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1. BBEAEHI-1E 

npH C03AaHHH nporpaMMHOrO o6ecne4eHH~ /nO/ CHCTeM aBTOMaTH-
3a~HH $H3H4ecKoro 3KcnepHMeHTa 6onbwoe BHHMaHHe YAen~~T ero 
MOAYnbHO~ opraHH3a~HH. Paapa6oTaH~ pa3nH4H~e cnoco6~ reHepa~HH 
nO TaKHX CHCTeM H3 Ha6opa MOAyne~ / 1-3/ • B CHCTeMe eAHnO /CHC
TeMa aBTOMaTH4eCKOrO HaKOnneHH~ H npeABapHTenbHO~ o6pa60TKH 
3KCnepHMeHTanbHO~ HH$0pMa~HH/, npeAHa3Ha4eHHO~ An~ pa60T~ Ha 
3BM THna eM- 3 141 , peanHaoeaH MeTOA reHepa~HH nporpaMMH~x cHc
TeM AnR KOHKpeTH~X 3KCnepHMeHTOB H3 Ha6opa MOAyne~/ 5 / . MOAYnb 
HHTepnpeTHpyeTCR KaK nporpaMMHaR eAHHH4a, peanH3Y~~a~ OAHY He
AenHMY~ Onepa~H~ CHCTeM~. 

AaHHaR pa6oTa cocTOHT H3 ABYX 4acTe~ H noceR~eHa H3nOlKeHH~ 
npaeHn HanHcaHH~ H o$opMneHHR nporpaMMH~x MOAyne~. B eAHnO Ta
KHe MOAYnH HaaeaH~ cTaHAaPTH~MH nporpaMMaMH ;en/. B nepeo~ 
4aCTH npeACTaeneHbl o6~He An~ BCeX en OpraHH3a~HR H npaBHna HX 
nporpaMMHPOBaHH~, cnoco6 AOCTyna npOCTe~WHX en K AaHH~M H cep
BHC CHCTeM~ eAHnO, o6ner4a~~H~ peanH3a~Hn B en anropHTMOB npe
o6pa30BaHH~ HH$0pMa~HH, nOCTynat~e~ B pelKHMe pa60T~ 3BM Ha nH
HHH C 3KCnepHMeHTanbHO~ ycTaHOBKO~. 

2. 06mHE eBEAEHHH 0 eTAHAAPTH~X nPOfPAMMAX eHeTEMbl eAHnO 

CTaHAaPTH~e nporpaMM~ npeAcTaanR~T co6o~ nporpaMMH~e MOAYnH 
e ABOH4HOM nepeMe~aeMOM $QpMaTe aarpy3KH REL 181 • 0HH o$QpMnR
DTC~ e BHAe noAnporpaMM THna SUBROUTINE c y4eTOM AOnonHHTenb
H~x Tpe6oeaHH~, H3nOlKeHH~X B AaHHOH pa6oTe. nporpaMMHpOBaHHe 
en B~nonH~eTCA C nOMO~bi'J 06b14H~X CpeACTB, BKni04eHH~X B onepa
~HOHHyn CHCTeMy RT-11 171 • en COCTaBn~eTC~ peAaKTOpOM CB~3e~ 
L~ 171 H3 OAHOH HnH HecKonbKHX noAnporpaMM, HanHcaHH~X Ha 
A3b1Kax FORTRAN-IV /S / H MACR0-11 /7,9~ 

HeOToeMneMO~ 4aCTbD Tena en ABn~eTC~ AOKyMeHTa~H~. 6e3 Hee 
en He MOlKeT 6~Tb 3anHCaHa B 6H6nHOTeKy / 10/ , rAe xpaH~TC~ BCe 
en, BKn~4aeMble B npHKnaAHble CHCTeM~, en HCnOnb3Y~TC~ Anf1 KOM
nOHOBKH npHKnaAHbiX CHCTeM, a TaKlKe AnR peanH3atV1H onepaTOpOB 
~3~Ka 151, Ha KOTOpOM BblnOnH~eTC~ OnHCaHHe npHKnaAH~X CHCTeM. 
0AHH H Te lKe Cn MOryT 6~Tb HCnOnb30BaH~ B pa3nH4H~X np~1KnaAH~X 
CHCTeMaX, npH 3TOM He Tpe6yeTC~ KaKo~-nH60 MOAH$HKa~HH npo
r paMM HnH HX nOBTOpHOH TpaHcn~~HH. n~6a~ en MOlKeT HHH~HHpO-

1 

jo 



BaTbCA KaK B aBTOMaT~4eCKOM pe>K~MO, D COOTDCTCTO~~ C nporpaM

MOH 3Kcnep~MeHTa, TaK ~ a ~HTepaKTHDHOM, no np~Kasy c Knaa~a

TYPbl TeneTaAna. 
See en B C~CTeMe ~MeiOT OA~Hat<OBYIO CTPYI<Typy 11 PLIBHble B03-

MOlKI~OCT~ B OTHOWeH~~ IJOCTyna K ADHHbiM, COOC0!58 p8150Tbl C H~M~ 

-~ B3a~MOAeHCT·B~A c MOH~TOpOM eAHno. HoH~TOp npe.QOCTDBilAeT en 

~HTep$eAc B B~Ae Ta6n~~ ~ C~CT8MHOrO C4eT4~KD, KOTOPMM~ MOlKeT 

aocnonb3oaaTbCA nro6aA en. 11HTep$eAc, npeAOcTaBnAeM~~ .en, Ae

n~TCA Ha ypOBH~ no CilOlKHOCT~ pa60TM C H~M ~ CTeneH~ DMeWaTenb

CTBa Cn B pa60Ty C~CTeMM B ~enOM, T.e. 06oeMy AeHCTB~H en, 

He nOAAaiOIJl~XCA ~eHTpam130B8HHOMy KOHTpOiliO ~X KOppet<THOCT~ CO 

CTOpOHbl MOH~TOpa. 13 COOTBeTCT~~~ C np~MeHReMbiM. ~HTep$eHCOM 

~3 scex B03MOlKHbiX en BbtAenRIOTCR npocTeAw~-te, KOTOpble ~cnOilb3YIOT 

M~H~ManbHbtA ~HTep$eik, He Tpe6ytolll~A 3HaH~A cl'lcTeMbr eAHno, Ta6-

n~~ MOH~TOpa 11 onepan1BHOH 083bl AaHHMX. J< TaKOro POAa Cn OTHO

CRTCR npelKAe scero en' Hani1CaHHbte Ha A3b1Ke FORTRAN-IV • 

-8 AaHHOM C0061JleH~~ npeACT8BfleHbl CBeAeH~R, He06XOAWMble .,AilR 

nporpaMM~poaaH11R en, ~Cil0Ilb3YIOIJl~X 11106oA ¥POBeHb ~HTep$eAca, 

HO AOCTaT04HbiM~ 3T~ caeAeH~>~R RBnAt:>TCR T-<>nbKo AJlR npor.paMMHpo

aaH~A npocTeHWHX 'Cn, KOTOpbte ~CAOilb3yiOT 13b1WeynOMRt-IYT-blt:i M~H~

ManbHbiH HHTep$e)ic. 

'115 I 
He HCnOXL-j, qHCXO 

syeTCll apryueBTOB 

~c suaY&Hilll 
I -ro apr;yvena I 
AJlpec 311a'I&BIIR I 
2-ro apryueaTa 

I . 
. 
. 

'• 

AJlpec sua'I8HIIl1 
n.-ro apryueaTa 

P~c. 1. $opMaT ~HTep$eAcHoA 
Ta6nH~bl. • 
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3. CTPYKTYPA en 
11 JlOtTYn K JlAHHblM 

en, KaK y>Ke CKa3aHO BMWe, 
~BilReTCfl 06M4HOH noAnporpaMMOH 
Twna SUBROUTINE, nony4eHiwj:l c 
nOMOIJlbiO CTaHA8PTHbiX CpeACTB 
onepali~OHHO.::i CIIICTeMbl RT-11. 
YnpaaneH~e nepeAaeTCA en KOMaH
AOt":1171 B~Aa 

JSR PC, < aApec CTap'l"a en>. 

nocneAHer:i 
en AonmHa 
Ha Jl3btKe 

11COOilHReMOH KOMaHAOH 
6wTb KOMaHAa RTS PC . 
FORTRAN-1V IS/ 3TI1 Ko--

M8HAbl COOTBeTCTBYIOT OnepaTOpaM 
CALL < 11MA noAnporpaMMbl > ( cnH
~oK apryMeHToe} w RETURN. 

JlocTyn K AaHHbiM . en nony4aeT 
C nOMOIJlb~ 11HTep$eHCHOH Ta6n~~M 
/11T/. B MOMeHT ~H~~~I'IPOBaHHR en 
nRTbiH per11cTp I R 5/ coAePlK11T 
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Pwc.2. np~Mep ~HTep$eHCH 
Ta6mt~bl AIIR CT8HA8PTHOH 
rpaMMbl, ~Me10111eA e o6pa111e 
apryMeHTbl pa3n~4Hb1X Tl1no 
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>K~TCR 41.-!CilO, paBHOe KOil~ 

ryMeHTOB B 06paiJleH~H K e 
TanbHbiX R4eAKaX - 8Apeca 
apryMeHTOB. en B CI1CTeMe 
ryT ~-tMeTb He 6onee ceMt-~.a 

aT npHBeAeH 
e HT COAep-
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n, a B oc-
3Ha4eH~H 

eAHnO Mo-
A~ aT~ apry-

~~HTOB, npH4eM nepB~H 1.-13 HHX - 3T9 

I 

I 6 

ISO 

151 

3o00 

2006 

2007 

2!04 20II 

1500 

!501 

3004 1503 

!505 

I507 

Ey.pep 

~005 3004 

~007 3006 

I 

I 

' 3103 ' ,102 

CIIO'!'IUIHbll! 
C'le!'iiK 

l 
' 

¥~~~~~"~ 
HOlt TO'IHOC 

I 

I 

~ft•::;:~ 
'l'O'ldOO'J: 

I 

I 

I 

I 

150 

'fMD8 
;yxpa1'-

•• 
2006 

20!0 

una· 
8TH OR .. 
1500 

1502 

1504 

!506 

BCerAa CHCTeMH~H C4eT4~K, 3Ha4eHMe KOTOpOrO onpeAenReTCR CHC

TeMOM. 0H 3aH11MaeT OAHO CilOBO onepaTMBHOH naMRTH 11 ABnReTCR 

c~cTeMHOM nepeMeHHO.::i Twna INTEGER. Ero Ha3Ha4eHHe 11 cnoco6 

HCnonb3osaH11R on~caHbl s cneAYIOIJleM naparpa$e. OcTailbHble me 
wecTH8A~aTb apryMeHTOB OnpeAei1ReT nporpaMM~CT, COCTaBilR~IJl~H 

AaHHYI') en. 
B Ka4eCTBe apryMeHTOB npi1KrtaAHbiX en MOryT 6b1Tb ~cnonb30Ba

H~ nepeMeHHMe, 6y¢epa H K0HCT8HT~. nepeMeHH~e 11 6y$epa COAep

maT 4MCna T~na INTEGER 111111 REAL OAHOKpaTHOH MI111 ABOHH0.:1 

T04HOCTI1. <!>opM8Tbl 4HCeil npi1Bef.leHbl B npi1IlO>KeHMI1 1-1 COBnaAaiOT CO 

cTaHAaPTOM, npwHRT~M s R3b1Ke FORTRAN-IV AflR 3BM PDP-ll 191 • 

KOHCTaHTM B03MOlKHbl 411CIIOBMe ~ TeKCTOBble. 4~cnOB~e KOHCT8HT~ 

RBIIR~TCA 411CnaMH ylKe ynOMRHYTbiX Tl1nOB. Hx OTI1114He OT nepeMeH~ 

HbiX COCT011T B TOM, 4TO OHI1 He 113MeHRIOTCR CTaHAapTHOH nporpaM

MOM eo speMR ee pa6oTbl. TeKcTos~e KOH7TaHTbl MoryT 6~Tb npeA

cTasneHbl a KOAax ASCII 11 RADIX -50 17 • TeKCTOBaR KOHCTaHTa s 

KOAe ASCll AOillKHa COAep>KaTb He 6onee BOCbMH CHMBOilOB, a B 

KOAe RADIX -50 - He 6onee ABeHaA~aTI1. 
Ha PHC. 2 np~BeAeH 4aCTHbiH np~Mep 11T P,IlR en, HMeiOIJleH B 

cnHCKe apryMeHTOB o6pall\eH~R nepeMeHHble, KOHCT8HTbl H 0P,I1H 6y

$ep. Ha p~cyHKe yKaaaHw a6coniOTHble aApeca 6aATos onepaT~BHOH 

naMRTI'I, rAe xpaHRTCR 3Ha4eHI1R apryMeHTOB. B no3~~11RX 11T AilR 
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Ka>KAOrO 1-13 apryMeHTOB CTOFIT aApeca ~~11aAWI-1X 6ai1TOB, Ha4!-1Hafl C 

KOTOpbiX 3Ha4eHMfl apryMeHTOB pacn011aral':lTCR B onepaTHB,HOH naMR

TI-1, 

4. eEPBHe eHeTEM~ 

eepBHC CHCTeMW COCTOHT B TOM, 4TO en npeAOCTaB11fleTCfl C4eT-

41-1K, 3Ha4eHHe KoToporo awpa6aTwaaeT MOHHTOP eAHno. Hcn011bSo

saHHe cepBHCa A11fl en 11 3aKill':l4aeTCfl B npHMeHeHI-11-1 e~ 3TOro 

C4eT4HKa: Ha CTpyKTypy en, I-1CnOilb3Y~~I-1X cepB~C CHCTeMW, Ha110-

>KeH PRA AOn011HHTeJlbHbiX orpaHH4eHHH. J\11R TaKHX en ¢1-li<CHPOBaHO 

Ha3Ha4eHHe nepBWX Tpex apryMeHTOB, nepBWM OCTaeTCfl C4eT4H~, a 

BTOpWM H TpeTbMM fiB11flroTCfl ~y<!Jepa, e4HTaeTCfl 1 4TO BCRKafl en, 

HCnOilb3YI':l~afl CepBHC CHCTeMW, BWnOJlHfleT npeo6pa30BaHHe HCXOA

HOH MH¢OpMa4MM 1-13 6y¢epa-HCT04HHKa /8TOpoi1 apryMeHT/ 1-1 pe-

3Y11bTaT 3aHOCHT 8 6y¢ep-npl-1eMHI-1K /TpeTHH apryMeHT/. npeo6pa-

30BaHMe BWnOilHfleTCfl <!J~KC!-lpOBaHHWMH KBaHTaMH HH¢0pMa4HM 1 Ha

npHMep, nl 6aHT0B MCT04HHKa CTaHAapTHOM nporpaMMOH 6yAeT 

npeo6pasosaHo a n2 6aihoa npHeMHHKa. HasoseM TaKoe Aei1cTBHe 

TaKTOM npeo6pasosaHHR. 

e4eT41-1K' npeAOCTaBn.ReMblH en' onpeAeil.ReT AJl.R Hee o6beM pa

OOTbl 8 BHAe KOilH4eCTBa TaKTOB npeo6pasosaHHR, KOTOPbte OHa 

AOil>KHa awnOJlHMTb. 3Ta en no cy~eCTBY A011>KHa p~a11H30BaTb 4MK11 

H3 TaKT08 npeo6paao8aHH.R IAil.R nOilb308aTe11R en - He.RBHWH 4HKJ1/. 

J\IlHHa 4MK11a 3aAaHa 3Ha4eH!-1eM C4eT4HKa. 

MO>KHO C4HTaTb, 4T0 A11.R en, HCnOJlb3yiO~ei1 cepBHC CHCTeMbl, 

MCXOAHafl MH$OpMa4Hfl HaXOAHTC.R 8 MaCCHBe AilHHOH nlxncq , a pe-

3Y11bTaTbl AOillKHbl 6btTb npeACTaaneHbl B BHAe MaCCHBa AI11-1HOH n2xnC'I 
6ai1T08, rAe nl H n2 - sHa4eHH.R KBaHTOB npeo6paaosaHMR co

OTBeTCT8eHHO A11.R HCT04HHKa M np!-leMHHKa, a Ocq - 3Ha4eHHe 

C4eT4MKa. Ha4aJlbHWe aApeca 3TMX MaCCHBOB B MOMeHf HHM41-11-1POBa

HHfl en 6YAYT HaXOAHTbC.R BO BTOpOH H TpeTbeH R4eHKaX HT. 

nocne Ka>KAOrO TaKTa npeo6pa30BaHHfl B en CileAyeT yMeHbWaTb 

c•~eT4MK Ha eAMHM4Y· no OKOH4aHHH 4MK11a C4eT41-1K TaKTOB npeo5-

pa30BaHHfl OKa>KeTCR paBHWM Hynm. en MO>KeT BWnOilHFITb 11~60e 41-lC-

110 Ta KT08 npeo6paaosaHI-1R, HO He 60JlbWe 3aAaHHOrO ,• Ecnl-1 en Bbl

n011HI-1Jla MeHbWe TaKTOB, ·4eM 6wno SaAaHO, TO C4eT4MK noc11e aa-

8eptueHI-1fl pa60Tbl en He paaeH HYiliO. B 3TOM C11Y4ae 1-1H¢opMa4Mfl' 

OCTa8tuaRCfl Heo6pa6oTaHHOH, He 6yAeT yTepRHa MJlH MCnop4eHa, 

CHCTeMa o6ecne41-1T ee 4eilOCTHOCTb, H OHa MO>KeT 6WTb o6pa60TaHa 

B pe3yilbTaTe nocneAYIO~HX o6pa~eHHH K TOi1 >Ke caMOH HJll-1 Apyroi:\ 

en. 

KsaHTW npeo6paaoeaHMR onpeAeilR~TCR nporpaMMHCTOM so speMR 

C03AaHHR Te11a en. Hx 3Ha4eHHR aanHCWBaroTCR B o6R3aTe11bHOH 
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SUBROUTINE F1(ICNTER,A,B) 
DIMENSION A(1), B(1) 
N=ICNTER 
DO 10 K=-I,N 
ICNTER=ICNTER-1 
B(K) =A(2*K-1) +A(2* K) 
CONTINUE 

PHc.3. <llparMeHT TeKcTa cTaHAapTHOA nporpaM

MW, I-1CnOI1~3yro~eH cepBHC CHCTeMW, Ha fi3WKe 

FORTRAN-IV. 

4aCTH AOKyMeHTa4MI-1 en B Ka4eCTBe OAHOH H3 ee xapaKTepHCTHK. 

3Ha4eHHfl KBaHTOB MOryT aapbHpOBaTbCFI B ·npeAenax OT HY11.R AO 

255 6aHTOB 1 eCJll-1 I-1CT04HI-1K 1-1 np1-1eMHHK HaXOARTC.R B onepaTHBHOH 

naM.RTI-1. B C11y4ae, ec111-1 o6a I-111M 0AI-1H 113 HHX HaXOARTC.R Ha BHew

HHX 3anOMHHai')~HX yCTpOHCTBaX, TO 3Ha4eHI-1.R KBaHTOB paBHbl H 11e-

>KaT B npeAenax OT 0 AO 2 U -1, 3Ha4eHHR KBaHTOB paBHM Hynn, 

ec1111 AaHHa.R en He HCnOJlb3yeT cepBHC CHCTeMM. 

Ha4ailbHOe 3Ha4eHHe C4eT4HKa 4HC11a TaKTOB npeo6pasoeaHHR ew-

4HCI1ReTCR MOHMTOpOM CHCTeMW nepeA 06pa~eHHeM K en Ha OCHOBe 

AaHHWX 06 HMe~~eMC~ B HaJl!-14111-1 KOilH4eCTBe roTOBOH K o6pa60TKe 

HH¢0pMa41-1M, 06beMe naM.RTH A11R pe3yJlbTaTOB ~ Be11H41-1He KBaHTOB 

npeo6paaoeaHM.R. 3Ha4eHMe C4eT4HKa ncq Bbt41-1C11ReTCR no ¢OP!"YJle 

{ 

Nl/nl , ecnH Nl/nl < N2/n2 n = - , , 
cq . 

N2/n2, ecnH Nl/nl > N2/n2. 

'3AeCb Nl 11 N2 - AilHHbt, a nl 1-1 n2 - 3Ha4eHHR KBaHTOB npe

o6paaoeaHHR COOTBeTCTBeHHO AJl.R 6y¢epa-HCT04HHKa H 6y¢epa-npH

eMHHK8, 

TaKoA cnoco6 BW4HcneHHR c4eT4MKa noaconReT aaKasaTb cTaH

AapTHOA nporpaMMe c noMo~b~ sHa4eHHR c4eT4HKa MaKCHM8JlbHO AO

nycTHMY!O no 06beMy onepa41-110, 3aMeTHM, 4TO npH 1'!Cn011b30BaHHM en 

He06XOAHMO, 4T06bt .c\111-'!Hbl 6y¢epa-HCT04HHKa H 6y¢epa-np!-1eMHHKa 

6btJll-1 KpaTHbl 3Ha4eHHRM KB8HTOB npeo6pa30BaHH.R, 

B03MO>KHW OTCTynneHI'IR OT orp8H!-14eHHH 1 HaJlO>KeHHWX Ha CTPYKTy

py H cnoco6 ¢YHK41-10HMPOBaHHR en, HCnOJlb3yro~eA cepBHC CHCTeMbl. 

TaK·, TpeTMH apryMeHT MO>KeT 6btTb He 6y¢epOM, a, HanpHMep, nepe

MeHHOH 1'1111-1 KOHCTaHTOi1, 1-1111-1 BOBCe OTCYTCTBOBaTb. B 3TOM CJly4ae 
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B7teP A 

64 CliOBa 

B7teP B 

!2 CliOB 

PHe.4. npoeTeHWHH npo~eee npeo6pa30B8HHH 
HH¢lOpM81..1HH. 

e4HT8eTeH,4TO en o6pa6aT~BaeT HeT04HHK KB8HT8MH B nl 6aHTOB, 
a npHeMHHK8 npOeTO He eyQeeTByeT. 3Ha4eHHe n2 AOJlMHO 6~Tb 
paeH~M HYJl~. TaKaH en MomeT oeyQeeTBJlHTb, HanpHMep, B~BOA 

rpynnaMH no nl 6ai1Toe onepaTHBHO~ na~HTH Ha TeneTal1n, ,qHe
nne~, nepe,qa4y no JlHHHH eBH3H H T.n. 3Ha4eHHe e4eT4HKB B MO
MeHT HHH~HHPOB8HHH en 6y,qeT paBHO Nl/nl. 

Ha·pHe.3 np~ee,qeH ¢lparMeHT en, HenOJ1b3Y~QeH eepaMe eHeTeM~. 
3Ta nporpaMMa eKna,qbiBaeT ,qea eoee,qt-mx 4Mena TMna REAL H3 He
T04H-HKa ~ pesynbTaT 3aebmaey e ·npHeMH~K. TaKHM o6pasoM, :na 
en npeo6pasy~T ~am,q~e 4eT~pe enoea HeT04HHKa e ,qea enoea npH
eMHHKa /KBBHTbl npeo6pa30B8HHH paBHbl eOOTBeTeTBeHHO ·n1=8 H 
n2= 4 I. 

5. Henonb30BAHHE eEBBHeA eHeTEMW en, 
BKnro4EHHO~ B nPOUEee 05PA60TKH 

8 ABHHOM naparpa¢le M~ OnVIWe~ Ha npVIMepe pa6oTy en, Vlenonb-
3YIOU\eH eepBHe eHeTeMbl VI BKni04eHHOH B npo~ece o6pa()QTKVI .. noHH
TVIe' npo~eeea, ero nonHoe onpe,qeneHVIe, eee,qeHo e pa6cne 151 , a 
s,qeeb Mbl paeeMOTpVIM TOJlbKO ¢>parMeHT npoeTe11wero npo1..1ecea /eM. 
pV1c.4/, KOTOp~H B~nOJlHHeT npeo6pa30B8HVI~ HeXOAHO~ HH¢lOpMBI..IVIVI 
H3 6y<!ie''pa 'A n·o' anropHTMy, peanV~soeaHHOMY nporpaMMOH FUNC 
VI pesynbTaT saebmaeT e 6y¢>ep B • 

B npMMepe 5y¢>ep A VIMeeT ,qnVIHY 64 enos a, a 6y¢>ep· B ·-· 12 
enos. eTa'H,qapTHBH nporpaMMa FUNC MenonbsyeT eepe11e el1e.TeMbl 11 
oeyQeeTBJl~eT ·npeo6pa30BBHVIe KBMAbiX 16 enos ~eT04HVIKB /6y¢>ep 
A I B 4 enoea npVIeMHVIKa /6y¢>ep B I; KeaHTbl npeo6pasoeaHVIR 
paBHbl n1=32 VI n2= 8. cri FUNC VIHMI..IVIVIPYeTeH MOHVITOpOM, KOr,qa 
6y¢>ep A /VIeT04HVIK/ '3anonHeH HH¢lOpMBI..IVIei:1, rOTOBOi:l K nepepa-
60TKe. np11 nepeoM o6paQeHVIVI K FUNC MOHI1TOP ¢opMV1pyeT HT, eo
eTOHHVIe KbTopol1 e 3TOT MOMeHT epeMeHVI np111ee,qeH'o Ha p11e·:s. Mo
HVITOP Sa,qaeT 3H84eHHe e4eT4VIKB, paBHOe ·3, VI HB4BJlbHble a,qpeea 
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~cnonb3YBMbiX MaCC~BOB. en nony4aeT B B~ge ~CXOgHOH ~H$OpMa~~~ 
Macc~s gn~HoA s 16x3=48 enos. OcTanbHafl 4aCTb 6y$epa A ~rHo
p~pyeTcfl /Ha pHc.5 oHa ~so6pameHa nyHKT~poM/. llnfl pesynbTaTOB 
en ~MeeT Macc~B An~HOI:i B 4x3=12 enos /secb 6y$ep B I. no 
OKOH4aH~~ pa60Tbl en C4eT4~K 4~Cna TaKTOS 6y,QeT paeeH Hyn:o, a 
BblgeneHHble gnfl pa60Tbl y4aCTK~ 6y$epoe FUNC nepepa6oTaeT e co-
OTBeTcTs~~ c sanomeHH~M s Hee anrop~TMOM. . 

nocne Toro KaK pesynbTaTbl pa6oT~ FUNC /6y$ep B I 6ygyT 
o6pa6oTaHbl gpyr~M~ en ~ 6y$ep B 6yABT ocso6omgeH OT sanon
H~eweH ero ~H$0pMa~~~. MOH~TOP CHOBa ~H~~~~pyeT en FUNC • np~ 
3TOM 6yAeT y4TeHo, 4TO nepBble 48 enos 6y$epa A yme o6pa6oTa
Hbl. nepeg BTOPbiM ~H~~~~poeaH~eM FUNC MOH~Top sagacT 11T, co
cTOflH~e KOTOpOH np~BegeHO Ha p~c.6. 3Ha4eH~e C4eT4~Ka 6ygeT 
pasHo 1, agpec Macc~sa-~cT04H~Ka paeeH aApecy 49-ro cnoea 6y
$epa A/Ha4ano Heo6pa6oTaHHOi:1 o6nacT~ 6y$epa/, a agpec Macc~
sa np~eMH~Ka 6ygeT agpecoM . nepsoro cso60gHoro cnoea 
6y$epa ·B /nepeoro cnosa, T.K. 6y$ep oceo6omgeH nonHOCTb~/. 
TaK~M o6pasoM,en FUNC 6yAeT npegcTaeneH Macc~e ~cxogHbiX AaH
HbiX gn~HOH 16x1 enos B 6y$epe-HCT04H~Ke ,a gnfl pesynbTaTOB en 
so epeMfl pa6oTbl 6ygeT ~-tcnonbsosaTb Macc~-ts gn~-tHoi:i 4x1 cnoea e 
6y$epe-np~eMHHKe. Ha p~cyHKe He~-tcnonbsyeMble 4acT~ 6y$epoe 
11300pameHbl nyHKT~pOM. 
. B 3TOT pas FUNC oTpa6oTaeT OAHH TaKT npeo6pasosaHI1fl, noc

ne 4ero MOHI1T0p ~npegen~T, 4TO 11CXOgHafl 11H$OpMa~l1fl 11C4epnaHa, 
o6bflB~T 6y$ep A ceo6ogHbiM, 11 FUNC 6ygeT 11HI1~11HposaHa BHOBb 
n~-twb nocne ero sanonHeH~fl HOBO~ nop~11e~ gaHHbiX. PaccMOTpeHHbiH 
HaM~ $parMeHT npOI.Iecca flBnfleTCfl no CyiJieCTBY 4aCTHbiM np~MepOM 
3neMeHTapHoro npo1.1ecca 161 - eg~H~I.Ibl nporpaMM~posaHI1fl napan
nenbHO ~cnonHfleMbiX npo~eccos HaKonneH~fl 11 npegeap~-t,TenbHO~ o6-
pa6oTK~ e cl1cTeMe eAHnO. 

6. PEKOMEHAAUI-111 An~ nPOfPAMMI1POBAHI1~ nPOeTE~llii1X en 

np11 nporpaMMI1pOBaHI1~ en He~36emHO B03H~Ka~T eonpOCbl: KaKI1-
MI1 Ka4eCTBaMI1 gonmHbl o6nagaTb en? KaK11B anrOp11TMbl YAOOHO pe
ani130BaTb s Bl1ge en' 11CnOnb3Y~U111X cepBI1C CI1CTBMbl7 KaK~M o6pa-
30M pas6~-tTb peweHI1e o6111ei:1 saAa4~ HaKonneHHfl ~ npegsap~-tTenbHO~ 
o6paOOTKI1 Ha HeCKOnbKO en? 11 gpyr~e. Ha 3TI1 sonpOCbl B Ha
CTOfliJieB epeMfl gOCTaT04HO. nonHbli:i OTBBT gaTb HBS03MOmHO. Ho TeM 
He MBHee ce~4aC MOmHO np~-tseCT~ HeKOTOpble peKOMeHga~l1~ OOUIBrO 
xapaKTepa, KOTOPble noMoryT nony411Tb 6onee ObiCTPOAeHCTBYIOIII~e 
onepa~11~, pean~30BaHHble B B~AB en, paCWI1p~Tb o6naCTb 11X npi1-
MeHeHI1fl, o6ner411Tb BbiOOP anropi1TMOB, KOTOPble cnegyeT peanl1so-
saTb B Sl1ge OgHO~ Hn11_HeCKOnbKI1X en, 11CnOnb3Y~IJIHX cepBI1C Cl1-
CTBMbl. 
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llnfl JllOOblx· en menaTenbHo TaKoe nocTpOeHI1e anropi1TMa, npH Ko
TopoM: 

1. en B npOI.IeCce paOOTbl He nOpTHT CeOFI /see 113MeHeH~fl en 
BblnOnHFieT TOnbKO CO CB011M~ apryMeHT8M~ n1160 nepeg OKOH4aH~-teM 
ceoe~ pa60Tbl eoccTaHaen~saeT see 11 ~cnop4eHHble11 o6nacT~ .npo
rpaMMbl ~ pa6o4~e 'F14eAK~/. 

2. Cn FIBnfleTCFI o6paT~MOH, T.e. OHa He nOpTI1T ~CXOgHbiX AaH
HbiX. Taky~ en-MomHo~ Hanp~Mep, gsa pasa nogpflA ~H~~~~posaTb 
/He 3arpymaH B On nOBTOpHO/ C OAHHM~ ~ TeM~ me apryMeHTaM~ ~
nony411Tb OAHHaKOBbiH pesynbTAT. 3aMeTHM, 4TO 3anporpaMMMpOBaH
Hble T8K~M cnoco6oM en o6ecne411B8~T 6onee H8ABmHy~ paOOTY npi1-
KnaAH0H C~CTeMbl. 

np~-tBBABHHble peKOMBHA81.1M~ He FIBDFI~TCFI OOFI38TenbHbiM"' HO $8KT 
H8DI1411FI MnM OTCyTCTBMFI K8mAOro 113 3TMX CBOi:iCTB OTpamaeTCFI B 
A0KYMBHT8~MM en. 

npMBBABM T8.Kme peKOMBHA81.111M, CBFI38HHbiB C 11CnODb30B8HI1BM 
cepBMCa CHCTBMbl: 

3. KsaHTbl npeo6pa30B8Hio1fl cnegyeT Bb10Mp8Tb K8K MOmHO MBHbWM
MM. noTepl-1 CKOpOCTM pa60Tbl en He ~03HMKHBT, HO OHM OYAYT npH
M~HMMbl K 6y$epaM, MMB~UIMM 6onee WHpOKHH A1-18na30H pa3MepOB . 

4. AnropHTMbl, MHBapMaHTHble no OTHOWeHHIO K pa3MepaM o6pa6a
Tb1BaeMbiX M8CCMBOB, cneAYBT pean~-t30B8Tb B BMAe en, I-1CnOnb3Y~U111X 

CBPBI1C CMCT~Mbl. TaKHMM anrOpMTM8MM FIBnfi~TCfl anrOpMTMbl COpTM
pOBKH, $MnbTpai.IHM, npeo6pa3oBaHHFI $OpMaTOB 11 T.A. 

5. Anrop~-tTMbl, He o6naAa!OUIMB ynOMFIHYTOA a· npeAbiAYU\BM nyHKTe 
MHBap~-taHTHOCTb~, cneAyeT pa30MBaTb Ha 4aCTM, ecnM 3TO B03Mom
HO, C TBM, 4T00bl a2e HBOgHOPOAHOCTI-1 anrOpMTMa noKanM30BaTb B 
paMKax KBaHTOB npeo6pasosaHMfl. TaK~-te anrop~-tTMbl He o6nagaiOT HH
sapHaHTHOCTbiO B npegenax OAHOrO KB8HTa 1-1 o6nagaiOT BIO SO seeM 
MaCCMSB gaHHbiX, ecnH o6pa6aTbiBaTb ero yKa3aHHbiMH KBaHT8MH. 

6. PeanH38l.IHIO cnomHbiX anropi1TMOB, ecn11 sosMomHo, cnegyeT 
pa30MBaTb Ha HeCKODbKO Cn, C y4eTOM npegb!AYU\HX ABYX peKOMBHga
I.IMH. 

7. B03MO>I<HO T8KOe nOCTpOBHHB anropi1TMa en, npM KOTOpOM Bbl
pa60T8HHbl~ 8 COOTBBTCTBHI1 C OnMC8HHbiM npaBHDOM CMCTBMHbl~ C4BT-
41-1K MOmeT Hcnonb30BaTbCFI Cn OTnH4HbiM OT npeAnOmeHHOrO /CM.n.4/ 
cnOCOOOM.· en B 3aBMCHMOCTH OT anrOpHTMa MOmeT cpa3y 38HBCTM B 
C4BT4MK Hynesoe 3H84BHMB MnM YMBHbWI-1Tb ero Ha HBCKODbKO BAMHMLI 
Sa OAHH TaKT npeo6pa30B8HHFI. $opManbHO C41-1T8BTCFI, 4TO en Bbl
nOnHHna saKasaHHYIO onepa1.11-1~, ecn1-1 nocne ee pa6oTbl 3Ha4BHMe 
C4BT4MKa paBHO Hyn~. 
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CJIOBO 1 

7. 3AKJ1!04EHI-1E 

npHHflTW~ B CHCTeMe 
eAHnO cTaHAaPT nporpaM
MHpoeaHHfl en nOSBOJlfleT 
cosAaTb cpeACTBa reHepa-
1..11-iH nporpaMMHbiX C~-teTeM 

cno•o 2 Allfl KOHKpeTHbiX 3KcnepH
MeHTOB, OpHeHTHpOBaHHWe 

CJ!OBO 1 

CJIOBO 2 

CJIODO 1 . 
CJ!OBO 2 

CJIOBO 3 

CJIODO 4 

Ha nonbsoeaTenfl, He 
HMe~~ero cnei..IHanbHOH 
nOArOTOBKH B o6naCTH 
CHCTeMHOrO nporpaMMHpO
BaHHfl, npH OnHCaHHH npH
KJlaAHbiX CHCTeM He Tpe6y
eTCfl SHaTb CTPYKTYPY en, 
HCnOJlbSyeMWX AJlfl KOMno
HOBKH, H AeTaJ1bHO OnHCW
BaTb HX esaHMOCBflSH. OA
HI-1 H Te JKe en MOryT 6b1Tb 
HCnOJlbSOBaHW B paSJ1H4HWX 
npHKJlaAHbtX CHCTeMaX 6es 
KaKOH-1111100 MOAH$HKa1..1HH, 
4TO o5ecne4HBaeT npe
eMcTBeHHOCTb pa3BHTHR 
npHKnaAijWX CHCTeM. Bo 
BpeMR npoBeAeHHR 3KCne
pHMeHTa OHM MOryT fiWTb 
MHMI..IMMPOBaHW aBTOMaTM-

4eCKH B COOTBeTCTBHM C S8A8HHOH nporpaMMOH 3KCnepMMeHTa J1H60 
B MHTepaKTMBHOM pelKMMe no npHKasy C KJlaBMaTypw TeJleTa~na~ 

npMHRTW~ CTaHAapT AJl.R nporpaMMHpOBaHMR en o6ecne4HBaeT HM 
CJleAY~~~~~e Ka4eCTBa: 

1. HesasMCHMOCTb DT MecTa pacnonomeHMR H AllHHW o6pa6aTwaa
eMwx MaccHBOB AaHHWX. 3aMeTMM, 4TO 3TO Ka4eCTBO o6ecne4HBaeT
C.R AJlR en' HanHcaHHbiX Kat< Ha MACRO-II, Tal< H Ha FORTRAN-IV. 

2. OpHeHTai..IH~ Ha o6pa6oTKy AaHHwx, nocyyna~~Mx e peanbHOM 
MaCWTa6e BpeMeHM. 0co6eHHOCTb SaAa4 3TO~ OOJlaCTM COCTOHT B 
TOM, 4TO oobeM HCXOAHblx A8HHbtX, nocTynatO~I-IX Ail.R o6pa6oTKH, 
nH6o HeonpeAeJleH, nH6o ero HemenaTeJlbHO orpaHM4HBaTb. 

3. OpraHHSai..IH~ He.RBHWX I..IHKnos sa C4eT MGnonbsoeaHH.R cepeH
ca CHCTeMbl npHKJlaAHbiMH en. 

4. BosMolKHOCTb nporpaMMMposaTb s BHAe DAHOH HJlH HeCKOJlb"" 
KHX en ADCTaT04HO WHpOKHH Knacc anrOpMTMOB, 

l-1cnoJ1bSOBaHHe naKeTa en B CMCTeMe eAHne: nosB011.1'1eT OpHeHTH
poeaTb cpeActea reHepaliHH npHKnaAHWi CMCTeM Ha onpeAeneHHWR 
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1<11acc 3KcnepMMeHTOB H npeACTaBHTb 3TH en B BHAe onepai..IHH 
,npo6neMHO-OJ'HeHTMpOBaHHOro .R3b1Ka BbiCOKOro YPOBHR. 

Aetopbl BblpalKatOT 6naroAapHOCTb r. R • .RHOBCKOMY' 10. liaMcpa~ H 
r. 6anyt<e sa noneSHbte o6cylKAeH~~t.R H T. 6. >Kypaenesoi1 sa ocflopMne
HHe pyKOnHCH. 

nP!-1IlOmEHI-1E. nPEAeTABJlEH~E 41-ieEJl B e~eTEME eAHnO 

$opMaT 4Hcen s cHcTeMe eAHno npHH.RT aHanorH4HJ>tM paspa6o
TaHHDMY $1-1 p~oi1 DEC Afi.R .R3btKa FORTRAN-IV 191 • Uenoe 4HCno 
~AHOKpaTHO~ T04HOCTH SaHHMaeT OAHO CJlOBO onepaTHBHO~ naM.RT~ 
/p11c. 7a/. 3Aecb S o6osHa4aeT SHat< 41>1Cfla: S = 1 , ecnM 4Hcno 
o:rp~~tllaTeJlbHOe, H S = 1) , ecn11 OHO nonolK~TenbHOe. Uenoe 4Hcno 
AByKpaTHoi1 T04HOCTH aaHHMaeT ABa nocneAOBa:renbHWX cnosa 
/p~c. 75/. 4~~tcno THna REAL .OAHOKpa:rHoi1 T04HOCTM saHI>1MaeT ABa 
CJlOBCI onepaTHBHOH naMRTH /pHC. 7s/. 3AeCb -S - SHaK MaHTHCCbl. 
nop.RAOI< 4HCJ1a SaHHMae:r 8 paS,PRAOB H MOlKeT npHHHMaTb SHa4eHI1.R 

OT 000 S AO 377e r, 4TO COOTBeTCTBye:r B AeC'RTH4HOM npeACTaeneHi1H 
HHTepaany 2-12 7 2+127 • MaHTHcca HMee:r J\llMRy 24 pasp.RAa_, 
HO Afi.R Hee Ol'BOJ:\HTCR e naM.RTIII TOllhKO 23 pasp.R.Aa. eTapwHl1 pas
P.RA MaHTIIICCbl B ijBOH4HOM BHAe BCerAa paseH eAHHHI..Ie, T. K. 411CJ1a 
THna REAL npeA<;:TaeneHbl a 1-!0pManHsoeaHHOM BHAe~ noaTOMy 3Ta 
CTapwaR eAHHiill..la.MaHTHCCW ~cerAa nOApa3yMeeaeTCR, HO $H3H4eCKIII 

-He sanHcbteaeTc.R e 11aM.RTI1 3BM. 4Hcno n1na REAL ABYKpaTHoi1. 
T04HOCTH 3aHHMae:r 4e:rwpe cnoea (p!1c.7r/. 
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