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Theorem 51: Let {a;} be a set of operands with check bits C* = (g;)
mod m. The residue of the sum is (= a;) mod m and the residue of the
product is (II a;) mod m. Then
(a) (= ;) mod m = (= (a;) mod m) mod m. (Check bits of sum equal
sum of check bits modulo m.)
() (I1 a;) mod m = (I1(a;) mod m) mod m. (Check bits of product
equal product of check bits modulo m.)
Proof: Let a; = kim + k;, where 0 < ki; < m.
(a) Then (2 a;) mod m = (£ (ksym + k;z)) mod m = (S kyi;) mod m
= (2 (a;) mod m) mod m.

() Then (I1 a;) mod m = (II {k;ym + ki5)) mod m = (I1 k;;) mod m

= (I1 (a;) mod m) mod m. o



oo of Roside Codes o L

B }14 - B crla) cts)
Adder | - ::2:
A+8 (ClA)+ C18)) mod m
Corcutoror

ClA+8) Comporison Error Indicotor

Figure 5.8



. - . -
TheoremP®: In a residue code with m odd, all single bit errors are

Proof: Wemnsteonsidertwocass.

icf:a;;{:‘rhea_ngleen?neonsbitisaninformaﬁonbit. Thea =N = 2i

xqithemformatxonsegmentisinerror.Sineethereisjnstasi_ngle
%7 C':ThusC’--(N')modmifandonlyif(N’)modm=(N)mod
,:, . mphsthat(N:Z‘)modm=(N)modm.Bnt(N=2‘)modm
= ((N) mod m = (2%) mod m) mod m. For m odd, (2*) mod m £ 0 and
hence the error is detected.

Case 2: The single erroneous bit is a check bit. Then N =N’ and C'
= (C = 2°) mod m where bit i of the check segment is in error. The error
is detected unless C’= C. This implies that C = (C = 2°) mod m which is
impossible for m odd and hence all single errors are detected. o
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Adveges fF Ferdone feding S

. (1) Intermittent faults are detected.

(2) Errors are immediately detected upon occurrence. This prevents cor-
ruption of data.

(3) The distribution of checkers throughout a digital system provides
good measure of the location of a fault by the location at which it is
detected.

(4) Software diagnostic program is eliminated, or at least simplified.

—~—

p ! §°A“M+‘jes o Her duwere M"ﬁ Cirmeuity

(1) More hardware is required, including a hardware checker.

(2) Additional hardware must be checked or tested (checking the checke:
problem). In general, some faults cannot be automatically detected.
Faults in this hardcore must still be tested by a diagnostic program
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Procedure 5.1 (Testing embedded shift register circuit):
(1) Setc =1 toswitchci}cuittoshiftregistermode.
(2) Check operation of shift register.
(3)Sehctatstpattemandsetshiftregistertodesirediniﬁalstateby
sequentially shiftinghapp:opriateinputs.
(4) Set ¢ = 0 to return to normal mode.
(5) Apply test pattern inprt to gemerate incorrect.state (or output) by

clocking the. flip-fiops.
(6) Setc=110 o shift register mode.
(7) Shift out final stai detect fault.

(8) Repeat (3)(7) forQll other test patterns. o



	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

