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Verification Unit Inheritance / Instantiation

A

C

ED

B vunit v3 (A) {
inherit v1,v2
instance 

v4, v5, v6
}

vmode v1 (A) {
inherit v0,v2a
override v0.S
instance v4
X

}

vmode v0 (A) {
S

X
}

vunit v2 {
inherit v2a

X
}

vunit v6 (…) {
inherit v2

X
}

vunit v4 (…) {

X
}

HDL Hierarchy PSL Hierarchy

vprop v5 (…) {

X
}

vunit v2a {

X
}

inheritanceinstantiation

binding
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vunit v4 (…) {

X
}

vprop v5 (…) {

X
}

Classes of Vunits and Their Characteristics

• package
– A vunit that contains only declarations 
– Contains no non-local refs, and no modeling code
– Is neither bound nor parameterized
– May be inherited by any other vunits 

• environment spec (aka vmode)
– A vunit that contains environment constraints and/or modeling 

code
– May be bound, but not parameterized 
– May be inherited by any vunit other than a package
– May inherit, and may override, other vmodes 

• requirement spec (aka vprop)
– A vunit that contains assertions to check
– May be bound or parameterized
– May be inherited by another vprop or vunit

• general vunit
– Union of all other capabilities
– If parameterized, may be bi-modal (env, reqs)
– May be inherited by another vunit

vunit v3 (A) {
inherit v1,v2
instance 

v4, v5, v6
}

vmode v1 (A) {
inherit v0,v2a
override v0.S
X

}

vmode v0 (A) {
S

X
}

vunit v2 {

X
}

vunit v6 (…) {
inherit v2

X
}

vunit v2a {

X
}
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Abstract Use Model

• No HDL involved
• No binding involved
• Env specs are abstract

vunit v3 {
inherit v1,v2
instance 

v4, v5, v6
}

vmode v1 {
inherit v0,v2a
override v0.S
instance v4
X

}

vmode v0 {
S

X
}

vunit v2 {
inherit v2a

X
}

vunit v6 (…) {
inherit v2

X
}

vunit v4 (…) {

X
}

PSL Hierarchy

vprop v5 (…) {

X
}

vunit v2a {

X
}
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Concrete/Focused Use Model

A

C

ED

B

HDL Hierarchy
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Concrete/Distributed Use Model

A

C

ED

B

HDL Hierarchy
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Concrete/Distributed Use Model …

A

C

ED

B

HDL Hierarchy

environment constraints
at the top level

design requirements
distributed throughout
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Flexible Use Model

A

C

ED

B

HDL Hierarchy

assume

prove

assume inputs behave
as they are required

prove that internal signals
behave correctly if so
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Flexible Use Model …

A

C

ED

B

HDL Hierarchy proveassume

do this automatically,
without manual editing

use these assumptions
to prove other assertions

after proving assertions,
assume they are true
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Flexible Use Model … …

A

C

ED

B

HDL Hierarchy assume

prove
make sure all assumptions
are eventually verified

in simulation, treat all 
assumes as asserts
automatically
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Assert-Only Use Model

A

C

ED

B

HDL Hierarchy

check all in simulation



12

Assert-Only Use Model … …

A

C

ED

B

HDL Hierarchy

assume some to prove
others in formal tools

assume

prove

assume

prove

check all in simulation
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Assert-Only Use Model

A

C

ED

B

HDL Hierarchy

check all in simulation

assume some to check
others in formal tools

proveprove

assume
particularly appropriate
for hierarchical verification
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Embedded Use Model

A   

C

ED

B

HDL Hierarchy

flexibility is required
to avoid editing code

typical when using
IP with assertions 


