOMO~b~ 

aAanT~Py~~ero YCTpo~cTBa IAP/, YCTaHOBneHHoro B KOMnb~Tepe. 

5noK-cxeMa KOHTponnepa np~BeAeHa Ha p~c.l. 

~HTep~e~c Mar~cTpan~ YCTaHaBn~BaeTc~ B 25-~ CTaH~~~ ~ ~MeeT 

noc ryn K n~H~RM N, A, F, Z , C , I ,B , Si , S2 ,L , X , Q. B HaweM 
cnY4ae ~cnonb30BaH õnoK ~HTep~e~ca Mar~CTpan~ KAMAK KK007, 

.oa apaõo r auuua B nsn OH~H 121. HHTep<t>e~c nBM YCTaHaBn~BaeTCR 

B 24-~ CTaH~~~ Kpe~Ta ~ B3a~MoAe~cTByeT C n~H~RM~ Mar~CTpan~ 
X, Q , R ~ W. 

PaccMoTp~M npOTOKon o6MeHa MemAY nBM ~ Mar~CTpanb~ KAMAK . 
HH~~~aT~Ba Ha4ana 09M eHa qpl+H~e~l1B~. B ~HTep~eI-1C nBM 

8i"]'cl1~'dt'UHhiU ~HC·f!m' 1 
, 

1UI'.lftlWX pec,);?') \03{\U~tl ~. 
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MAr....ct ..Al\b KPE~TA KAMAK PHc.l. BnOK-CXeMa KOHTpOnnepa. 
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3BM

AQAnTEP 

~HTEP~E~C ~HTEP~E~C 

MArIl1CTPAI\V!

!l:l;l ;l~ilr
z;;( ...J ~ 

4epe3 aAanT~PY~~~~ 6noK nepe
AaeTCR 'KOMaHAa MNAF, KOTopaR 

,no CTpon-~MnynbCY Bocnp~H~Ma

eTCR ~HTep$e~COM Mar~CTpan~. 

nanee nBM B~pa6aT~BaeT KOMaH
AY Ha4ana CBR3~, YCTaHaBn~Ba~

~Y~ Tp~rrep CBR3~ B COCTORH~e 

"1". Ha4~HaR c 3Toro MOMeHTa 
nepeAa4a MaCC~Ba AaHH~X npo
~CXOA~T> nOA ynpaBneH~eM ~HTep

$e~ca Mar~CTpan~. B cnY4ae 
KOMaHA~ 4TeH~R reHep~PyeTcR 

~~Kn KAMAK ~ AaHH~e 3an~C~Ba

~'TCR B pe rucrp R ~HTep$ei1ca 

nBM. np~ 3TOM Tp~rrep nepe
c~nK~ YCTaHaBn~BaeTCR B co
CTORH~e "1 1i c~rHanOM "3anpoc 
nepecurnca' I, reHep~PyeMblM ~HnBM 
Tep$e~coM Mar~CTpan~. ~HTep

$e~c nBM cooõ~aeT nBM o Heo6
XOA~MOCT~ B~nonHeH~R nepe
c~nK~ cnOBa ~ om~AaeT, KorAa 
nBM CAenaeT 3TO. B cnY4ae 

KOMaHA~ 3an~c~ B3a~MoAe~cTB~e 6noKoB KOHTponnepa OTn~4aeTCR 

TeM, 4TO nocne YCTaHOBK~ rparr-eoe CBR3~ B 111 I I cuavana ~HTep
$e~coM Mar~CTpanl;1 aupaõa ruaae tca c~rHan "3anpoc nepecsrrucu'", 
a ~~Kn KAMAK reHep~pyeTcR nocne BBOAa AaHH~X B per~CTp W 
~HTep$e~ca nBM. APPLE - 11 RBnReTCR 8-pa3pRAHoi1 nBM,~ Tpe
6yeTcR ABa ~~Kna AnR nepeAa4~ KamAoro 16-pa3pRAHoro cnOBa. 
OKOH4aH~e 4TeH~R BToporo 6a~Ta nOATBepmAaeTCR c~rHanOM nBM, 
c6paC~Ba~~~M Tp~rrep nepec~nK~. ~HTep$e~COM Mar~CTpan~ aHan~

3~pyeTcR COCTORH~e cTaTyçH~x c~rHanOB Mar~CTpan~. Ecn~ nepe
Aa4a MaCC~Ba AaHHblX He 3aKOH4eHa, TO sunonuae r ca cneAY~u\~~ 

~~Kn KAHAK ~ on~caHHaR npo~eAypa nepec~nK~ n~BTopReTcR. Ecn~ 
o6HapymeH np~3HaK KOH~a Macc~Ba, ~HTep~e~c Mar~cTpan~ B~pa6a

ruaae r cur aen "Koueu CBR3~1I, c6pacbIBalO~~~ rpur rep CBR3~. 

MOMeHT OKOH4aH~R nepeAa4~ AaHH~x /nepec~nK~ cnoBa/ onpeAenReT
CR nBM nporpaMMHo~ npoBepKo~ COCTORH~R Tp~rrepa nepec~nK~ 

~ Tp~rrepa CBR3~. 

3. HHTEP$E~C nBM 

HHTep$e~c nBM, $YHKI\~OHanbHaR cxesia «oropor'o npencr aaneua 
Ha p~c.2, BKn~4aeT per~CTp~ 3an~c~ (W), 4TeH~R (R) ~ B~6opa 

$nara /B$/. nBM He cOAepm~T annapaTH~X cpeACTB AnR o6ecn~4eH~R 

pa6oT~ no Kna ~ nepeAa4a AaHH~X ~ KOMaHA ynp~BneH~R ocy~ecT

BnReTCR no nporpaMMHOMY KaHany. Pean~30BaH~ ABe MOA~ pa6oY~ 
c MaCC~BOM AaHH~X ~ cnOBaM~ AaHH~X. B3a~MoAe~cTB~e c ~HTep
$e~coM Mar~CTpan~ ocy~ecTBnReTCR nocpeACTBOM Tp~rrepa CBR3~ 

H Tp~rrepa nepec~nK~. np~ 06MeHe MaCC~BaM~ Tp~rrep CBR3~ 

YCTaHaBn~BaeTCR B COCTORH~e 111 1 1 ~ perncr pu R ~ W CTaHOBRTCR 
AocTynH~M~ AnR 3an~c~ AaHH~X. np~ pa60Te 6e3 nepeAa4~ MaCC~Ba 

KOMaHAa MNAF nBM nepecunae r ca B ~HTep$e~c Mar~CTpan~. Ynpaa
nR~~aR n~H~R 2CA2 onpeAenReT HanpaBneH~e nepeAa4~ ~H$opMa~~~ 

MemAY nBM ~ KOHTponnepOM. Ecn~ 2CA2 = 1, AaHH~e nepeAalOTCR 
B nBM. Ho 06~4HO ~HTep$e~c HaXOA~TCR B COCTORH~~ np~eMa 

/2CA2 = 0/. 
anR pa6oT~ c MaCC~BOM AaHH~X Heo6xoA~MO nocneAOBaTenbHO 

aana r s KOMaHAbl MNAF 1-1 KOA auõopa <pnara B$. 06MeH Ha4HHaeTCR 
B MOMeHT YCTaHOBK~ rparr-epa CBR3~ B 111 1 1 

• Tparr-eo rtepecuruca 
onpeAenReT nepeAa4Y KamAoro cnOBa MaCC~Ba. no c~rHany ~HTep-
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<pelllca Man1CTpaIll-1 "3anpoc neoecumor!' rpurr-ep nepecstruo- YCTa
HaBIlI-1BaeTCfI B "1". ECIlI-1 pa 3peweHO COOTBeTCTBYIOlJ..lee npepsi aa H1-1 e , 
B nBM nOC~IlaeTCfI BeKTOp npep~BaHI-1f1. ECIlI-1 npep~BaHl-1e 3anpe~eHO, 

Tpe6oBaHI-1e nepe canx« 06HaPY>KI-1BaeTCfI npoaepxoã perl-1CTpa I CRB 
B AP. nBM B~nonHfleT nepe,qa4Y CIlOBa ,qaHH~X nYTeM nOCIle,qOBaTeIlb
Hora 4TeHI-1f1 /3anI-1C~/ perl-1CTpOB lPA, lPB. rOCIle OKOH4aHI-1f1 
nepenaun CIlOBa Tpl-1rrep nepe curucn cõoacaaaercs B "0" CVlrH,aIlOM 
ynpaBIleHI-1f1 no IlVlHVlflM lCA2 I-1IlVl lCB2. ECIlVl B~nOIlHfleTCfI KOMaH
,qa 4TeHVlfI, c6poc npOVl3Bo,qVlTCfI no lCA2. CVlrHaIl lCB2 VlcnOIlb
3yeTcfI npVl B~nOIlHeHVIVI KOMaH,q 3anVlCI-1. OKOH4aHVle CBfl3V1 Mo~eT 

npOI-1Cxo,qVlTb no VlHVI~VlaTVlBe VlHTep$elllca Marl-1CTpaIlVl VlIlVl nBM. 
npl-1 pa3peweHVIVI COOTBeTCTBYIOlJ..lerO npep~BaHVlfI B nBM nOC~IlaeTCfI 

BeKTOp npep~BaHVlfI, onpe,qeIlfleM~1II nYTeM nporpaMMHO~ npOBepKI-1. 
ECIlVl npepblsaHVle '3anpelJ..leHO, TO OKOH4aHVle CBfl3V1 06HapY>KVlBaeTCfI 
npoaepkoã ynpaanaouier-o perucrpa I CRA ananreoa . 

Ha nepe,qHelll naHeIlVl 6IloKa I-1HTep$e~ca nBM YCTaHoBIleH pa3beM 
pn15-50 ,qIlfl no,qKIl104eHVlfI A6 co cIle,qYlOlllVlM pacnpe,qeIleHVleM KOH
TaKTOB: 

1 - 06lJ..lI-1H; 22 - 2CA2; 
2 - 1C'A2; 23 - 2CA 1 ; 
3 - 1CA 1 ; 24-:-31 - 2PA7 -:-2PAO; 
4 -:- 11 - 1PA7 7 1PAO ; 32 - 2CB2; 

12 - 1C132 ; 33 - 2CB1; 
13 - 1CB1; 34-:-41 - 2PB7-:-2PBO; 
14-:-21 - lPB7-:-1PBO; 42 - C6POC; 

43 -:- 50 - O6lJ..l VI H• 
no pa3beMY, YCTaHOBIleHHOMY Ha 3a,qHelll naHeIlVl, VlHTep$elllc nBM 

coe,qVlHfleTCfI c 6IlOKOM KK007. Pacnpe,qeIleHVle KOHTaKTOB pa3beMa 
cnenyoiuee : 

1 -:- 4 - cy6a,qpec A; 22 -:- 26 auõop $Ilara B 
5 -:- 9 - HOMep CTaH~VIVI 28 - ~nar 

10-:-1 1, - $YHK~VlfI 29 - I'KoHe~ nepecuruor' J 

15-:-16 - pe>KVlM 06MeHa 30 "3anpoc nepecurucu " 
17 - cTpo6 MNAF ,31 - "Koueu CBfl3V1 1 1 

18-:-20 - GLI -:- GL3 32 - o6lJ..l1-1111 • 
21 - IIHa4aIlo CBR3V1" 

4. AAAnTMPY~mH~ 6nOK 

B a,qanTl-1pYlOllleM 6IloKe,$YHK~1-10HaIlbHafl cxeMa KOToporo npe,q~ 

CTaBIleHa Ha pVlc.3, ,qIlfl opraHVl3a~1-11-1 onepa~I-1H BBo,qa-BbIBo,qa 1-1 
$OpMVlpOBaHI-1f1 ynpaBIlfllOlJ..lVlX CVlrHaIlOB VlcnOIlb30BaHbl ,qBa 8-pa3pfl,q
HblX nepl-1$epVlHHblX VlHTep$elllca /nHA/ 6820 $I-1PMbl HOTOPOLA. 
Ilopra 1PA 1-1 1PB nepaoro nHA npe,qHa3Ha4eHbl ,qIlfl npue-aa VlJlVl 
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PHc.3. BnoKTcxeMa ~arrTepa. 

nepe,qa4V1 ,qaHH~x Me>K,qy nBM 1-1 VlHTep$e~COM. nO ynpaBIlfl~lJ..lI-1M IlVlH~

fiM lCAl 1-1 lCBl nepe,qalOTCfI CVlrHaIl~ COCTOflHI-1f1 Tpl-1rrepOB CBfl3V1 
VI nepeC~IlKVI. nl-1HI-1V1 lCA2 VI lC82 I-1CnOIlb3YIOTCfI ,qIlfl CVlHXpOHI-13a
~VIVI aôo nopTOB 1PA VI 1PB nlt1A. C nOMOU~blOp ru nepaoro nopros 

2PA VI 2PB aroporo nlt1A OCYlJ..leCTBIlfleTCfI nepenaua KOMaH,qbl MNAF
 
1-1 xona $Ilara Bó . Ilp« M == 0,2,3 no crpoõy 2CB2 KOMaH,qa MNA:5'
 
3aHOCVlTCfI B I-1HTep$eHc MarI-1CTpaIlVl. ECIlVl M = 1, OCYlJ..leCTBIlfleTCfI
 
nepenaua xona <pIlara B pe rarc rp B$. nVlHVlfI 2CBl VlcnoIlb3yeTcfI ,qIlfl
 
nepe,qa4V1 $Ilara. YnpaBIleHVle nOTOKOM VlH$opMa~I-1V1 Me>K,qy nBM VI
 

KOHTpOIlIlepOM OCYlJ..leCTBIlfleTCfI MeTo,qOM KBVlTVlpOBaHl-1f1 C006lJ..leHI-1~.
 

PaccMoTpVlM B Ka4eCTBe npl-1Mepa npOTOKOIl B~nOIlHeHVlfI KOMaH,q~
 

KA~1AK F == 8 (Tes t LAM) I-1IlVl F = 27 (Test Status). Anarrrep asr

l paõarueae r KOMaH,qy MNAF. no WI-1He 2CB2 nepenae r ca ClltrHaIl,
\. YKa3~BalOulVlH Ha HaIll-141-1e VlH$opMa~1-11-1 Ha nopTax 2PA 1-1 2PB. 

no nepexo,qy Cl-1rHaIla 2CB2 Ha HVl3KVI~ YPOBeHb reHepl-1pyeTcfI ~I-1KIlfi KAMAK. A,qpecoBaHHblH MO,qYIlb sup aõa'tuaae r Cl-1rHaIl Q, CBVI,qeTeIlb

;i] CTBYIOlJ..lI-1H o TOM, 4TO OH rOTOB nepe,qaTb I-1IlVl npl-1HflTb I-1H$opMa~VlIO. 
l- npVl 3TOM $Ilar /B 3TOM pe>KVlMe KO,q $Ilara B$ = 28/,nepe,qaeTCfI IlVl

I Hl-1eH 2CBl B a,qanTep VI Cl-1rHaIl Ha WI-1He 2CB2 nepexo,qVlT Ha B~CO
KI-1~ ypOBeHb. no nepexo,qy Cl-1rHaIla 2C82 Ha B~COKI-1~ ypOBeHb(: npOVl3BOAVlTCfI OKOH4aHI-1e ~I-1KIla KAMAK. 

I;I,
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'I'aõrraua 
TaKO~ o6MeH ~H$opMa~~e~ MemAY nBM ~ MOAynRM~ Kpe~Ta o6ecne

IIe p BblH IlliA BTOpOH IlliA 4~BaeT 6bICTPY~, rapaHT~poBaHHo npaB~nbHY~ nepeAa4Y ~H$opMa~~M. 
nMH~R 2CA2 ~cnonb30BaHa AnR B~6opa HanpaBneHMR MH$opMa~MoH

PerHCTp CRA 
nopT A 

.> 

XXIOIAOH 
A=O	 a~pecau,HH K DDRA 

A=I _"_ K PA 

M=O MaCK.npepWBaHHH 

M= I	 s arrp o c na rtp epsr

BaHHe npi-i OKOH:
qaHHH CBH3H 

XXI IWAOM 
A - a~pecau,HH K DDRA 

HnH PA 
~~l' 

W=o KOMaH~a qTeHHH 
W=I _"- ganHCH 

J 

M=O MaCK.npepWBaHHH 

M=I	 pa3perneHHe npe
pbIBaHHH 

'uBYHanpaBneHHblH M.na~rnHH 6aHT ~aHHbIX N16,N8,N4,N2,Nl, 
perHCTp PA A8, A4, A2. 

PerHCTp HanpaB 00 nauasre H3 KAMAK 
Bcer~a = FF

neHHH nepeAa"4H FF naunsre H3 ITBM 
nopTa A 

PerHCTp CRB 
nopT B 

XXIOIAOM 
A a,npecaUHH DDRB 

ilnH PB 
M=O MaCK. ~pepWBaHHR 

M=I	 3arrpoc Ha rrpepWBa-
HHe npn nep ecsirtrce 

XXIOHAOH 
A - a,npecaUHH K 

DDRBHnH PB 
H=O CD~ - cTpo6Hpym

IUHH CHrHan 
H=I	 CB2 - nO~TBep

)I{,naeT ,nOCTOBep·· 
HOCTb K;OMaH,n B 
pe)I{HMe KBHTHPO
BaHHR C0061ll,eHHt'I 

~=O	 MaCK. np epsra a-: 
HHH: 

~=I	 3anpoc Ha npe
psrscnue n pn Ha
nHl.JHH $rrara 

'uBYHanp aarte HHbU1 C'r apmnü 6aH:T ,naHHbIX AI MI MO ~16 F8 F4 
perHCTp PB F2 FI 

PerHCTp u anp as 00 ,naHHblH: H3 KAMAK 
Bcer,na FI"

neHHH n e p ena-t a FF ,naHHbuvI H3 IIBM 
nopTa B 

Horo nOTOKa MemAY nBM ~ KOHTponnepoM. no n~H~~ 2CAl nepeAaeT
CR CMrHan GL. 

.BBOA~ lCA1, lCB1, 2CAl M 2CBl MorYT 6~Tb ~cnonb30BaH~ 
B Ka4eCTBe MacK~PyeM~x CMrHanOB 3anpoca Ha npep~BaHMe.MacKM
pOBaHMe ocy~ecTBnReTCR C6POCOM 6MTa MaCK~ ynpaBnR~~ero perMCT
pa B n~A. 

B Ta6nM~e npMBeAeH~ $YHKUMM, B~nonHReM~e perMCTpaMM n~A 
aAanTepa. 

B 3aKn~4eH~e aBTOp~ 6naroAapRT ~.B.3aHeBcKoro 3a nOCTORH
Hoe B~~MaH~e M MHTepec K pa6oTe, B.A.6enRKoBa - 3a nOMO~b 
B pa6oTe. 
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