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Singapore will soon buildits own

quantum computer, joining a
handful of nations in doing so.

Quantum computing will herald
anew computing age where new
drugs and battery materials can be
discovered much faster, and more
accurate artificial intelligence (AI)
models to detect fraud, software
bugs, cancer cells and hate speech

canberolled out.
Nations thatgain quantum

advantage will have an edge in Al,

biochemical and financial

capabilities, among other things,

bringing about significant
economic gains in the digital

: future. Those that host quantum

: computersand have dabbled in

. thisspace include the United

: States, China, France, Finland,

: Germany, South Korea and Japan.

But the technology workforce

needs to be upskilled to tap the
: benefits —a challenge not unique
: toSingapore.

Training is what Singapore

: hopesto provide, with Deputy

: Prime Minister Heng Swee Keat

: yesterdayannouncing the launch
. of the National Quantum

: Computing Hub and National

: Quantum Fabless Foundry at the

: AsiaTech x Singapore summit.

The hub, which will house

. Singapore’s first quantum

. computer, willpool expertise from
. the Centre for Quantum

: Technologiesat the National

. University of Singapore and other

. institutions. It willalso be the place :
: where companies and government
. agencies cantestreal-world

: applications to gain first-hand

. experience with the technology.

The foundry will develop the

: components needed to build

: quantum computers, with the aim
. of attracting businessesto setup

[ech workers need new

: emerging field.

shop here to establish an
ecosystem of activities in the

“Our investment in quantum

: computing and quantum :
: engineeringispart of our approach :
. of trying toanticipate the future,

: andproactively shaping the future
. thatwe want,” said Mr Heng

: yesterday.

The war chest in this quantum

. questisatleast $23.5 million. It

: willlast untilmid-2023, under

. Singapore’s Research, Innovation
: and Enterprise 2020 plan.

Quantum computingisabranch

: of information science with

: developments dating back to the

: 1970s. Itis similar to traditional

: computing, but operates at the far
: cooler temperature of nearly

. absolute zero (minus 273.15 deg C),
: where quantum objects (an

: electron or aparticle oflight) are

: manipulated to execute complex

: mathematical calculations out of

: reach of traditional computers.

Alothasprogressed since, with

i quantum computers expectedto

. outperform the world’s best

: supercomputers as early as next

: year. Thelargest quantum

: computer can be more than

: 150 million times quicker than the
: fastest supercomputer and can

solve in minutesa problem which

: would take a supercomputer
: 10,000years.

Just what new skills are needed?
Attheveryleast, technology

. workers will need to be more
: “quantum-literate”, said Dr

: Alexander Ling, director of the

: National Research Foundation’s
: Quantum Engineering

: Programme. This includes

: knowing what quantum

: computing canand cannot do.

Quantum computing — which
works in similar ways to the

: human brain’s neural network —is
: bestsuited for simulating drug

: molecules andunderstanding

: images andnatural language.

: However, itis not suitable for

: processing and formattinga

: massive amount of data for

: analysis —atask for traditional

. supercomputers.

Software developersand data

: analysts need to understand this,
: and find ways to allow quantum

: computers to work with

¢ traditional computers.

“Itisunderstanding the business

: problemand the underlying maths
: ormodel,andunderstanding how

: tomanipulate the datato fix the

: problem,” said Dr Scott Crowder,

. vice-president of IBM Quantum

: Adoption. “So, itis having the

: chemist (in abiomedical company)
: ordatascientistatthe bank

: understand quantumalgorithms
: andbeingable toapply those touse :
: casesandreal-world problems.”

The New York-based executive

: isinSingapore toattend the Asia
: Techx Singapore summit, and he
. spoke to The Straits Times on the
: sidelines of the event.

Inanother example, quantum

: computersare goodatuncovering
: patternsindata too complex for

. classical computers. So, banks can
: use quantum computersto detect
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: fraudulent transactions, or even
: pinpointasweet spotatwhich

. investment portfolios can derive
: maximum gains with the least

: amount of risk.

Similarly, quantum computing

: canbe aboostto Almodels in

¢ understanding the contextand

: nuances of human language. In

: thisway, disinformation as well
: astoxicsocial media posts,

: videos andimages online canbe
: removedautomatically.

The goodnewsis that

: Singapore isnot starting from

: scratch. The nation canlevelup

: fromits current base of more

: than200,000 tech professionals,
: andits education system can

: continue to keep pace with the

: latest techadvances. Plus, there
: isnoneedtoacquire yetanother
: programming language as what

: works todayin software

. programming will still work in

: the quantum computing age.

As for hardware, it willbe down

. tothe Centre for Quantum
: Technologies and the upcoming
: National Quantum Fabless

: Foundry.

“Quantum computing in the
physics department has been

: around foralongperiod of time...
! yes,we can always use more

: talented brightkids. Theyare in

¢ short supply, butit isnotas big of
: aproblem,” said Dr Crowder.

Itis not clear when Singapore’s

: upcoming quantum computer
: canworkitsmagic. Butitisa
: space worthwatching.
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