
6.
A method for functional verification of a circuit, said method being implemented in a programmed computer, said method comprising: 


converting a circuit description into a graph, said graph including a plurality of nodes and a plurality of connections among said nodes; 


automatically examining said graph for a first instance of a first predetermined arrangement of said nodes and connections; 


automatically generating first instructions that represent a first checker for flagging a first predetermined defective behavior of a first device represented in the circuit description; 

simulating the behavior of said first device and of said first checker, wherein during simulation said first checker monitors signals to or from the first device for conformance with the first predetermined defective behavior; 


automatically examining said graph for a second instance of a second predetermined arrangement; and 
automatically generating second instructions that represent a second checker for flagging a second predetermined defective behavior of a second device represented in the circuit description, said second instructions using a signal generated by said first instructions. 

7.
A method for functional verification of a circuit, said method being implemented in a programmed computer, said method comprising: 

converting a circuit description into a graph, said graph including a plurality of nodes, and a plurality of connections among said nodes; 

automatically examining said graph for an instance of a predetermined arrangement of said nodes and connections; 

automatically generating instructions that represent a checker for flagging a predetermined defective behavior of a device represented in the circuit description; 

simulating the behavior of said device and of said checker by using said instructions in a computer, wherein during simulation said checker monitors signals to or from the device for conformance with the predetermined defective behavior.  

13.
The method of Claim 7 wherein instructions representing said checker are generated in response to a directive statement.
14.
The method of Claim 13 wherein said circuit description and said directive statement are both in a common file. 

15.
The method of Claim 14 wherein said directive statement is specified as a comment in said common file.

16.
The method of Claim 13 wherein said directive statement is specified as a comment.   
17.
The method of Claim 13 wherein said circuit description is in a first file and said directive statement is in a second file, said second file being received as input in addition to said first file.
18.
The method of Claim 17 wherein: 

said first file is one of a plurality of first files, each first file comprising a portion of the circuit description; and

said second file is an attributes file. 

19.
The method of Claim 13 wherein said method is integrated into a simulator. 

20.
The method of Claim 13 wherein instructions representing said checker are in a hardware description language. 

21.
The method of Claim 20 wherein said hardware description language is Verilog.  

22.
The method of Claim 20 wherein said hardware description language is VHDL. 

23.
The method of Claim 13 wherein instructions representing said checker are in a software language. 

24.
The method of Claim 23 wherein said software language comprises the C programming language.  

25.
The method of Claim 7 wherein said device comprises a storage element, said storage element having an initially determined load condition, the method further comprising: 

automatically determining that there is a feedback condition that is not always TRUE, and adding said feedback condition to said initially determined load condition, to determine the condition imposed by said description for retaining values in said storage element.  

26.
 The method of Claim 7 wherein generation of said checker is suppressed by input from a user.  

27.
 The method of Claim 26 wherein said input comprises at least one checker.  

28.
 The method of Claim 26 wherein said input comprises at least one condition.

29.
 The method of Claim 7 further comprising:

automatically generating additional instructions that represent at least one additional checker for flagging an additional predetermined defective behavior associated with said instance.

30.
 The method of Claim 7 wherein said predetermined defective behavior is hereinafter “first behavior” and said predetermined arrangement is hereinafter “first arrangement”, the method further comprising:

automatically examining said graph for an instance of a second arrangement of said nodes and connections; and

automatically generating instructions that represent a second checker for flagging a second defective behavior. 

31.
 The method of Claim 7 wherein said instructions comprise an  instruction to generate an error message indicative of a design error in said circuit description. 

32.
 The method of Claim 7 wherein said instructions comprise a  group of instructions to generate an error message indicative of a design error in said circuit description. 

33.
 The method of Claim 7 wherein:

said graph comprises at least a first node representing a first storage element, and a second node representing a second storage element; 

said first storage element is clocked by first clock signal, and said second storage element is clocked by second clock signal, and said first clock signal is different from said second clock signal; and

said predetermined defective behavior occurs when data is lost or overwritten during transfer from said first storage element to said second storage element. 

34.
 The method of Claim 33 wherein said predetermined arrangement comprises said second node connected in sequence to said first node so as to load data therefrom.

35.
 The method of Claim 7 wherein said act of converting comprises: automatically scanning said circuit description to create a parse tree; and

automatically traversing said parse tree to create said graph..

36.
 The method of Claim 7 wherein instructions representing said checker are specified by the user. 
37.

The method of Claim 7 wherein said predetermined arrangement is specified by the user.

38.

The method of Claim 7 wherein said act of automatically generating is repeated for all instances of said predetermined arrangement in said graph.  

39.

The method of Claim 7 wherein said act of automatically generating is performed only for user designated instances of said predetermined arrangement in said graph. 

40.

The method of Claim 7 wherein said act of automatically generating is repeatedly performed for all instances of said predetermined arrangement in said graph except for user designated instances. 

41.

The method of Claim 7 wherein said act of automatically generating is performed for at least a majority of instances of said predetermined arrangement in said graph.  

42.
The method of Claim 7 wherein:


said predetermined arrangement comprises a case-statement arrangement; and


said checker is a case checker.

43.
The method of Claim 42 wherein said case checker is a full case checker that checks if at least one of a plurality of case items in a case statement is logic value TRUE at all times. 

44.
The method of Claim 42 wherein said case checker is a parallel case checker that checks if at most one of a plurality of case items in a case statement is logic value TRUE at any time. 

45. 
  A method for functional verification, said method being implemented in a programmed computer, said method comprising: 

automatically generating instructions that represent a checker for flagging a predetermined defective behavior of a device represented in a description of a circuit to be functionally verified; and 

simulating the behavior of said device and of said checker, wherein during simulation said checker monitors signals to or from the device for conformance with the predetermined defective behavior; 

wherein instructions representing said checker are generated in response to a directive statement.
46.
 The method of Claim 45 wherein said instructions comprise an  instruction to generate an error message indicative of a design error in said circuit description. 

47.
The method of Claim 46 wherein said directive statement is specified as a comment.   
48.
 The method of Claim 45 wherein said instructions comprise a  group of instructions to generate an error message indicative of a design error in said circuit description. 

49.
The method of Claim 48 wherein said directive statement is specified as a comment.   
50.
The method of Claim 45 wherein said checker is a full case checker that checks if at least one of a plurality of case items in a case statement is logic value TRUE at all times. 

51.
The method of Claim 45 wherein said checker is a parallel case checker that checks if at most one of a plurality of case items in a case statement is logic value TRUE at any time. 

52.
The method of Claim 45 wherein said circuit description and said directive statement are both in a common file. 

53.
The method of Claim 52 wherein said directive statement is specified as a comment in said common file.

54.
The method of Claim 45 wherein said directive statement is specified as a comment.   
55.

The method of Claim 45 wherein said circuit description is in a first file and said directive statement is in a second file, said second file being received as input in addition to said first file.
56.
The method of Claim 55 wherein: 

said first file is one of a plurality of first files, each first file comprising a portion of the circuit description; and

said second file is an attributes file. 

57.
The method of Claim 45 wherein said method is integrated into a simulator. 

58.
The method of Claim 45 wherein instructions representing said checker are in a hardware description language. 

59.
The method of Claim 58 wherein said hardware description language is Verilog.  

60.
The method of Claim 58 wherein said hardware description language is VHDL. 

61.
The method of Claim 45 wherein instructions representing said checker are in a software language. 

62.
The method of Claim 61 wherein said software language includes the C programming language.  

63. 
  A method for functional verification, said method being implemented in a programmed computer, said method comprising: 

automatically generating instructions that represent a checker for flagging a predetermined defective behavior of a device represented in a description of a circuit to be functionally verified; and 

simulating the behavior of said device and of said checker, wherein during simulation said checker monitors signals to or from the device for conformance with the predetermined defective behavior;

wherein said device comprises a storage element, said storage element having an initially determined load condition, the method further comprising: 

automatically determining that there is a feedback condition that is not always TRUE, and adding said feedback condition to said initially determined load condition, to determine the condition imposed by said description for retaining values in said storage element. 

64.
 The method of Claim 63 wherein said instructions comprise an  instruction to generate an error message indicative of a design error in said circuit description. 

65.
 The method of Claim 63 wherein said instructions comprise a  group of instructions to generate an error message indicative of a design error in said circuit description. 

66.
The method of Claim 63 wherein said method is integrated into a simulator. 

67.
The method of Claim 63 wherein instructions representing said checker are generated in response to a directive statement.
68.
The method of Claim 67 wherein said circuit description and said directive statement are both in a common file. 

69.
The method of Claim 68 wherein said directive statement is specified as a comment in said common file.

70.
The method of Claim 63 wherein said directive statement is specified as a comment.   
71. 
  A method for functional verification, said method being implemented in a programmed computer, said method comprising: 

automatically generating instructions that represent a checker for flagging a predetermined defective behavior of a device represented in a description of a circuit to be functionally verified; and 

simulating the behavior of said device and of said checker, wherein during simulation said checker monitors signals to or from the device for conformance with the predetermined defective behavior;

wherein generation of said checker is suppressed by input from a user.  

72.
 The method of Claim 71 wherein said instructions comprise an  instruction to generate an error message indicative of a design error in said circuit description. 

73.
 The method of Claim 71 wherein said instructions comprise a  group of instructions to generate an error message indicative of a design error in said circuit description. 

74.
The method of Claim 71 wherein said checker is a full case checker that checks if at least one of a plurality of case items in a case statement is logic value TRUE at all times. 

75.
The method of Claim 71 wherein said checker is a parallel case checker that checks if at most one of a plurality of case items in a case statement is logic value TRUE at any time. 

76.
The method of Claim 71 wherein said method is integrated into a simulator. 

77.
 The method of Claim 71 wherein said input comprises an indication of at least one checker.  

78.
 The method of Claim 71 wherein said input comprises an indication of at least one condition. 

79.
The method of Claim 71 wherein instructions representing said checker are generated in response to a directive statement.
80.
The method of Claim 79 wherein said directive statement is specified as a comment.   
81. 
  A method for functional verification, said method being implemented in a programmed computer, said method comprising: 

automatically generating first instructions that represent a first checker for flagging a first predetermined defective behavior of a device represented in a description of a circuit to be functionally verified; 

automatically generating second instructions that represent a second checker for flagging a second predetermined defective behavior associated with said device;

simulating the behavior of said device and of said first checker and said second checker, wherein during simulation said first checker monitors signals to or from the device for conformance with said first predetermined defective behavior and said second checker monitors signals to or from the device for conformance with said second predetermined defective behavior.

82.
 The method of Claim 81 wherein said first instructions comprise an  instruction to generate an error message indicative of a design error in said circuit description. 

83.
 The method of Claim 81 wherein said first instructions comprise a  group of instructions to generate an error message indicative of a design error in said circuit description. 

84.

The method of Claim 81 wherein said first instructions are generated in response to a directive statement.
85.

The method of Claim 84 wherein said directive statement is specified as a comment.   
86. 
  A method for functional verification, said method being implemented in a programmed computer, said method comprising: 

automatically generating instructions that represent a checker for flagging a predetermined defective behavior of a device represented in a description of a circuit to be functionally verified; and

simulating the behavior of said device and of said checker, wherein during simulation said checker monitors signals to or from the device for conformance with the predetermined defective behavior; 

wherein said instructions comprise an instruction to generate an error message indicative of a design error in said circuit description. 

87.

The method of Claim 86 wherein said method is integrated into a simulator. 

88. 
  A method for functional verification, said method being implemented in a programmed computer, said method comprising: 

automatically generating instructions that represent a checker for flagging a predetermined defective behavior of a device represented in a description of a circuit to be functionally verified; and

simulating the behavior of said device and of said checker, wherein during simulation said checker monitors signals to or from the device for conformance with the predetermined defective behavior; 

wherein said instructions comprise a  group of instructions to generate an error message indicative of a design error in said circuit description. 

89.

The method of Claim 88 wherein said method is integrated into a simulator. 

90. 
  A method for functional verification, said method being implemented in a programmed computer, said method comprising: 

automatically generating instructions that represent a checker for flagging a predetermined defective behavior of a device represented in a description of a circuit to be functionally verified; and

simulating the behavior of said device and of said checker, wherein during simulation said checker monitors signals to or from the device for conformance with the predetermined defective behavior; 

wherein said device comprises a first storage element clocked by a first clock signal and further comprises a second storage element clocked by a second clock signal different from said first clock signal; and

said predetermined defective behavior occurs when data is lost or overwritten during transfer from said first storage element to said second storage element. 

91.
 The method of Claim 90 wherein said instructions comprise an  instruction to generate an error message indicative of a design error in said circuit description. 

92.
 The method of Claim 90 wherein said instructions comprise a  group of instructions to generate an error message indicative of a design error in said circuit description. 

93.

The method of Claim 90 wherein said method is integrated into a simulator. 

94.

The method of Claim 90 wherein instructions representing said checker are generated in response to a directive statement.
95.

The method of Claim 94 wherein said directive statement is specified as a comment.   
96. 
  A method for functional verification, said method being implemented in a programmed computer, said method comprising: 

automatically generating instructions that represent a checker for flagging a predetermined defective behavior of a device represented in a description of a circuit to be functionally verified, by at least automatically scanning said circuit description to create a parse tree, and automatically traversing said parse tree; and

simulating the behavior of said device and of said checker, wherein during simulation said checker monitors signals to or from the device for conformance with the predetermined defective behavior.    

97.
 The method of Claim 96 wherein said instructions comprise an  instruction to generate an error message indicative of a design error in said circuit description. 

98.
 The method of Claim 96 wherein said instructions comprise a  group of instructions to generate an error message indicative of a design error in said circuit description. 

99.

The method of Claim 96 wherein said checker is a full case checker that checks if at least one of a plurality of case items in a case statement is logic value TRUE at all times. 

100.

The method of Claim 96 wherein said checker is a parallel case checker that checks if at most one of a plurality of case items in a case statement is logic value TRUE at any time. 

101.

The method of Claim 96 wherein said method is integrated into a simulator. 

102.

The method of Claim 96 wherein instructions representing said checker are generated in response to a directive statement.
103.

The method of Claim 102 wherein said circuit description and said directive statement are both in a common file. 

104.

The method of Claim 103 wherein said directive statement is specified as a comment in said common file.

105.

The method of Claim 102 wherein said directive statement is specified as a comment.   
106.

The method of Claim 102 wherein said circuit description is in a first file and said directive statement is in a second file, said second file being received as input in addition to said first file.
107.

The method of Claim 106 wherein: 

said first file is one of a plurality of first files, each first file comprising a portion of the circuit description; and

said second file is an attributes file. 

108.

The method of Claim 96 wherein said method is integrated into a simulator. 

109.

The method of Claim 96 wherein instructions representing said checker are in a hardware description language. 

110.

The method of Claim 109 wherein said hardware description language is Verilog.  

111.

The method of Claim 109 wherein said hardware description language is VHDL. 

112.

The method of Claim 96 wherein instructions representing said checker are in a software language. 

113.

The method of Claim 112 wherein said software language includes the C programming language.  

114. 
  A method for functional verification, said method being implemented in a programmed computer, said method comprising: 

automatically generating instructions that represent a checker for flagging a predetermined defective behavior of a device represented in a description of a circuit to be functionally verified; and

simulating the behavior of said device and of said checker, wherein during simulation said checker monitors signals to or from the device for conformance with the predetermined defective behavior;

wherein said predetermined defective behavior is specified by the user.

115.
 The method of Claim 114 wherein said instructions comprise an  instruction to generate an error message indicative of a design error in said circuit description. 

116.
 The method of Claim 114 wherein said instructions comprise a  group of instructions to generate an error message indicative of a design error in said circuit description. 

117.

The method of Claim 114 wherein said method is integrated into a simulator. 

118.

The method of Claim 114 wherein instructions representing said checker are generated in response to a directive statement.
119.

The method of Claim 118 wherein said directive statement is specified as a comment.   
120. 
  A method for functional verification, said method being implemented in a programmed computer, said method comprising: 

automatically generating instructions that represent a checker for flagging a predetermined defective behavior of a device represented in a description of a circuit to be functionally verified; and

simulating the behavior of said device and of said checker, wherein during simulation said checker monitors signals to or from the device for conformance with the predetermined defective behavior; 

wherein said device comprises a case statement and said checker is a case checker.

121.
 The method of Claim 120 wherein said instructions comprise an  instruction to generate an error message indicative of a design error in said circuit description. 

122.
 The method of Claim 120 wherein said instructions comprise a  group of instructions to generate an error message indicative of a design error in said circuit description. 

123.

The method of Claim 120 wherein said case checker is a full case checker that checks if at least one of a plurality of case items in a case statement is logic value TRUE at all times. 

124.
 The method of Claim 123 wherein said instructions comprise an  instruction to generate an error message indicative of a design error in said circuit description. 

125.
 The method of Claim 123 wherein said instructions comprise a  group of instructions to generate an error message indicative of a design error in said circuit description. 

126.

The method of Claim 123 wherein said method is integrated into a simulator. 

127.

The method of Claim 120 wherein said case checker is a parallel case checker that checks if at most one of a plurality of case items in a case statement is logic value TRUE at any time. 

128.
 The method of Claim 127 wherein said instructions comprise an  instruction to generate an error message indicative of a design error in said circuit description. 

129.
 The method of Claim 127 wherein said instructions comprise a  group of instructions to generate an error message indicative of a design error in said circuit description. 

130.

The method of Claim 127 wherein said method is integrated into a simulator. 

131.

The method of Claim 120 wherein instructions representing said checker are generated in response to a directive statement.
132.

The method of Claim 131 wherein said directive statement is specified as a comment.   
133. 
  A method for functional verification, said method being implemented in a programmed computer, said method comprising: 

automatically generating instructions that represent a checker for flagging a predetermined defective behavior of a device represented in a description of a circuit to be functionally verified; and

emulating the behavior of said device and of said checker, wherein during emulation said checker monitors signals to or from the device for conformance with the predetermined defective behavior. 

134.

The method of Claim 133 wherein instructions representing said checker are generated in response to a directive statement.
135.

The method of Claim 134 wherein said directive statement is specified as a comment.   
136.
  A method for functional verification, said method being implemented in a programmed computer, said method comprising: 

automatically generating instructions that represent a checker for flagging a predetermined defective behavior of a device represented in a description of a circuit to be functionally verified; and

implementing said device and said checker in a semiconductor die, wherein during operation said checker monitors signals to or from the device for conformance with the predetermined defective behavior.  

137.

The method of Claim 136 wherein instructions representing said checker are generated in response to a directive statement.
138.

The method of Claim 137 wherein said directive statement is specified as a comment.   
