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Noisy Intermediate Scale Quantum (NISQ) 
Computing
• Noise leads to high error rates on existing and near-term quantum 

computers• Near term Quantum Computers too small for Quantum Error 
Correction• Referred to as NISQ computers- John Preskill

NISQ computers will be operated in the presence of noise and reliability is 
measured using the PST from multiple trials
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With current scaling of error rates, it is difficult to use all the qubits
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Challenges in Multi-Programming NISQ 
Computers

• Fairness in resource allocation
• Reduce interference

2 3 2
2 10

3 3 3
3 2 Bad 

Link

P1 P2

Our goal is to enable multi-programming to improve the throughput and 
utilization of quantum computers while minimizing the impact on reliability

Correctness and Reliability Issue!
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Is a program’s resource allocation in shared environment fair?
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Instruction Scheduling

Programmers’ View
P1
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Interference
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Decoherence

Existing approach

IBM’s Compiler schedules measurements after all 
gatesTwo irregular sized programs can suffer from interference and decoherence

How to schedule parallel programs?
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• Measurements at the end
• Reduces interference 

• Delay shorter program
• Reduces decoherence

• Barriers

Our proposed DIS policy reduces interference and decoherence and is scalable
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Evaluation Methodology
• IBM Q16
• 14 qubit public machine
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• Benchmarks
• From prior works

Benchmar
k

Description #Insts #CNO
T

bv_n3 Bernstein 
Vazirani

8 2

bv_n4 Bernstein 
Vazirani

11 3

Toffoli_n3 Toffoli gate 15 6

Fredkin_n3 Fredkin gate 16 8

Peres_n3 Peres gate 16 7• Baseline: Isolated execution using best qubit 
mapping
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