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« Non-profit Ltd. research organization
for Data Science & Software Science

« Founded by Johannes Kepler University Linz in 1999

« Owner: State of Upper Austria, Johannes Kepler University, o
association of company partners softwarepark P>

« ~130 employees (>160 including partners)
« COMET competence center (FFG funded)
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The QuantumReady Project scch {}

» Exploring and Realizing the Advantages of Quantum Computing for Early Adopters
» Quantum Computing for the Austrian Industry

* Funded through Quantum Austria managed by FFG QUANTUM P 7
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* R&D Project
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Example Use Cases

characterization
implementation

mapping/development

Problem analysis and
Algrithmic solution
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Run on QPU

Executes the qubo generated from the cplex model on the QPU

sampler = EmbeddingComposite(DwWavesampler())
sampleset - sampler.sample(ban_binary, label-f"Reduced STGS_{daysjdays”, num_reads-1200, chain_strength-chain_strength)
dwave . inspector . show(sampleset)

“http://127.8.0.1:18800/ 2problemTd=9591d517- a768-474c-acbl1-4114f F3e1294"

printGraph(sampleset.first.sample, PENALTY, penalty g, L)

Power production for each timestep t, Objective: 16090

Initial Situation Goal 1 Goal 2 Goal 3

Network of Model Energy Map to QUBO for Evaluation Build Prototype that scales
Hydropower Plants Production with on Quantum Annealer with Number of Plants and
in Brazil Forecasts and Time to Look Ahead
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S. Yarkoni, E. Raponi, T. Béck, and S. Schmitt, Quantum Annealing for Industry Applications: Introduction and Review, Rep. Prog. Phys. 85, 104001 (2022).
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"Fir'sticut = set(iname for i, iname in enumerate(ess.node_list) if res_bits(i] == 1)

fig, ax = plt.subplots(figsize=(11, 5))
rew_cut_size = nx.cut_size(g_beads, S=first_cut, weight="weight')
clean_cut_size = raw_cut_size - ROBOT_SEP_PENALTY if len(first_cut & {"R1", "R2"}} == 1 else raw_cut_size
ax.set_title(f'raw cutsize={raw_cut_size:.3f) / clean cutsize=(clesn_cut_size:.3f}\n(Max cutsize from bruteforce: {max_cut_size:.3f1)")
pos = nx.get_ncde_attributes(g_beads, 'pos')
edgeliste[(u, v) for u, v, color in g_beads.edges(data="color"} if color = "white”
nx.draw_networkx_nodes(g_beads, pos=pos, ax=ax, alpha=e.s,

edgecolors=[ ("black” if u in first_cut else "white") for u in g beads.nodes],

node_color=[ ("lightgreen" if u in first_cut else "lightblue”) for u in g_beads.nodes])
nx.draw_networkx_labels(g_beads, pos=pos, ax=ax, labels=(n : re.sub("["8-3]", "", n) for n in g_beads}, font_size=g)
nx.draw_networkx_edges(g_beads, pos=pos, ax=ax,

edgelist-edgelist,

edge_color="black",

style="solid"

)
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plt.draw()

Number of Qubits: 8

ensatz_isa ops: OrderedDict({'rzz’: 54, 'rx': 12, 'h': 6, 'x': 1}) = 73
hamiltonian_isa psulis: 27
parameters: ['Ble]’, "B[1]", "v[e]", 'vI[1]']
Initial parameters: [3.82845746 1.91622873 2.13922522 1.86961261]
Minisize

€7 -->  -7.9062624

167 -5 -13.6187731

267 -+ -14.8177266

326 > -14.8178524

message: The lower bound for the trust-region radius has been reached
success: True

status: @

fun: -14.017862424804429
x: [ 3.726es00 2 4248400 20902408 9.995e-011

Initial Situation Goal 1 Goal 2 Goal 3

Process a Number of Abstract the Problem Construct Target Function Build a Prototype that Scales with
Given Items as Fast to a Graph, Retaining and Apply QAOA the number of Items and Workers
as Possible the Important i ||

Information i

Najafi, K., Yelin, S. F., & Gao, X. (2022). The Development of Quantum Machine Learning. Harvard Data Science Review, 4(1). https://doi.org/10.1162/99608f92.5a9fd72¢c
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This this slide deck has been designed using images made by Freepik from Flaticon.com

Dicaliei 4 Klimaschutz, Umwelt,
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