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Algorithm 1 Scheduling Procedure

1: procedure SCHEDULING

2 list_scheduling « []

3 list_qubit_stage «— [0 for each qubit in n_q]
4 for each gate g in gate_list do

s: tqo + list_qubit_stage[gate[0]]

6: tq1 < list_qubit_stage[gate[1]]

7 tg L max(t,,(), tq])

8: if t, > len(list_scheduling) then

9: Append empty list to list_scheduling

10: end if

11: Append index of g to list_scheduling(t,]
12: gt +1

13: list_qubit_stage[gate[0]] « ¢,

14: list_qubit_stage[gate[1]] + ¢,

15: end for

16: return list_scheduling

17: end procedure

X4
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Algorithm 2: Qubit Placement via Simulated Anneal-
ing

Input: Quantum circuit structure, Initial placement of
qubits in the storage zone, AOD constraints
(rows/columns can only move in order),
Parameters: initial temperature 7', cost
function, max iterations

OQutput: Optimized qubit placement that minimizes

movement time and decoherence

Initialize:

Set temperature 7" to initial temperature
Generate initial mapping of qubits

Compute initial cost based on current mapping
Set iteration count to 0

while T" > frozen_temperature do

for each iteration do

Randomly swap positions of selected qubits

within allowed regions

Compute new cost based on the current

mapping

Calculate the number of parallel movements for

the new configuration

if new_cost < current_cost and new parallel

movements < current parallel movements
then
| Accept new placement
else
Calculate probability of acceptance for
worse solutions if random() < probability
then
| Accept new placement with penalty
Revert to previous placement

Reduce temperature 7" according to cooling
schedule

Output optimized placement with minimized total
movement time and enhanced fidelity

415
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