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Qiskit Runtime & TorchRuntime & Qiskit

Qiskit Runtime

«  The time spent queuing

processes is reduced for APL Qiskit Runtime Registry
iterative computation e T
Create Qiskit Program l

« Achieved a 120x speedup in a
lithium hydride molecule

Qiskit Runtime Manager

simulation
Qiskit Runtime
O R A e s call Quantu_m
Torch Runtime Execute Ak | e | | M
User B i Qiskit Program —1T (QPUS)
« Allows training models or

predicting the outputs with
trained models significantly
faster

https://quantum-computing.ibm.com/lab/docs/igl/runtime/start
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Project Goal

« New torch runtime tutorial that shows a more
realistic usage with complex examples

ynb.

This page was generated from dt rials/06_tarch_run

Torch Runtime

In this tutorial, we introduce Terch Runtime, and show how to use it via the TorchRuntimeCli=nt class in Qiskit Machine Learning.
Torch Runtime leverages Qiskit Runtime for hybrid quantum-classical machine learning based on a PyTorch rodul=. It allows

training models or predicting the outputs with trained models significantly faster. We show how to use Terch Runtime with two A A f f f
simple exampl:s for regression and classification tasks in [h‘e following. i Ad d key Se rl a. I. I Zat I O n I n fo rm a.t I O n
1. Regression

First, we show how to use Torch Runtime via TorcnRuntimeciient using the simple regression example. In the example, we will Ad d S 0 l- u t i 0 n fO r C U r re nt U n p i C k l.i n g e r rO r.

perform a regression task on a randomly generated dataset following a sin wave

from torch import Tensor, manual

o e Show how to perform classification on the MNIST
e T dataset using a hybrid quantum-classical neural
from torch.utils.data import Dataset, Dataloade network and TO rCh Ru ntime

from qiskit import Aer, QuantumCircuit
from giskit.utils import Qu
from giskit.opflow import A
from giskit.circuit import
from giskit.circuit.library import Realémplitudes, ZZFeatureMap © o e e © o
e Research on serialization to justify these fixes
from giskit_machine learn onnectors impert TorchConnector

from giskit_machine learning.runtime import TorchRuntimeClient, TorchRuntimeResult
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