OPPORTUNITIES AT THE INTERSECTION OF QUANTUM
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 COMPUTATION AND QUANTUM COMMUNICATION




Horizon’s mission is to make quantum
computing useful to industry
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useful ad|.
capable of or suitable for being used for a
particular purpose

synonyms:
1. exploitable

2. available
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MACHINE LEARNING EXAMPLE

1,000 points * 1,000,000 points

CLASSICAL CLASSICAL QUANTUM
(naive) (highly optimized) (HHL-based)
1,000,000,000x slower” 2,000x slower® 4dx slower”
%

*approximate, based on GP regression with fixed number of hyper-parameters
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useful ad|.
capable of or suitable for being used for a
particular purpose

synonyms:

1. exploitable

2. available
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ADIABATIC

FACTORING OPTIMIZATION LINEAR ALGEBRA QAOA
1994 2000 2009 204
| | | |
1990 1995 y4010]0, 2005 y40]0, 2015
| |
1994 1996 204
SIMULATION SEARCH QuANTUM MACHINE
LEARNING
%

HORIZON

UUUUUUUUUUUUUUUU



= s
HORIZON

QUANTUM COMPUTING



CO

HORIZON



SEMI-DEFINITE

SHOR’S PHASE

FACTORIZATION ~ ESTIMATION  ADIABATIC QuANTUM HHL LINEAR SYSTEMS PROGRAMMING
ALGORITHM ~ ALGORITHM  OPTIMIZATION ~ FINGERPRINTING ALGORITHM QACA ALGORITHM
1794 1995 2000 2001 2009 204 2017

|
1995

1994 1996 1998 20035 2007 204
QUANTUM GRrROVER’S  QuanTuM  QUANTUM TRIANGLE QUANTUM
SIMULATION SEARCH ANNEALING SORTING FINDING SVM anp PCA
ALGORITHM ALGORITHM ALGORITHMS
FAasT FOUREER

TRANSFORM  MERGE SORT HUFFMAN CODING QR FACTORIZATION
1942 1945 1952 1959

1743 1947 1955 1959 1960
McCuLLocH-PiTTs SIMPLEX SIMULATED Di7ksTRA’S KARATSUBA
ARTIFICIAL NEURON ALGORITHM ANNEALING ALGORITHM  MULTIPLICATION
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DATA STRUCTURES
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ABSTRACTION
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useful ad|.
capable of or suitable for being used for a
particular purpose

synonyms:
1. exploitable

2. available -
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QUANTUM CLOUDS




SECURE DELEGATION
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VERIFIED COMPUTATION
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NETWORKED COMPUTATION
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GENERAL PURPOSE QUANTUM COMMUNICATION

1 . Input space
. output space
. memory

. preparation space

S = e o

. Imeasurement space

Device =4{1,0,Q, P, M}
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NEED FOR STANDARDS

e Support for heterogeneous networks
* Routing and transmission control for quantum messages

* |nteroperability between different device technologies
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“I think there I1s a world market

HELLO@HOR



