
In [84]:

In [85]:

In [86]:

ibm_sherbrooke, 127 qubits
processor type = {'family': 'Eagle', 'revision': 3} 
basis gates = ['ecr', 'id', 'rz', 'sx', 'x']

import matplotlib.pyplot as plt
import numpy as np
import rustworkx as rx
import statistics

from qiskit_ibm_runtime import QiskitRuntimeService

service = QiskitRuntimeService()
backend = service.backend("ibm_sherbrooke") # Eagle r3

print(
f"""

{backend.name}, {backend.num_qubits} qubits
processor type = {backend.processor_type}
basis gates = {backend.basis_gates}
""")
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In [87]: # This function requires that Graphviz is installed. If you need to install Graphviz you can refer to:
# https://graphviz.org/download/#executable-packages for instructions.
try:

fig = backend.coupling_map.draw()
except RuntimeError as ex:

print(ex)
fig
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Out[87]:



In [88]:

In [89]:

In [90]:

In [91]:

0: QubitProperties(t1=0.0004293986238562639, t2=0.0003463274351571056, frequency=4635659360.509004)
1: QubitProperties(t1=0.0003063573838660812, t2=0.00042179477973502846, frequency=4736282041.074064)
2: QubitProperties(t1=0.0002603211878308971, t2=0.00020049666129986815, frequency=4819175412.239935)
3: QubitProperties(t1=0.0003588053042150239, t2=0.0002390807017304374, frequency=4747175699.898465)
4: QubitProperties(t1=0.00040317076079271166, t2=0.00048158650747371766, frequency=4787865308.857803)
5: QubitProperties(t1=0.00011388133067137412, t2=0.00030837993374696116, frequency=4850836738.234322)
6: QubitProperties(t1=0.00023740349651795418, t2=0.00012978661537416892, frequency=4899520617.220607)
7: QubitProperties(t1=0.00027771574607842944, t2=6.261095306795752e-05, frequency=4755794851.187578)
8: QubitProperties(t1=0.00033470686614309197, t2=0.0003316442175998825, frequency=4812593695.403755)
9: QubitProperties(t1=0.00029184655218305363, t2=6.439098542367134e-05, frequency=4637774824.0964)

Out[89]: 'Median T1: 282.51 μs'

Out[90]: 'Median T2: 219.75 μs'

Out[91]: dict_keys(['delay', 'rz', 'reset', 'switch_case', 'ecr', 'measure', 'x', 'if_else', 'id', 'for_loop', 's
x'])

for qn in range(backend.num_qubits):
if (qn>=10):

break
print(f"{qn}: {backend.qubit_properties(qn)}")

t1s = [backend.qubit_properties(qq).t1 for qq in range(backend.num_qubits)]
f"Median T1: {(statistics.median(t1s)*10**6):.2f} \u03bcs"

# Your code here

t2s = [backend.qubit_properties(qq).t2 for qq in range(backend.num_qubits)]
f"Median T2: {(statistics.median(t2s)*10**6):.2f} \u03bcs"

target = backend.target
target.keys()
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In [92]:

In [70]:

0 (0,) InstructionProperties(duration=5.6888888888888887e-08, error=0.0005015628828134774)
1 (1,) InstructionProperties(duration=5.6888888888888887e-08, error=0.0005840615095545203)
2 (2,) InstructionProperties(duration=5.6888888888888887e-08, error=0.00017871478265339173)
3 (3,) InstructionProperties(duration=5.6888888888888887e-08, error=0.00017892290552088907)
4 (4,) InstructionProperties(duration=5.6888888888888887e-08, error=0.0001140242622522436)
5 (5,) InstructionProperties(duration=5.6888888888888887e-08, error=1.0)
6 (6,) InstructionProperties(duration=5.6888888888888887e-08, error=0.0003294099104723003)
7 (7,) InstructionProperties(duration=5.6888888888888887e-08, error=0.00046120547735083753)
8 (8,) InstructionProperties(duration=5.6888888888888887e-08, error=0.00012628326328157464)
9 (9,) InstructionProperties(duration=5.6888888888888887e-08, error=0.0011160292701674114)

0 (1, 0) InstructionProperties(duration=5.333333333333332e-07, error=0.019321026822751497)
1 (1, 2) InstructionProperties(duration=5.333333333333332e-07, error=0.0038381339160909467)
2 (3, 2) InstructionProperties(duration=5.333333333333332e-07, error=0.0044194877617828865)
3 (4, 3) InstructionProperties(duration=5.333333333333332e-07, error=0.0035250499862634066)
4 (4, 15) InstructionProperties(duration=5.333333333333332e-07, error=0.006129515156052617)
5 (5, 4) InstructionProperties(duration=5.333333333333332e-07, error=0.007540929673926111)
6 (6, 5) InstructionProperties(duration=5.333333333333332e-07, error=0.006480976536535871)
7 (7, 6) InstructionProperties(duration=5.333333333333332e-07, error=0.006502488783159177)
8 (7, 8) InstructionProperties(duration=5.333333333333332e-07, error=0.01071128576218977)
9 (8, 9) InstructionProperties(duration=5.333333333333332e-07, error=0.012091431861526447)

for i, qq in enumerate(target['sx']):
if (i>=10):

break
print(i, qq, target['sx'][qq])

for i, edge in enumerate(target['ecr']):
if (i>=10):

break
print(i, edge, target['ecr'][edge])
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In [93]:

In [94]:

In [73]:

In [95]:

0 (0,) InstructionProperties(duration=1.216e-06, error=0.02294921875)
1 (1,) InstructionProperties(duration=1.216e-06, error=0.097412109375)
2 (2,) InstructionProperties(duration=1.216e-06, error=0.145263671875)
3 (3,) InstructionProperties(duration=1.216e-06, error=0.03369140625)
4 (4,) InstructionProperties(duration=1.216e-06, error=0.078857421875)
5 (5,) InstructionProperties(duration=1.216e-06, error=0.171630859375)
6 (6,) InstructionProperties(duration=1.216e-06, error=0.119873046875)
7 (7,) InstructionProperties(duration=1.216e-06, error=0.11962890625)
8 (8,) InstructionProperties(duration=1.216e-06, error=0.0146484375)
9 (9,) InstructionProperties(duration=1.216e-06, error=0.0849609375)

Out[94]: 'Median SX error: 2.015e-04'

Out[73]: 'Median ECR error: 5.684e-03'

Out[95]: 'Median readout error: 2.173e-02'

for i, qq in enumerate(target['measure']):
if (i>=10):

break
print(i, qq, target['measure'][qq])

sx_errors = [inst_prop.error for inst_prop in target['sx'].values()]
f"Median SX error: {(statistics.median(sx_errors)):.3e}"

ecr_errors = [inst_prop.error for inst_prop in target['ecr'].values()]
f"Median ECR error: {(statistics.median(ecr_errors)):.3e}"

# Your code here
meas_errors = [inst_prop.error for inst_prop in target['measure'].values()]
f"Median readout error: {(statistics.median(meas_errors)):.3e}"
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In [75]:

In [76]:

---------------------------------------------------------------------------
AttributeError                            Traceback (most recent call last)
Cell In[75], line 1
----> 1 print(backend.target["sx"][(0, )].calibration)
      2 backend.target["sx"][(0, )].calibration.draw()

AttributeError: 'InstructionProperties' object has no attribute 'calibration'

---------------------------------------------------------------------------
AttributeError                            Traceback (most recent call last)
Cell In[76], line 8
      1 # Your code here
      2 
      3 
   (...)
      6 
      7 # solution
----> 8 print(backend.target["ecr"][(122, 111)].calibration)
      9 backend.target["ecr"][(122, 111)].calibration.draw()

AttributeError: 'InstructionProperties' object has no attribute 'calibration'

print(backend.target["sx"][(0, )].calibration)
backend.target["sx"][(0, )].calibration.draw()

# Your code here

# solution
print(backend.target["ecr"][(122, 111)].calibration)
backend.target["ecr"][(122, 111)].calibration.draw()
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In [96]: from qiskit.visualization import plot_gate_map

plot_gate_map(backend, font_size=14)
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Out[96]:





In [97]: from qiskit.visualization import plot_error_map

plot_error_map(backend)
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Out[97]:



In [112]:

In [117]:

In [ ]:

job id: d0ljiuik4jhc73aes680

from qiskit.transpiler.preset_passmanagers import generate_preset_pass_manager
from qiskit_ibm_runtime import QiskitRuntimeService, SamplerV2
pm = generate_preset_pass_manager(backend=backend, optimization_level=3)
circuit_isa = pm.run(circuit_list)

from qiskit import QuantumCircuit
from qiskit_ibm_runtime import QiskitRuntimeService, SamplerV2 as Sampler

# Create empty circuit
circuit_isa = QuantumCircuit(2)
circuit_isa.measure_all()

# You'll need to specify the credentials when initializing QiskitRuntimeService, if they were not previously saved.
# service = QiskitRuntimeService()
# backend = service.least_busy(operational=True, simulator=False)

sampler = Sampler(backend)
job = sampler.run([circuit_isa])
print(f"job id: {job.job_id()}")
result = job.result()
print(result)
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