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In this paper propose the method of diagnostic data errors in computer devices that are functioning in residue
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1. Introduction 2. Main part

The bases of the modern means for processing In general, the process of correction (detectiod an
information of a communication node (CNYeclaim) errors in the code information structuf¢he data
telecommunications network (TN) are computer devizie
the processing data (CDPD).

The problem of achieving high efficiency of thee
telecommunications system as a whole is improve
especially such characteristics CDPD CN TN as tf‘é:(31”3-2”--”31-_1”31||a1+1||--”an)RC)?

A presented in RC consists of the following majepst
— control data (process discovery of the existence
rors in the non-positional code  structure

veracity, performance and reliability of the progieg — diagnostics data (localization the place of ernwith
data. _ . a given depth of diagnostics);
From the literaturg1-3] it is known that the use of ~ _ yeclaim errors in the code data structure (regove

~

non-positional number system of residue classeg (R€ . ~ ( _ —) A
provide high performance custom implementation &fStorted residues; {] =1,n/ of the wrong number
numerical algorithms, consisting of a set of ariéti® znd obtain the correct numbér).

..||an) in

operations. However, the need to ensure a reledefail- _
safe operation of the CDPD the development and The number A= (ai||a2||"”a1'—1||ai ||ai+1
implementation of new operational methods for effec ) ; i =1n
monitoring and diagnostics data errors in RC, othean non-redundant RC is represented by the{a?} (I L n)
the methods used in conventional binary positionahber of residuesa, = A(modm) for the system information
systems (PNS) [4].
The aim of the research outlined in this article, is t
increase the efficiency of the process diagnostidaia n
errors in the CDPD operating in RC. interval [O, M ) (Where M = m — the total number
Thus, important and relevant researches for the. ) =
development and improvement of method the rap®dinformation code words). Herewith the greateshmon
diagnostics of data errors in the CDPD operating@ divisor (GCD) (M, m;) =1 i,j=1n (i#7)

bases (modules){m} in the numerical information

In order to the fail-code RC has the necessary
corrective abilities required to contain certaiformation
redundancy. In this case, first, it is necessarydéfine
(identify) and, if possible, quantify the pre-ekist
(natural) in the source code structure information
redundancy. Secondly, with the task of providing
additional data correction capabilities, introdu@m
additional (artificial) information redundancy (dppthe
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method of information redundancy) by introducing Recall that in the future will provide only singteror

additional (control) baseﬁ‘nk} RC. (in one residue a (| =1n+1), number
For solving the problem of ensuring the data inRit&
additional correction capabilities, we assume ttwatn
information bases added one additiona, =m,,, R
control base is relatively prime to any of the &rg M <Ml =1n with n information and one
information bases. In  this  case numbefnk =m,, control bases, and let the number
A= (a1||a2||..||an||an+l) in RC is represented by the set, _ (ai||az||--”ai—1”ai||ai+l||"”a””a”+1) undistorted
{mj}(j =1,n+1) bases in full (working) numeric (right)y, A<M,/m.., where M, =M [, and
[O,MO) interval, where M, =M [, - the total n
number of code words for a given RC. M =[]m. The value A does not change if the

It is known [1] that for non-positional coding = , L
structures in RC minimum code distance defined ey thumber will be represented in RC from which it is

expressiondmin =k +1, it depends on the numbés of withdrawn one basén , i.e. if in the representation ofA

control base and the amount of each of them. If ttk@ remove the residued,. Thus obtained number
r

condition [']m, <m, for control basesm, is met, A :(a1||a2||"”ai—l||ai+l||"”an||an+l) is called the

1=
then the introduction in the system of bases RCoamérol
m, =m_,, base is equivalent to having control bases

A= (a1||a2||..||an||an+1), presented in RC).
Assertion 1. Let an ordered system of bases in RC

projection of the number oA by modulom .
Assertion 2. If in the ordered system bases of RC set
the correct number A, then the projections

mzl,mZZ,...,m Given the fact that all the numbersA (i :ln+1) of this number equal to each other,

taking part in the processing of data in the CDPD, _ 5 _ N -
(transmission and processing of information), a$l ae %‘_ A=A=.=A=.=A=A,< |vlo/mnﬂ

the result of the operation is in information nuitalr
interval [O, M ) it is obvious that if the result of the data  Indeed, for the correct numbe has relation holds
obtained by the final result thah = M , it means that the A<My /m,, <Mg/m <..<M,/m <..<M,/m,.

. . . . Then, in accordance with the results of assertipnwé
obtained numberA distorted (by incorrect)Thus, if

A<M , it is concluded that the numbef is correct, have thatA = A .

. re Assertion 3. Suppose that for an ordered system bases
and ifA=M , the numberA is wrong. Are assumed to RC all possible projections

be only single (only one of the residu%&} of A) error A = (31”32””31 1”31 1””a ”a 1) A(i =l—n+1)
or packet errors of length less thare [logz(m -1)]+1 B T N o
number A= (31”32”--”31—1”31||a1-+1||--”an||an+l) coincide.

In this case the numberA=(a1||a2||..”an||an+l) is

correct.
Show it. Assume that the number

n+l

zZ "

bits within one residue by moduldn, . Note that the

principle of comparing the valueA with a value
information numerical interva[O, M) is base all existing
methods of monitoring data in RC [3-5The essence of = o
diagnosis non-positional code structure (NCS) in Ré‘—(ainaz”--”ai—lnai||ai+1||--”an||an+1) is incorrect due

A= (a1||a2||..||a1_l||ai ||a1+1||..||an||an+ ) consists in to distortion residues; by modulam . Replace in number

revealing of distorted residuema(i :ﬂ) A distorted residued, on the righﬁi. In this case,

Consider the list of scientific assertions, theutssof eceived the correct number

the evidence which can form the basis of the meitiod A = (a1||a2||”a|””an”an+l) Then, in accordance with
diagnostic errors data presented in non-positioesidue .
the result of assertion 3, we have

number system [1, 4, 5]. ~ -

A=A=.=A=.=A=A,.
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..”an||an+l) and Indeed, if residued; of number A by modulo m
_ distorted, then the projection ofp consisting of the

However, A = (a1||a2||..||ai_l||a1+l

..||an ||an+1) concurrently, i.e

A = (@] Jafa
A= ,—5\ In this case the following relation must b

performed
A=A=A=A=A=.=A=A =A,=A,. —awmong number, which contradicts the assertioin?2
However, by the condition of assertion 2 projectioﬂdd't'on' we note that if all the values

A (i # j) of the numberA differs from projectiond A 2Mg/m,, (' :ln) then distorted residua,,; -

. On the basis of the above scientific assertions,
by the value of the residug; by the baseT} . Because of . nsider the method of diagnostics data present&Ci
this A # A, , this contradicts the hypothesis that number Suppose given —a number to be tested
A is wrong. A= (ai||a2”"”ai—1”a1‘||ai+1||"”an”an+1) in RC with N

Assertion 4. If in the ordered system of bases Rg ¢ . noo m (i :l_n) and one controlm, =m,,

projection A = (a1||a2||..||a1._1||a1.+1||..||an||an+1) number bases.
= ~alla. ifi It is necessary, firstly, to inspect (to determithe
A (a1”a2||"”a'_l”a'”a'ﬂ”””an”anﬂ) satisfles  the correctness) of numberA, and, secondly, to make a

» S . . . :
condition A =M /m,,,, then this case is ConSIdere%iagnosis residuesa1(| =1,n+1) of number A ie.

that the residued of number A by modulo M jgentify distorted (or undistorted) residues.

authentically not distorted. Note again that wibgde for On the basis of evidence on the 3 and 4 assertions
single mistake. developed a method of diagnostic data presente®Cn

which is shown on fig. 1.

yndistorteda, (j :ln+1) andi # | residues must be a

wright number. However, by conditiod, =M, /m,,,

Definition the private M, working bases RC

Ml = m2 mm—lm Dh]ﬂ---mw Eﬂwl’
MZ = rn.'l.mm—lljn Dh]ﬂ---mw Eﬂwl’

1 e
Ivli = rn.'l. |].nZ"'rn—l mﬂ”'rnﬁ |]TI1+1’
M, =mm,.m,nm,.m_,n,,
My, =M =My/m,, =m [n,..m_, [ On,;..m,_, in,.
|
Definition the private B; =M, [, /m =1(modm) orthogonal bases for this RC
n n+l n+l
M =|'Jm : Mo=|'Jm =M, , MFHmK
. . ke
mj =1,m -1, j =1 n+1 — number of bases by initial RC;
2 i =1,n— number of bases RC in set of private working b&e (j =i +1)
Bll le le [t B(n—l)l Bnl
B, By By, I B(n—1)2 =
(m

Bin) Bow) Bae) T By  Brgey)
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|
Definition the projections ,Z\j number A = (a1||a2||||a, ||..||an||an+l)

A = (@l Jalafal-Jaua..)
A = (alla]-Ja-lala.al-Jau an..)

A= (a1||a2||"”ai—1||ai+1”--”an| an+1)’

A, = @a]-fafa ool )
Avs (alllazll--lléT-llla||a+1||--l|%_1||%)-

Calculation the value of projections Aj in PNS ,'&j

j=const

! DBJ}modMJ
i=1

j=1n+1

Ans = ( EBjmodM (a, (B, +a, (B, +...+a, (B, )modM,,

A2PNS ( 2 mOdM a:l. |:BlZ +a2 DBZZ Tt aTl EB )mOdM 20

Agns = (Za (B, |modM, =(a, (B, +a, B, +...+a, B, )modM,,

i=1

A\wPNS ( n al [B ijdM (a:LEBln+a2|:B2n+"'+anDBnn)mOdMn'
i=1

A(n+1 JPNS (261 [B (n+2) ijdM (atl. EB1(n+1) +ta, |:IBz(n+1) t..ta, |:IBn(n+1))rnOd|\/| n+l

- n
Comparison the valuesApys = 261 [B; |modM ; with module M =M, /m
j=const i=1
j=ln+1

Definition authentically undistorted {azi } and perhaps of distorted{

fa,} i=T+1n+1 fa,fi=11

;&PNSZM - a, APNS<M - a,

Z&PNSZM - a,, Apns <M - a,,
A(nl)PNs<M - 8y

Fig. 1. Method of operative data diagnostic in RC
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The combination in time the process definition and [. The first stage.

analysis (comparison of the projections in the PR§NS 1.1. Determine all valuesB, ( = 1,_5) of orthogonal

j bases for a complete system of bases 3,m, = 4, =

with module M )Vc’:\lueS;&ijS —(Za (B, [modM,of 5 m,=7ums=11RC (see tab. 2).

=1 Table 2

j=const

the projections ;\j of the diagnosed number Orthogonal basesB; RC
= (a)a,]-Jaa a]-Jas o) allows B, =(10000)=1540 m, =1
increasing the efficiency of the procedure diagnaiata B B B
errors in the CDPD CN of TN i time. B, —( 0,],0,00) =3465 m, =3
Consider the example using the method for the _ _
diagnosis in RC one-bytel €1) machine word (8 bits) B, _( 0'0’1'00)_3 96 m,
the CDPD CN of TN. RC is given one control _( 000 0)_2 =4
m, =m,,, =11 and informatiomm, = 3,m, = 4,mg = 5, B, =(00010)=2640 m, =
m4:7ba_ses. _ _ 5=(00001)= 20 M =6
In this case, provided the requirements of the

uniqueness of the representation of the code wiordlsis
information numericaIIy{O M) range. 1.2. Using the data in table 2, for the well-knof&h

n+l formula, determine the value d,\:

m =4620 - the Aons = (0[1540+ 0 [B465+ 0[B696+ 22640+ 12520 mod4620=
RC= 3180mod4620

For this RC we have:M0 =
1=
code words in

total number of a given

n
M = I:lm =420 - the number of information code 4 3 parform comparison value numbdk,s and

words. In this case, the total (workiné@ M,) and the M =420. So, how APNS >M =420, it is concluded

information [O M) numerical ranges defined respectivelthat the obtained resuld distorted by any one of the
as[0,4620, and[0420). residuesa, correct numbeA. = (ZHCH(HZ"l)

All possible sets of private bases RC are shown in

tab. 1. Il. The second stage.

Table 1

) ) 2.1. We define the values priva&' orthogonal bases
Set of private working bases RC=1) !

for each of the 5 sets of bases RC. Thus,ifex4 and

i ] =5, we have:
j m; m; ms my M;

=1{10,0,0),
1| 4 5 7 11 1540 B, =(1000)
2 | 3 5 7 | 11| 1155 B,, =(0100)

3| 3 4 7 11 924 _
4 3 4 5 11 660 By = (0020),
5 3 4 5 7 420 B,, =(0001)

Suppose that in the course of transmission or data
processing instead of the correct resflf. = (#("Cﬂqp)
of the operation A, =100<M =420 was obtained

number form A = 1), A, =3180>M=420. B
Necessary to conduct control and diagnostics of the

the weight of an orthogonal baﬁﬁ The results of
numberARC (diagnosis his residued, (I = 1,5))

In general, the vaIueBIj the private orthogonal bases

determined according to the following comparison

Elm -1 -

= @ = 1(modm ) where mj

15 IKC3T, 2015Ne1
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calculations of vaIuesBIj the private orthogonal bases ar@\] =420, but projectionsﬂz and 'Z&JS greater than

presented in tab. 3.
Table 3

Private orthogonal basesB;; for | =1

—BJ"J i 1 2 3 4
1 385 616 1100 980
2 385 231 330 210
3 616 693 792 672
4 220 165 396 540
5 280 105 336 120

2.2. Determine the correct of residues numier At
first, we form all possible projec:tionAj number

A< =(ddd2):

a4 2)
dd2)
9921)
qdjda).
ddd2)

Using the data from table 3, we represent the gabiie

the projections,&j (j =1,_5) number Z\RC = ((ﬂdﬁ(ﬂﬂﬂ)

in PNS:

(
(
(
(
(

PU DL PP DI

Apns = (al (B, +a,[B, +a,[B; +a, |:B41)mOdM1 =
(0385+ 0616+ 21100+1980)modl540=100< 420
Asens = (a1 (B, +a, [B,, +a, [By, +a, DB42)mOdM 2=
(0385+ 0231+ 2[330+1[210)mod1 155= 870> 42Q
Aspns = (a:I. (B;+ta, B,y +a;[B;; ta, DB43)mOdM 3~
(0B16+0BI3+2(792+1672)mod924= 418< 420
Aspns = (ai (B, ta,[B,, +a,[By, ta, DB44)m0dM 4
(0220+0M065+0396+1[540)mod660= 540> 420,
ASF’NS = (ail. DBIS + a2 [B25 + a3 [B35 + a'4 EB45)mOdM 5 =
(0280+ 0105+ 0336+ 2120 mod420= 240< 420

Among all the obtained projectiomg number Z

projections A, A, and A less than the value

M =420. Consequently, the result of an incorrect

diagnosis A number will be the following assertion.
Among the five residues numbek,. (QM(Ml) is the
residues ofi;, az andas may be wrong, and the residues of
a» u as — are not distorted.

It is known that the efficiency of diagnosis is
convenient to characterize such a quantitativecatdr, the

depth D of diagnosis. In the RC dept® diagnosis data
we mean the level of detail location of an errothiea NCS

on the. form A= (a,]a]. Ja..Ja o) lau ).

consisting of a set of residuéa,— },i =1ln+1.

As noted above, it is assumed single (only oneluesi
of NCS) error.

Quantitatively, the depth diagnostics dafh in RC
can be evaluated by the relati@ =1/r , wherer — the

number m4 of residues{mzl,m22 ,...,mzr} that can be a

mistake. The maximum value of deplD__  diagnosis is

max

achieved when an error in NC®\ is detected with
accuracy to one residue. In this case, the maximepth

D,.., diagnosis to mean the identification of orfe%1)
residue  NCS A, the
i.e.,D,, =1/r=1.

For the above example the number of diagnosis

Z«RC:((H(HQHM we have that r=3,
D=1/3= 033.

which  contains error,

i.e.

3. Conclusion

In this article improved the method of diagnostic i
RC, which basis on the use orthogonal baE%s of the

private set of modules. Orthogonal baﬁ-ﬁ formed from

complete system of basem (i=1n+1). Their use

makes it possible to organize the process of mrall
processing projections

A = (31”32”||a1-1||a1+1||||an||an+1) number
A= (ai||a2||"”ai—l||a1”ai+1 "”an||an+1) of the code

structure in RC. This allows to raise the efficignaof
diagnosis data in RC.

Implementation the process of diagnostic data gfiror
RC is shown in the example. The proposed method has
allowed increasing the efficiency of the diagnodiata
errors in the CDPD CN of TN operating in RC.
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