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Conformation
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• The circuit modules never break their environment by producing unexpected outputs

• If at some state a module produces an output event x+, then at that state a
transition labelled x+ must be enabled in the environment

• Workcraft verification support

• Conformation of Circuit model to its environment STG
Verification → Conformation [MPSat]

• Conformation of STG model to its environment STG
Verification → 1-way conformation (1st STG without dummies) [MPSat]...

• N-way conformation of STGs
Verification → N-way conformation (without dummies) [MPSat]...



Conformation: 2-module system
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• Conformation check

• module1 conforms to module2

• module2 conforms to module1

• Conformant modules

• STG for module1

• STG for module2

• Result of conformation check:

both modules conform to each other

• Non-conformant modules

• STG for module1

• STG for module2

• Result of conformation check

module2 breaks module1 by unexpected a+



Conformation: 3-module system
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• Conformation check

• module1 conforms to composition of module2 and module3

• module2 conforms to composition of module3 and module1

• module3 conforms to composition of module1 and module2

• Too much boilerplate – need for design automation!



N-way conformation
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• Automatically checks conformation of each STG to the composition of the other STGs
• Uses a single parallel composition of all STGs
• Performs a single run of UNFOLDINGTOOLS toolchain
• Available for STG models via

Verification → N-way conformation (without dummies) [MPSat]...



Reach property for N-way conformation

6 / 11

card DUMMY != 0 ? fail "Conformation can currently be checked only for device STGs without dummies" :
let

SETS_OF_PLACE_NAMES = {
{"<a+,b+>", "<a-,b->", "<b+,a->", "<b-,a+>", "#0"},
{"<c+,a->", "<a-,c->", "<c-,a+>", "<a+,c+>", "#1"},
{"<c+,b->", "<c-,b+>", "<b+,c+>", "<b-,c->", "#2"},
{""}} \ {{""}},

SETS_OF_OUTPUTS_NAMES = {{"b", "#0"}, {“a", "#1"}, {"c", "#2"}, {""}} \ {{""}},
EXTENDED_PLACES = PP ".*@[0-9]+"

{
exists PNAMES in SETS_OF_PLACE_NAMES {

let
TAG_SINGLETON = gather str in PNAMES s.t. str[0..0]="#" { str },
OUTPUTS_SINGLETON=gather OUT_S in SETS_OF_OUTPUTS_NAMES s.t. card (TAG_SINGLETON * OUT_S) != 0 { OUT_S },
PSTG = gather nm in PNAMES s.t. nm[0..0]!="#" { P nm },
PSTG_EXT = PSTG + gather p in EXTENDED_PLACES s.t.
let name_p=name p, pre_p=pre p, post_p=post p, s_pre_p=pre_p \ post_p, s_post_p=post_p \ pre_p {

exists q in PSTG {
let name_q=name q, pre_q=pre q, post_q=post q {

name_p[..len name_q] = name_q + "@" &
pre_q \ post_q=s_pre_p & post_q \ pre_q=s_post_p

}
}

}
{ p },
TSTG = tran sig (pre PSTG + post PSTG)

{
exists t in TSTG, OSTG in OUTPUTS_SINGLETON s.t. name sig t in OSTG {

forall p in pre t s.t. p in PSTG_EXT { $p }
&
~@ sig t

}
}

}
}



Report of violation trace
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• Violation trace for misbehaving component

• Detailed report in the Output tab
• Brief, Table, or List report style (configurable in the global preferences,

MPSat verification → Report style for conformation violation)



Report style: Brief
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[WARNING] N-way conformation is violated.

Violation trace of the composition: dum0, b+, dum1, c+

Projection to ’s3m-module1.stg’: sig~, b+

Projection to ’s3m-module3-bad.stg’: c+

[WARNING] Output ’a’ becomes unexpectedly enabled

Projection to ’s3m-module2.stg’: b+, dum1, c+



Report style: Table
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[WARNING] N-way conformation is violated.

Violation trace of the composition: dum0, b+, dum1, c+

s3m-module1.stg

| s3m-module3-bad.stg

| | s3m-module2.stg

| | | Projected events

----------------------

x . . sig~

o . i b+

. . d dum1

. i o c+

Projection to ’s3m-module1.stg’: sig~, b+

Projection to ’s3m-module3-bad.stg’: c+

[WARNING] Output ’a’ becomes unexpectedly enabled

Projection to ’s3m-module2.stg’: b+, dum1, c+



Report style: List
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[WARNING] N-way conformation is violated.

Violation trace of the composition: dum0, b+, dum1, c+

sig~ : s3m-module1.stg

b+ : s3m-module1.stg -> s3m-module2.stg

dum1 : s3m-module2.stg

c+ : s3m-module2.stg -> s3m-module3-bad.stg

Projection to ’s3m-module1.stg’: sig~, b+

Projection to ’s3m-module3-bad.stg’: c+

[WARNING] Output ’a’ becomes unexpectedly enabled

Projection to ’s3m-module2.stg’: b+, dum1, c+



Practical: Verification and synthesis of hierarchical
designs

11 / 11

• Tutorials section at workcraft.org

• Direct link: https://workcraft.org/tutorial/synthesis/composition/start
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