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Pedhepar. Npennaraetca npocTon MeToq aHanu3a peakumy yCTPOWCTB uundpoBon 06paboTkm
curHanos (YLOC), dyHKUMOHMpPYOWNX B cucTeMe ocTaTouHbix knaccoB (COK), Ha TecTupyioulee
BO3JENCTBUE.

Mpu BbIGOpe MeToma obecneyeHuss HagexHoro dyHkunoHnposaHusa YLIOC BaxHoe 3HauveHue
nmeeT: 1) coxpaHeHne UCXoZHOro ypoBHs npoussoautenbHocTn YLOC; 2) skoHoMMA nnowaam Kpuctanna u
3HepronoTpedneHua MMC.

Ons YUOC, wucnonb3yeMbiM «MNO MNPSMOMY HasHadeHuo» — Ans obpaboTkm aHanorosomn
MHGOPMAaLMKN, KpaTKOBPEMEHHbIE OTKa3bl, BbI3BaHHble COOAMU 3HAYMTENBHO MEHEee KPWUTWMYHBLI MO
CPaBHEHMIO C OTkasaMu, BbI3BaHHbIMM gedpektamy annapatypbl. [lodToMy C  y4eToM  yKa3aHHbIX
NpMopUTETOB OCODYIO aKkTyarnbHOCTb MPUOBOPETaT METOAbl TECTOBOIO KOHTPOIS.

Bnarogapsi MHOrouMCneHHbIM LOCTOMHCTBAM, npexae Bcero, obecneyeHno BO3MOXHOCTM MOMHOMo
pacnapannenMBaHusa BblYUCNEHNU, LLUMPOKYID M3BECTHOCTb npuobpenu anroputmel LIOC, ocHoBaHHbIe Ha
COK [1, 2]. OgHako He wMeHee BaxHbiMn pgoctomHcTBamm COK saBnsietca obecneveHne BbICOKON
TECTONPUrOAHOCTU YCTPOMCTB (3a cYeT AEKOMNO3ULIMA U NOBLILLEHUS OOHOPOAHOCTU 0BopyanoBaHus) [3-5].

HoctouHctBa TectoBoro kKoHTponsa YLOC, dyHkumonmpyrowmx B COK, MoryT 6bITb yCuneHsl nytem
yrpoLlleHms obopynoBaHusa aHanusa peakummn YLIOC Ha TecToBOoe BO3AencTBME. YKaszaHHOe npearnaraercs
[OCTUYbL 3a cyeT y4veTa cneundmku ctpyktypbl YLIOC, obpabaTtbiBatoLmMx aHanoroByo MHGoOpMaLuio.

B COK uenblit HeoTpuLaTenbHbIN LPOBON 3KBMUBANEHT X aHanorosoii BenMunHbl A, B3aUMHO
OOHO3Ha4yHO oToBpakaeTcs B mocregoBaTenbHOCTb
(X =01, X0, ey Xy Xy qs oeer Xi) s

+ . -
rae x; =X (i=l, ..., k) — HaumeHblUME HeOTpULATENbHBIE BbIYETHI (B AanbHEMLLEM — BblYEThI)
l p ?
1

Mo cMcTemMe nonapHo NPOCTbIX Modynen my <my <...<m, <m,,1 <...<my [1,2].

Ecrm k — n=r =1, COK HasblBaeTCA pacLUMpeHHOW, @ ¥ — KONMMYECTBOM M3ObITOYHbIX BbIYETOB
COK. Bcst obnacte 0< X <M pacwmpenHoit COK, rae M =mym, ...mj, oxsaTbiBaeT MONHOE
MHOXECTBO COCTOSIHUI, NPEeACTaBnseMbliX BCeMU k BblyeTamu. ATy 06nacTb MOXHO pasbuTb Ha CMeXHble
WHTepBanbl, MPUHMMAasi BO BHUMaHWe o6nactv, onpegensieMble HeusObITOYHBIMU U U3BbITOYHBIMU
moaynamu. UHtepean 0< X <M, , rne M, =mym, ...m,, aBnsetcs gonyctumoii (paboyer) obnactbio

uncnosoro npeactaenendns COK, a wHtepBan M, < X <M ; npencrasnsier co6oit HefomycTUMYO

obnacTb.
Bynem paccmatpuBate YLIOC, dyHKUMOHUpYtoLiee B Hen3bbiTouHom COK, 3agaHHON OCHOBaHUSAMMA

my,my, ...,m,, M, C paboyeir obnactbto O0<X<M,, . Mpumep YLUOC c n+1=5,

peanusyloero anroputm BbluMcrieHus umncrioBon ceeptkm B COK, npencrtaeneH Ha puc. 1. YCTpPOWCTBO
COAEPXUT BXOAHOWM aHanoro-undpposon npeobpasosatens (ALM), npeobpasoBaTteny No3nLMOHHOIO KOAa B
kog COK, cneunanuaMpoBaHHbIN BblUYUCIUTEND, PYHKUMOHUPYOWMIA No natu mogynsm COK, BbixogHowm
npeobpasoBatesnb koga COK B MO3MUMOHHLIN KOA [6] u undpo-aHanoroebin npeobpasosatens (LIAMT).

[Ons oprannsaumn TectoBoro koHTponst B YLIOC vcnonb3oBaHbl ABa CYeTYMKa NO MOAYMIO 71, .

2
CueTunk  pOPMUPYIOT  TECTOBYIO MOCNEAOBATENBbHOCTL  AMMHHBI - /M., KOTOpas OXBaTbiBaeT BCe

BO3MOXHbIE COCTOSIHUSI BXOOOB AN KaXOOro BblYMCIUTENBHOrO kaHana. B pexwume tectuposaHus COK
paccmaTprBaeTCs Kak paclUMPEHHas C OAHUM U36bITOYHLIM OCHOBaHWUEM 71,1 .

YLOC moxeT cogepxatb AL, nossonstowmin npeobpasoBbiBaTb BXOAHYIO aHANOroByl0 BEMUYUHY
A, HenocpeacTeBeHHo B npeactaenedne COK [7]. B aTtom cnyvae ofbulee Bpemsi o6paboTku u

annapatypHble 3atpaTbl YLOC wMoryT 6biTb yMeHbLUEHbl 3a CYeT COKpalleHus npeobpasoBaTens
nosuumoHHoro koga B ko COK. HepgoctaTkoM Takoro BapmaHTa siBNseTcs HeobXxoaMMOCTb NPOEKTUPOBaHUSA
cneunanuanposaHHoro ALIMM.

Mycts  {X}=(x;,X3,....,X,, X,415---»X;) — NpaBunbHoe kopgoBoe cnoeo COK, a
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% * ok * * *
{( X"} =(x],x0,..., X, X415 ..., X ) — peanbHoe kogoBoe croBo COK, momyyaemoe B pesynbTaTe

TectvpoBanust YLIOC. Ecnu noHMMaTh nofd KpaTHOCTbIO OWMGKM KOMUYECTBO WCKAKEHHbLIX BbIYETOB B
* * % * * * . .
kogoBom crioBe { X} =(X],Xp,..., X,;, X;415---» X} ), TO Npn 7 21 apudmeTnyeckuin Koa pacLUMpEHHOI

COK nosBonsieT obHapyxnTb BCe OOHOKpaTHbIe oLwmnbKu. MNpusHakom obHapyxuMBaemon oLNBKM aBnsieTcH
- %k
nonagaHve pesynbrtarta BbiuncrnieHnin X B Hegonyctumyro obnacts [3, 4]:

M, <X =X+M;d;" <M}, (1)
rne d;" — pewenme cpasrenns M,;d;" = e;(modM ),

€; — 3Ha4yeHune OLIMGKM B [ — M BblYeTE x?,

M;=Mm;".

Mpu otcytcTBUMM OBHapyxmBaembix owmnbok dyHkunoHmpoBaHua YLIOC aHanoroBasi BenuuuHa
A, Ha Bbixoge LIAM

Agpe =AX 0,

roe © =0,5A — ponycTumas norpellHocTb npeobpasoBaHus LIATM, u Haxogutcs B AManasoHe

0< A4, <AWM, -1).

B npoTtuBHOM cny4yae, B cooTBeTCTBUM C (1),

A =AX " +M;d; )£ 0

W OOMKHa HAaXoaMTbCS B Npeaenax:

AM,, —1)< Agyy <AM .. (2)

Takum  obGpasom  npusHakom  obHapyxuBaemon owmbkm B  kogoBoM croBe COK

% % % % %
(X"} =(x1,x,..., X, X;,41) SIBNSIETCS BbINONHEHNE HEPABEHCTBA

ABblx >A3m > (3)
roe Agblx — YpOBeHb aHanorosow Benu4yrHbl Ha Beixoae YLIOC,

A, =A(M,, —1) — ypoBeHb 3TaNoHHO aHaNoroBo BENNYMHBI,

A — MUHVMManbHBIN LWar KBaHTOBaHUS.

KoHTponb npu3Haka (3) nerko BbINOMHAETCS C  MNOMOLLBID  KOMMapatopa HanpsbkeHus,
yctaHaBnueaemoro Ha Bbixoge LAl YLOC (puc. 1), koTopbin bopmMupyeT pesynbTaT CpaBHEHWUs B Buae
curHana «owwubka». [lpu BBegeHWM u3bbITOUHbIX OcHoBaHun COK MoxeT ObiTb BbINOMHEHa
pekoHdurypaumsa obopyaosaHusa YLIOC.

Mpn HemnsbbITouHOM COK M oTkase i-ro BbIYMCIUTENBHOIO KaHamna Heno3uLMOHHOIO BbIYUCIIUTENS
npouecc yHKumoHnpoaHusa YLIOC MoxeT ObiTb NPOAOIKEH MPU CHUKEHUM TOYHOCTU BbIYUCTIEHWA B 11,
pas.
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Puc. 1. TectonpurogHoe YLIOC, cdyHkumnoHupytoLee B natumoaynsHon COK
Nutepatypa
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EFFECTIVE FOR TESTING THE DEVICE OF DIGITAL SIGNAL PROCESSING OPERATING IN
RESIDUAL CLASSES WITH A SIMPLE RESOURCE OF CONTROL
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Abstract. The simple method of the analysis of response on testing effect of a digital signal
processing (DSP) devices operating in the residue number system (RNS) is offered.

Due to a possibility of multisequencing of calculations, the wide popularity was gained by algorithms
of DSP grounded on the RNS [1]. However not less important advantages of the RNS is the support of high
performance of testing of DSP devices. It is reached at the expense of decomposition and rise of a
homogeneity of the equipment [2]. The purpose of operation is the simplification of resources of the analysis
of response on test effect of the DSP device.

Let's consider the device of a digital signal processing operating in the not redundant RNS, given by

the basis my, my, ..., m,, m,,; and with a working area 0< X <M, ;. For organization of a test control in

the device of a digital signal processing two counters operating modulo m,,, are used. The counters shape

a test sequence are long miﬂ. In the mode of testing the RNS is considered as the extended system with

one redundant basis m,,, .

Let {X}=(x,x2,....%,, X,41,.--» X;) — correct code word, introduced in the RNS, and
(X*y= (xf, x;, oo xZ , x:H, oo x;:) — code word, introduced in the RNS obtained as a result of testing

the DSP devices. Tag of a found out error is: M, < X" =X +M,d," < M, where di* - solution of
matching M;d;" = e;(modM;), €; — value of an error in i a residue x;-k, M; =M;m;" . At absence of found
out errors of operation of the DSP devices the analogue value Aompm’ on an output of the DAC

Aoutput=AX*i@' where @ =0,5A - the valid error of conversion of the DAC, also is in a range

0< Aoutpmﬁ A(M, —1). Otherwise 4 =AX" +Ml.dl.*)i@ also should be in limits:

output
AM ,, =1) < Agypus <AM . Tag of a found out error in the code word {X*}z(xik,x;,...,xz, xZH) is the

execution of an inequality 4 where A, — level of the analogue value on an output of the

output>As tan»
DSP devices, A4,, =A(M, —1) — level of the standard analogue value, A — minimum quantum. The control
of tag of an error is easily fulfilled with the help of a comparator of power installed on an output of the DAC of
the DSP devices. At introduction of the redundant basis of the RNS the reconfiguration of the equipment of

the DSP devices can be fulfilled. At the not redundant RNS and refusal of the computing i-channel of the
specialized calculator the process of operation of the DSP devices can be continued at lowering accuracy of

calculations in m; time.
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