
Enhancement of Aer-based quantum_info
Improve performance of quantum_info with optimized runtime of Qiskit-Aer

Background: AerStatevector has been released in Qiskit-Aer 0.11

• Implements API of Statevector in quantum_info

• Provided x3 or more performance


Goal: Implement AerDensityMatrix

• Implement API of DensityMatrix with the same methodology 

of AerStatevector

• Test AerDensitymatrix with Terra’s unittests

• Measure performance (if possible)

:AER::AerState

qv = QubitVector(..., data, ...) 
state->initialize_statevector(qv) 
state_ = state

... 
clear()

:AerState

<<create>>

allocate_qubits(num_qubits)

_initialize_with_ndarray(init_data, copy=True)

_last_qubit = allocated[-1]

for CPU

:AerStateVector

__init__(init_data: np.ndarray)

_from_ndarray(init_data, configs)

super().__init__(data)

_native_state

data: np.ndarray

<<create>>

configure(config_key, config_value)

configure(key, value)

_STATE.INITIALIZING

allocate_qubits(num_of_qubits)

allocated = reg_t {0, 1, ..., num_of_qubits-1}

Python C++

bindings.cc

initialize(init_data, copy=True)

initialize_statevector(num_of_qubits, data, copy)

reg_t {0, 1, ..., num_of_qubits-1)

_allocated() 
_last_qubit = num_of_qubits - 1

_STATE.ALLOCATED (MAPPED)

move_to_ndarray

move_to_vector

vec = std::move(sv) 
ret = AerToPy::to_numpy(std::move(vec))

data, aer_state = _moved_data, aer_state
_moved_data = ret 
_moved()

_STATE.MOVED
_aer_state = aer_state
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INITIALIZING

ALLOCATED MAPPED

MOVED CLOSED

initialize(copy=True) initialize(copy=False)

move_to_ndarray sample_memory

sample_memory

AerState

transition of AerStateinitialization sequence in AerStatevector


