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Abstract

This paper proposed a method to detect and locate
coding errors in HDL behavioral descriptions
(designs). The target coding errors are the ones that
the compiler cannot find out. As the method, this
paper used verification pattern generation method.
Thus, an algorithm to generate the verification
patterns was proposed, in which the pattern
generation is performed by a path-searching method.
Various example designs were applied to this
algorithm to verify the correctness and effectiveness
of the proposed method.
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! Design Spec. l———l Goid unit :

| Design with VHDL
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No

Transtorm VHDL to COFG

|Generate independent Patterj\
o——

Apply to Gold-unit
correct
resuit?

Yes

.
(Complete design
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:Detect fault location sNo
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entity example is |
port ( set, reset, D - in bit; Q : out bit); 1
end example;
architecture behave of example is
begin
process )
| begin )
if set ='0" then 1
Q<=0
else if reset = ‘0'then Q <='1} {
else Q<=D; .
end if;
end if; !
end process; '

end behave;

(a) VHDL =9

©) ‘
vu4"al=l:'._ No

i
m .

——

|
@ _~
Yos 4'1iHHHIHHI.> No
L @l ®

Qe='t | Q<=p

Q<=0
!
i

T

(b) CDFG

)
]
. il
"
I
: —
| Path 2
1 Path 1

i ] Patha

I
L

(c) Path

a9 2. Y95 EA e VHDL 24 oA

Procedure: Gen_Pattern{}
Input: C/DFG, Error list

Begin
For all errors in error list
loop
Assume error;

Output: A set of verificadion patterns
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Backward trace from error site to START;
Find signat values to activate the path;

Select the values for Pis among the signals,,

Forward trace from error site to END;
Find signal values to activate the path;
If PO changes its viare, then
Take it as a verification pattern;
Calculate output viaue;
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18 End
19 End

loop
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Class

Keyword

Error

Condition
Statement

if

Error in assignment for
condition

Error in priority order

Error in ‘event’ statement

case

Error in assignment for
condition

Error in target statement by
condition

Assignment

Statement

Inside or outside

of condition

Error in using operator

Assignment error

Repeat
Statement

loop

Error in the # of repetition

structural
Statement

component

Error in port mapping

generate

Error in the # of repetition

Sequential

Statement

process

Error in sensitivity list
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Pattern Generation of
Conditional Error
Path Decision Involving
Undetected Error
Result for Error 7
Pattem Generation
Different Pattern
Generation of
Each Path
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Error | pattern (%6) (%)
3-6_decoder 16 10 100 100 |
4 bit comparator 8 5 100 100
8 bit register 12 10 100 100
74L5163 4-bit_counter 19 22 100 100
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. # of # of {Detection| Location
coding Error | pattern (%6) (%)
3-6 decoder 16 9 100 100
4 bit comparator 8 4 100 100
8 bit register 12 6 100 100
7418163 4-bit counter 18 16 100 100
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