
Department of Computer Science 1

The MoXI Model Exchange 
Tool Suite 

Chris Johannsen (1) 
Karthik Nukala (2) 
Rohit Dureja (3) 
Ahmed Irfan (2)

Natarajan Shankar (2) 
Cesare Tinelli (4)
Moshe Y. Vardi (5)
Kristin Yvonne Rozier (1) 

(1) Iowa State University
(2) SRI International
(3) Advanced Micro Devices

(4) University of Iowa
(5) Rice University



Department of Computer Science 2

The MoXI Model Exchange 
Tool Suite 

Chris Johannsen (1) 
Karthik Nukala (2) 
Rohit Dureja (3) 
Ahmed Irfan (2)

Natarajan Shankar (2) 
Cesare Tinelli (4)
MoXI Y. Vardi (5)
Kristin Yvonne Rozier (1) 

(1) Iowa State University
(2) SRI International
(3) Advanced Micro Devices

(4) University of Iowa
(5) Rice University



Department of Computer Science 3

Mary the Model-Checking Researcher

φ⊨M



Department of Computer Science 4

Mary the Model-Checking Researcher

φ⊨M

Algorithms
Certificates
…



Department of Computer Science 5

Mary the Model-Checking Researcher

φ⊨M

Algorithms
Certificates
…



Department of Computer Science 6

Mary the Model-Checking Researcher

SMV

Cadence SMV

φ⊨M



Department of Computer Science 7

Mary the Model-Checking Researcher

SMV

Cadence SMV

φ⊨M Expressive
Human-readable



Department of Computer Science 8

Mary the Model-Checking Researcher

SMV
φ⊨M Expressive

Human-readable



Department of Computer Science 9

Mary the Model-Checking Researcher

SMV
φ⊨M

Closed-source
Not state-of-the-art

Expressive
Human-readable



Department of Computer Science 10

Mary the Model-Checking Researcher

Btor2
φ⊨M

AVR Pono



Department of Computer Science 11

Mary the Model-Checking Researcher

Btor2
φ⊨M

AVR Pono

Efficient for hardware



Department of Computer Science 12

Mary the Model-Checking Researcher

Btor2
φ⊨M

AVR Pono

Efficient for hardware



Department of Computer Science 13

Mary the Model-Checking Researcher

Btor2
φ⊨M

AVR Pono
Open-source
State-of-the-art

Efficient for hardware



Department of Computer Science 14

Mary the Model-Checking Researcher

Btor2
φ⊨M

AVR Pono
Open-source
State-of-the-art

Efficient for hardware
Limited modeling 
language



Department of Computer Science 15

Mary the Model-Checking Researcher

High-level formalisms
Low-level algorithms
Open-source, state-of-the art tools



Department of Computer Science 16

Mary the Model-Checking Researcher

High-level Formalisms

Low-level Algorithms

High-level formalisms

Low-level algorithms

Open-source, state-of-the art tools



Department of Computer Science 17

Mary the Model-Checking Researcher

Intermediate format

Low-level Algorithms

High-level Formalisms
High-level formalisms

Low-level algorithms

Open-source, state-of-the art tools



Department of Computer Science 18

Mary the Model-Checking Researcher

Intermediate format

HL 1 HL 2

LL 1 LL 2

…

…

High-level formalisms

Low-level algorithms

Open-source, state-of-the art tools



Department of Computer Science 19

Mary the Model-Checking Researcher

High-level formalisms

Low-level algorithms

Open-source, state-of-the art tools

Intermediate format

SMV HDL

Btor2 Aiger

…

…



Department of Computer Science 20

Mary the Model-Checking Researcher

MoXI (Model eXchange Interlingua) 

SMV HDL

Btor2 Aiger

…

…

High-level formalisms

Low-level algorithms

Open-source, state-of-the art tools



Department of Computer Science 21

Mary the Model-Checking Researcher

MoXI (Model eXchange Interlingua) 

SMV HDL

Model 
Checkers Utilities

…

…

High-level formalisms

Low-level algorithms

Open-source, state-of-the art tools



Department of Computer Science 22

Mary the Model-Checking Researcher

MoXI (Model eXchange Interlingua) 

SMV HDL

Model 
Checkers Utilities

…

…

High-level formalisms

Low-level algorithms

Open-source, state-of-the art tools

**MoXIChecker
https://arxiv.org/pdf/2407.15551

https://arxiv.org/pdf/2407.15551
https://arxiv.org/pdf/2407.15551
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Conclusion

New platform for model-checking research
Implemented prototype translation model-
checking flow
Includes translators, type checker, JSON 
schema, benchmark set

modelchecker.github.io github.com/ModelChecker/moxi-mc-flow

NSF for funding this work
Technical advisory board for invaluable 
feedback
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