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Introduction and Motivation 

D-WAVE. D-wave systems inc. official page. [Online].(2013, Jan.) Available on: http://www.dwavesys.com  

 

NIELSEN, M. A.; CHUANG, I. L. Computação Quântica e Informação Quântica. [S.l.]: Bookman, 2003. 

Scenario 

 Finding better computing models and technologies 

 Silicon technologies approaching physical limits 

Quantum Computing: 

 Improves complexity of some widely used problems 

 Promising emerging technology  Reality 

Simulation of Quantum Algorithms 

 Classical Computers  Slow! (Original Feynman’s motivation) 
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Introduction and Motivation 

Simulation on FPGA 

 Parallelize basic operations 

 Simulation time about 10³ faster than sequential computer 

  

Problems: 
 Scalability  

  Complexity: TIME  SPACE 

 Harder work 

 Re-synthesis time 
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Details of the tool 

Color map for complex values JQuantum interface 

Circuit Model of description 
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Details of the tool 

Synthsizable RTL SystemVerilog code 

Library independent 
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Network of Butterflies Model 

G. NEGOVETIC, M. PERKOWSKI, M. LUKAC, A. BULLER, “Evolving Quantum Circuits and an FPGA-Based 

Quantum Computing Emulator”, International Workshop on Boolean Problems, 2002. 

Pauli X behavior : 1 qubit system 



8/13 SIM-2013 

Network of Butterflies Model 

G. NEGOVETIC, M. PERKOWSKI, M. LUKAC, A. BULLER, “Evolving Quantum Circuits and an FPGA-Based 

Quantum Computing Emulator”, International Workshop on Boolean Problems, 2002. 

Pauli X behavior : 2 qubits system 
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Network of Butterflies Model 

The way we do: 
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Co-processor blocks 

Format of Instruction: 
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Results 
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Results 

[Aminian et al] [Khalid et al] 
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Conclusions 

Scalability is still a problem in FPGA 

approach 

Our solution is invariable to the number of 

gates in the algorithm. 

No need of re-synthesis (Programmable) 

Easy of use 

Communication can be a bottleneck 
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