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3xcnnyaTaqHR CHCTeN aBTONaTH3B~H npoeKTHpoBaHHH H npoH3Bo~CT
sa (CAITP) ne~aTHHX n~aT Tpe6yeT HHTeHCKBKoro o6ueHa HH~p~eR weM

~ OT~enbHYWM YCTpoAcTBaMH, 3~eAcTBOBaHHHNM B TeXHonor~eCKOM npo
~ecce. Oc06eHHo BenHK npM 3TOW 06b€M McnOnb30BaHHH ne~neHT (TIn ) . 

Ka.K IIOK63liBaeT OIlHT, QBIlt€ Bcero npH BHBo~e HH¢lopM6~HH HB fIJi CJJytl8.l)T

eft nH60 o~KHo~e OmK~KH, AM60 naQKH OmK60K no KaKoR-HM6YAb o~oR H3 

BQCbVK Mcnonb3yeMJiX AOpoll€K. I1epl>opa.TOfli. yae no CBOHM TeXHKQeCKHN 
~YN , He rapaHTHpynT no~eKKR npaBHnbHo~ KH$opM~H npM Tpe6ye
MOM Ha npaKTHKe o&beMe (~o 100 fi 6aAT). 

KpoM€ Toro, npH BBo~e fIJI TllRMe B03MOllHH omH6KK YCTpoAcTB BBOAa . 

AnH KOHTpan.R npaBHnbHocTH one pa~R BBoAa/sblBoAa UJl 06bNHO HCnonb .:lY
eTCH BOCbMaR AopollKa ~H npoeepKH Ha ~eTHOCTb (He4e1HOCT~~c.na 
npo6H BOK B K~oR CTpoKe . TaKoR npHew n 03BOnH€T 06HapYlIHBaTb Omu6KH 
Kp8THOCTH 1,3,5,7. Tax KaK oWH6KH KpaTHOCTH 2,4,6 H 8 qeTHOCTH Kona 

He M€HKDT, TO TaKH € omH6KH He 06Ha pYZHaaOTCH. r naBHYR HeAOCTaTOK 3TO

PO weTona COCTOHT B TOM, qTO ecnH 0AHH04HY€ omn6KH H 06HapyzeHY, TO 
Bce paBHO HcnpaBHTb HX o6~IO He ynae TCH. A 4€M n03AHee 8 T€XHOnO

I'K4ecKoA ~en04Ke 06HapymeHB omH6KB, Tew nopo.e 06xOAHTCH ee HCrrpBB
neHMe. floJlyqe HHe lEe HeCKonbKMX KonMA [lJl npK BO,ll,HT K 60JlbUlMM nOTepftN 

pa6oQe ro BpeMeHM, peCYPCOB 3E1ol H nepepacxo,lly JlJl. 
AAH pen:e HHH nOCTaBJIej10R ~raliH B CAIIP ., rpa4l" 6W1 npHNeHeH oo ..e

xOyCTORqHB~ KO~ X€MMMHra 1 , 2 , . llPH aTOM 8 Aopa_eK llJl pa36HB8DTCH 

Ha 4 KH!fx>pM.aU;MoHtruX, 3 npoeepoQI-IllX H I - o6~eA npoeepKH Ha QeTHOCTb . 
4 - pa3p~A KOA n0 3BOXHeT nepeAaTb 16 KOAOBYX enos. llPMHR8 1 KO~ 
3a KOA ne peKJlOlieHKH perKcTp8, MOMMO nepenaT b YlIe 30 KOAOBYX cnOB. 
3TOro BIlOJlHe ,nOCTBTOllHO ,D.JLfI nepeABtm ,D.8.HHbIX WOHTaxHOR cxew Jm60R ne
qa THo A nnaT~. PacmxpeHHHA xKHeAHYR (? , 4) -KO,n XeMWHHra Tpe6yeT WKHH

wanbHor o KOn KQ e CT8a npo BepoQHHX p63PRAO B K 06ecnellMsaeT npoCTOry H 

3KOHOMMQHO CTb anrOpMTWOB KOAMPOB8HMH (AeKoAKpoBBHKR). TaKoR KOA 00
3BOnfteT 06HBpyaHB8Tb H BBTOMaTK4eCKK McnpaanHTb o,ltMHOQHye OmH6KH, 
Aon~eHHHe B K~oR CTpoKe nn, no HD60R ,nopaaKe, B TaK.e 06HapYMH
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88Th 	omH6K~ KpaTHOCTH 2,3,5, 7. 3To rapaHTHpyeT npaKTKQeCKH 6e30mH
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HeTpYAHO 3~dTHTh , QTO COAe~KNOe KaaAOrO cTo.n6~a MaTpMQS H HBnHeT
CR ji,BOHl.l.HOR 3anHChIJ ero HOlr4epa. (npH HameR Hyvepa~HH crrpaBB. Haneeo ) . 
)In.q onpe,n,eneHMH npaSHJIbHOCTH nepe,n,aqM eeKTOpa ;; eyt{HCJlReTClI ero 
C~POM , p8.BHYR eeKTOpy ~.HT (no onpeAeneHKO). EcnM CHH,II,POMOM BeK
Tapa U RBJI.ReTCR HyneeoR BeKTOp. TO nepe,Il,aqa npoDLllR npaBHJIhHO, T.e. 
a npHHHT OM Ko,n,e OmJICiOK HeT. ECJJ" ae CHH,D,POM BeKTOpa u He HYJIeBOR, 
TO " PH nepeAaqe npoH30mna OmH6Ka. Ec~ npKHHTYR KOA co~e~MT O~H
H04Hyn omM6KY B i-II paspR.I\e ( i - R Aopone rul), TO ero CHK,I\PO" 
6YAeT COBll8.,ll,aTb C i - I( cTon6Qow WaTpHQli H • B 3TOW CJlytlae CMH,D.POM, 
qHTaeMIiA KaK ,n,BO)I'DIOe tlHCJJO, AaeT HOwep p8.3PJlAS., B KOTOPOWAon~eHa 

omx6Ka. ~R Hcnpasn8HHH OmM6KK 3HaqeH He 3Toro p83PRAa HSAO npoCTO KH
aepT14poBaTb . 

HanpHYep, ecXM KO,n, (100 10 11) npHHftT sepKO, TO ero CHH,n;pou 
paBeH (000). EcnK ae,,Il,onycTHM.e aTOM KO,Il,e ~on~eHa OmM6Ka e 5-u paa-
PRAe , T.e. npKHHT KO,n, ( 1011 0 11 ), TO Hweew 
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Kpoue Toro , npM O,D.HHOtIHoR OmH6Ke HapymaeTcR 06~aH qeTHOCTb KO
~a , npoaepRe~aR pa3p~OM . UPH ABoRHon oWH6Ke 06~aH qeTHOCThb a 
COXpaHHeTCR, HO CHHAPOM Ko~a CiYAeT OTnHQeH OT HynR. 

3~eCb Heo6xOAHNO OTueTMTb, tlTO B cMny npoCTOTY annapaTHoR pea
.nM3~H npoQ6p.yp KOAKPOBaHKR (AeKOAHpO BaHHR) KOA6 XeMWHHra Qeneco
06pa3HO HenocpeACTBeHHO BCTpaHBSTb KX B yrrpaan~ annapaTypy CTaH
KOB C npoI"pa.MMHYY ynpaaneHHeM. 

~ea,BcnBACTEMe mHpOKOrO HcnOXb30BaHnH ne~KapT(nK) Ann liOI\rO

TOBKK nporpauY " ~, ~e.neC006pa3HO npHMeHMTb K 3AeCb nOY6XOYC
ToAllHaoe KOAKpOBaHMe. YCTpoRCTBa nOArOTOBKH AaHHtiX C nepenpor paYMH
PyeYHMH HO,n,OBHWH MaTp~ n03BOnmDT 3TO CAeJIaTb. 3,Il,eCb MOMMO ~K
THBHO Kcnonb30BRTb (16, 11 )-KOA XeYWHHra , B KOTOpaM Ha II KH~Pwa
l1HOHHllX paSPR.I\OB npHXOAHTclI 4 npoBepoqH!D( M I pa3pR.I\ o6aleR npo aep
KH Ha qeTHOCTb. B STOM cxyqae , Kcnonb~yR 7-pa3P~ KOA rlO~-7( ASCII , 

I SO) H C<lHTtilI OCTMbHlie lfH<fJopYBl1HO","", pa3pJ\AI>I (8+II) HyneB1M1 , "'" 

nonyqHII 12-paspR.J\HNA MOA (7+4+1), cooTBeTcTB~R <lHC~Y CTpoK ilK. 
Moano Hcnonb30BaTb H HOA KOH-e, B3RB 3R OCHOSY (1 5 , 11)-KOA XeYMHHra. 
TorAa MY, cOBepmeHHo HHtlero He TepRR B KH¢opuaunOHHOR eMKOCTH ~, 
nOJIyqaew e03MOKHOCTb aSTOW&TMtleCKH McnpaBnRTb OAKHOllHHe omn6KK B Ka&
~oR KonOHKe ilK H 06HapYXKsaTb omH6KH Kp6THOCTM 2,3 ,5 , 7 ,9, 11. PeanM
3~Hft 3Toro nOAXo~a AaeT 3HaltHTeJIbHtiA nOJlOaJ4TeJlbHblA ~KT. 

B SaKnD"eHMe QBTOPU d~apoAapllT H.H.rOBOPYHQ H E. A.BesPYKOBa 3a 

nOAAepzKY OToR pa60m. 

JlHTeJ)8Typa 
I . 	Hamming R. W.,"Sell Syst. Techn. J." ,19 S0 . 29 . 

2. 	BepeSIlM H. T. H /\p . KoAHPOBaHHe 1fH<fJopYBl1HH (ABOH""". KOAY). Cnpa

eOllHKK . "BH~ mxona" , XaPbHOB, 1978 . 

~ 
 3. ApnKHOB ii. H. , Ca.Jl.OBCKHR Jl .Ea Ko,D;hl M ws,'reMaTKRa • "Hayxa", Y., 


1983. 
PyKOllllCb noc'fYIIWlll B " SAQTQl[bCKKlt OTAWl 

28 AeKMpII 1~4 rOAA. 
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8 06~HeHHOM MHCTMTYTe ~AepHWX MccneAOaaHMM Ha~n 
BWXOAMTtt d50PHMK "KpamKU8 coo61118HUR OHRH". 8 HeM 
6YAYT no~aTttC~ CTaTttM, cOAep.~Me 0PMrMHanbHWe HaY~Hwe, 
HaY~HO-TexHM~KMe. MeTOA"~CKMe .. npMKnaAHWe pesynttTaTW. 
Tpe6YIII'Me cpo...ttOM nyfinMKallMM. 6yAY'tM 4aCTblO IICoo&teHMH 
0141'14". CTaTtt .. , ac.eAIUMe B C60PHMK. MHeIOT. KaK M APynte 
MSAaHHM OMAM, cTaTyc ~M~HanbHWX ny6nMKallHM. 

C60pHMK ltt<paTKMe coo6ateH"~ OM1IH" C5YAeT MlXOAMTb 
peryn~pHO. 

The Joint Institute for Nuclear Research begins publi
shing a collection of papers entitled JINR Rapid communi
cations which is a section of the JINR Communications 
and i s intended for the accelerated publication of impor
t ant results on the fol lowing subjects: 

Physics of el ementary particles and atomic nuclei. 
Theoretical physics. 
Experimental techniques and methods. 
AcceIera tors. 
Cryogenics. 
Comput ing mathematics and met hods. 
Sol id state physics . Liqu ids. 
Theory of condenced ma t ter. 
Appl i ed researches . 
Being a part of t he JINR Commun ications, the art icl es 


of new collection li ke all ot her publ ications of 

the Joint Insti t ute for Nucl ear Research have the status 

of official publ ications . 


JINR Rapid Communications will be issued regularly. 

fiaXOMOB B.Jl., 'lepllellKo II.n . 11-84-861 
ItpnMeHeHHe lIoMexoycTofl4HBoro KOAHPOO;'tlliUl Hllctlopt-tatlHH 

Ha nepmoHocHTenRx 

,UJUI 05eC l le4emiSf HaAeXIIOCTH Onepa11,Jfi'l BBoAa/Bt-JBoAa n eptllo
neHT B CHCTet-le aBTOMaTH3rl.ltHH npoeKTHpOOamlJI 11 n p OH3BOACTB3 

ne'laTHhiX nnaT " fpactl" ObUl npHMelielI nOMeXOYCTOiil.JHBbI11 KO,c; XeM

MHHra , 'ITO n03BDnHnO n pH MHHHManbHOM KDnH'4.eCTDe n p ODepO'lHblX 

pa3pHAOB II npOCTbJX anropHTMax KOAHPODllllMSf/AeKOAHpoe aHHR 06

HapY"CHBaTb Ii aBTOMaTH"I CCKH HcnpaenHTb OAHl-{o tJltbJe o WH6KH B Ka)K

AOJi cTpoKe nepq,oneHTt.I , a TaK);(e oGmlp Y;:GieaTb OAlIOBpeMeHHble 

0l!lH6KH KpaTJlOCTH 2 , 3,5,7. :lTO o6eCnetIHBa eT npaKTHl.le CKH 6e30wH

tiOl..{HytO nepeAa'lY A<1HHbIX. TaKoe n OMexoy c TOH'IHBOe }<:o,c;Hpou al{He 

I.\enecoonpa.:mo npHMeHflTb H npH JlOArOTODKe ,c;<lJlJ-ILIX Ha n epctloKap

Tax. PeaJIH3al,tHfl 3 Toro n o,ltxOAa )laeT ODnbWYlO 3KOIIOMJilO patio4.ero 

epeMe lfH , pecypcoD 3BH H nepli>oHocHTeneH 11u<bop MaI.\HH. 

PaOOTa BblnonHeHa B naoopaTopHIl Bbl4.HCflHTenhlloi1 TeXlUlKH 

H aBToMaTH3a~HH OHHH. 
CooO.eHHe OObe~eHHoro HH cTHTyTa RAepHWX Hc cne AoaaHKA. ~OHa 1984 

JIepeBoA O . C. BHHOrp<lAODoi'i 

Pakhomov V. L •• Chernenko N. V. 11-84- 86 1 

Use of Error -Correct ing Da ta Codinr. on Perfocarriers 


Er ror-correcting Hamming code was appl ied in order t o 
guaran tee the reli ab ility of operations in/out of perfoband 
with i n the "Graf" sys t em of automatic design and product i on 
of pr inted board circuit. This mode makes it possible us ing 
a mini ma l amount of check-in points i n simple encoding (de
coding a l gorithms, t o de t ec t and automatica l ly correct s i ngle 
erro r s in each row of the perfoban<.l as well as to detec t si 
multaneous l y errors of multiplicities 2,3,5,7. Consequently, 
practical ly errorless transmissions of data is guaranteed. 
Such er ror-correcting coding t urns out to be very reasonab l e 
also when preparing data on perfocards. lmplcnentat i on of that 
appr oach resul ts i n a large shorteting of worl:.inc time, com
puter re sources and of perfo·· type informat ion carr lars. 

The i nvestigation has been performtld nL Lhe.! Laborolory 

of Comput ing Techniques and AutOMation, J INR. 
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