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QBricks project
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- Open-source environment

- Quantum circuit description 
language

- Formal proof of quantum 
programs and their behavior

States | Preconditions | {Instructions} | Postconditions



Why visualize circuits?
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- Quantum circuit complexity

- Scalability (simplify, prioritize, etc.)

- Interoperability (interfacing with existing tools)

- Interactivity (modify settings, display, etc.)

- Innovation (new fields in evolution)



Abstract representation

4

Matrix

Intuitive and fast
Partial matrix
Costly modification

Graph

Modular
Minimal
Expandable

- Circuit composition
- Circuit simplification (rewriting / optimization)
- Customize the visual representation
- Transpiling to other description languages

Bell state preparation 
circuit



Class diagram
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Program example (1)
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Create a two-wire circuit

Apply a 'not' gate to 
wire 0

Apply a 'cnot' gate to wires 0 
and 1



Program example (2)
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Apply 'c0' sub-circuit to 
'main_circuit'

Applies a measurement 
to all wires in the circuit

Displays generation in Tikz



Tikz rendering
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QBricks description language
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Precise description of a quantum circuit 
(its registers, gates, state, etc.)

Quantum teleportation circuit



Interfacing with QBricks
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Abstract representation

Tikz generation (for 
example)

Transfers Ast from 
Ocaml to Python



In concrete terms
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QBricks source code



In concrete terms
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QBricks source code Json AST



In concrete terms
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QBricks source 
code

Json AST Abstract representation



In concrete terms
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QBricks 
source code

Json AST Abstract representation

Visual rendering 
(for example)



Summary
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                           Done

- Learn the basics of QBricks and Tikz 
theory and language 

- Implement the matrix model
- Implementing the graph model
- Create, manipulate and compile a circuit 

in Latex
- Creating and using macros in circuits

    To do

- Deepening theory
- Interfacing the tool with the QBricks project
- Continue graph implementation
- Expand the range of possible circuits (add 

gates, loops, etc.).
- Event-driven version
- Other output formats
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