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Google says it's achieved quantum

Google announces supremacy
major breakthrough
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The search company claims that it's achieved
quantum supremacy, a major computing Read full article v
milestone.
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Is Your Mac Catalina-ready? Mgavi 11 hours ago
Free up your Mac's disk space so it's ready for macOS Catalina. This means that they can solve the protein folding prediction problem...
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Politics The ind ot . adle] Now Google can data mine and sell your data at the speed of light.
Hillary Clinton says she would run again in 2020 if she thought <\ Reply Replies(35) 5739 G221
she could win, report says
Hillary Clinton has told people privately that she would consider joining the 2020 Democratic a Louls 14 -
primary, but only if she thought she could win.The private conversations were aired publicly i... ® In theory, this capability opens a ot of doors to future technologies, such as designing
L Hillary Clinton's attacks on Tulsi Hillary Clinton weighs in on better batteries and medicine, or minimizing emissions from farming chemicals. It could also
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help to advance existing technologies such as machine learning... It could also make the
human race obsolete.
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Encourages meaningful discussion?

Richard
As a physicist myself who teaches QM, Particle Physics at one of the
UC's, the Quantum computing is the same farce as the cold fusion
turned out to be. I've been to Google and have seen the system.
More v
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<a Reply Replies(52) ;157 £136
Charles
It reminds me of the joke where the U.S. Government gathered the
best computer scientists together to build the biggest computer ever
to answer age old questions. They built it and the first question they
asked was "Is there a God?". The computer answered, "There is

now."

11 hours ago
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chris
What no one says about quantum computing is that superposition
makes abundant errors part of any quantum computing process. Until
we know more about quantum mechanics and superposition
specifically, | don’t see much in the way of true quantum
breakthroughs. After we solve the error riddled process however,

every code is unbreakable, and the sky is the limit
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Would you like to play a game?
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A strange game.

The only winning move is not to play.
How about a nice game of chess?
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David
Read a book. Computers cannot become self aware. It
is impossible.

&2 G

<A Reply
Solaris
Trump people be like "what's a computer?”
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Meanwhile Yahoo, has updated their logo.
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Trevor 12 hours ago
It's also interfering in the 2020 US election. But | guess we'll just
ignore that right?

Replies (9)

&

David 12ho g0
Yes, because it's not.
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Trevor 12 ho
@David if you don’t know what you're talking about you
need to go ahead and shut up. That's not an opinion thing
or a left or right thing. It's been proven that they have
silenced conservatives as a whole but also people on the

left like Tulsi Gabbard, Andrew Yang and Elizabeth Warren.

don’t know if you're denying reality or you're just ignorant
but you're definitely wrong
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<A Reply

Denny
They really don’t. Don't believe every right-wing conspiracy
theory your grandpa shares on FB.

«AReply y1 G2
Quasi Anon
@Denny a study was done that proved Google can sway up
to an estimated 12 million votes. Shadow banning is real
and they've been outed by their own employees and internal
emails. It's done to candidates on both sides of the aisle.
The meeting after Trump won was leaked proving how sad
the top exec's were. Stop being an idiot and do your own
research
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Vespa at

Hundreds of Vespa
applications (Flickr, Tumbilr,
TechCrunch, Huffington
Post, Aol, Gemini, Engadget,
Yahoo News Sports Finance
Mail etc.):

e serving over a billion users,

e hundreds of thousands of
queries per second,

e Dbillions of content items.
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Select comments
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Personalized article
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Vespa team

Around 30 developers in Trondheim, Norway
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Current encryption could be broken in seconds with quantum computers.
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Now Google can data mine and sell your data at the speed of light.
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@ In theory, this capability opens a lot of doors to future technologies, such as designing
better batteries and medicine, or minimizing emissions from farming chemicals. It could also
help to advance existing technologies such as machine learning... It could also make the
human race obsolete.
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POte nti a I fe at u res Wilson score*: probability of comment

being overwhelmingly liked by all users

XC 13 hours a R Report Abuse
One of the biggest impacts quantum compu:

cryptography. Current encryption could be b () Mute XC 1
computers.
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Community How users interacted with comment

Comment Relevance to topic, moderation s(nrny) = Y= ’
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Author Reputation

User Preferences )
Conversation Al (htips://conversationai.qithub.io)

@ Likely to be perceived as \u»,h,Lulm more

shut up you fucking idiot

‘ Perspective

Other Time

v Vespa.ai (*) Zhang et. al. 2011. How to Count Thumb-Ups and Thumb-Downs: User-Rating Based Ranking of Items from an Axiomatic Perspective.


https://conversationai.github.io

Previous ranking algorithm

Hardcoded weighting
Community features /
Comment features
Author features ‘ Final score

User features

Other features
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Scoring

Ranking
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Ranking

Learning

Question

How should features be
combined intelligently?

How can we overcome
position bias?

How do we learn directly
from user behavior?

Answer
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Question

How should features be
combined intelligently?

How can we overcome
position bias?

How do we learn directly
from user behavior?

Answer

Neural network over
comment features
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Learning

Question

How should features be
combined intelligently?

How can we overcome
position bias?

How do we learn directly
from user behavior?

Answer

Neural network over
comment features

Exploration with sampling
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Scoring

Ranking

Learning

Question

How should features be
combined intelligently?

How can we overcome
position bias?

How do we learn directly
from user behavior?

Answer

Neural network over
comment features

Exploration with sampling

Reinforcement learning with
dwell time rewards
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Reinforcement learning in general

RL is a general-purpose framework
for artificial intelligence

e RL is for an agent with the
capacity to act

e Each action influences the
agent’s future state

e Success is measured by a
scalar reward signal

® Select actions to maximise
future reward
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Contextual bandits

Multi-arm bandits with context

features x 0.1,0.7, ..., 0.2]
|
scorev=f) a1 0.4 ay:02 az:0.3
|
action a ai

Reward r is conditioned on chosen
action - feedback is partial

Ca N O n | Cal exa m p I e . ad Sel’VIng Source: Microsoft research
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Contextual bandits in ranking

Sometimes called contextual semibandits*

fatures x 0.1,0.7, ..., 0.2]
l i policy :
_ o)/ R -9 Policy chooses a
score v = f(x) aj . 0-1 a9 l 0.2 as . ().t_) T ranking, not an action
. ay
K
ranking Clt))
a9

Importance weighted sampling to construct unbiased estimates for rewards

‘ Vespa.ai (*) Krishnamurthy, Agarwal, Dudik 2016. Contextual Semibandits via Supervised Learning Oracles.
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Richard 10 hours ago
As a physicist myself who teaches QM, Particle Physics at one of the
UC's, the Quantum computing is the same farce as the cold fusion
turned out to be. I've been to Google and have seen the system.
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Ranking

Comments

Richard 0 hours
As a physicist myself who teaches QM, Particle Physics at one of the
UGC's, the Quantum computing is the same farce as the cold fusion
turned out to be. I've been to Google and have seen the system.
More v
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chris 11 hours ago
What no one says about quantum computing is that superposition
makes abundant errors part of any quantum computing process. Until
we know more about quantum mechanics and superposition
specifically, | don’t see much in the way of true quantum
breakthroughs. After we solve the error riddled process however,
every code is unbreakable, and the sky is the limit
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Trevor 12 hours ago
It's also interfering in the 2020 US election. But | guess we'll just
ignore that right?

< Reply Replies(9) y41 G19

Charles 11 hours ago

It reminds me of the joke where the U.S. Government gathered the
best computer scientists together to build the biggest computer ever
to answer age old questions. They built it and the first question they
asked was "Is there a God?". The computer answered, "There is
now."
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As a physicist myself who teaches QM, Particle Physics at one of the
UGC's, the Quantum computing is the same farce as the cold fusion
turned out to be. I've been to Google and have seen the system.
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What no one says about quantum computing is that superposition
makes abundant errors part of any quantum computing process. Until
we know more about quantum mechanics and superposition
specifically, | don’t see much in the way of true quantum
breakthroughs. After we solve the error riddled process however,
every code is unbreakable, and the sky is the limit
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ignore that right?
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Comments

Richard 0 hours
As a physicist myself who teaches QM, Particle Physics at one of the
UGC's, the Quantum computing is the same farce as the cold fusion
turned out to be. I've been to Google and have seen the system.
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asked was "Is there a God?". The computer answered, "There is
now."
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Model ¢ Rankings 77 Reward R(7) Gradient ascent

in direction of expected reward
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Model ¢ Rankings 77 Reward R(7) Gradient ascent
in direction of expected reward
= Vo Er R(m)
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Model ¢ Rankings 77 Reward R(7) Gradient ascent
in direction of expected reward
= Vo Er R(m)
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Bootstrapping and testing

Cold start: pre-train neural network to emulate previous ranking

e (Gradient ascent with Kendall’s tau coefficient as reward

Off-policy evaluation: interactions are logged as (x, a, r, p), where p is the policy’s
probability of choosing a given x.

e |Inverse-Propensity Scoring* for estimating average reward of a some policy
from data collected by another policy

‘ Vespa.ai (*) Peter C. Austin. 2011. An Introduction to Propensity Score Methods for Reducing the Effects of Confounding in Observational Studies.



Elements of a solution

Comments

Scoring model

=R

Ranking
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Elements of a solution

Comments

Reward instrumentation

log (r)

-

Scoring model
Distributed DB
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Elements of a solution

Comments

=Rl

Ranking

log (r)
Distributed DB Reward instrumentation
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Implementation

Comment
processing

feed
votes

Pre
rankings

l x, a, p)

Hadoop

sentation

TensorFlow }—V
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Vespa

A platform for low latency computations over large, evolving data sets:

e Search and filter over e Advanced relevance scoring
structured and unstructured with tensors as first class
data citizens*

Scaleable and fast
Elastic and fault tolerant
Pluggable

Easy to operate

e Query time organization and
aggregation of matching
data

e Real-time writes

Typical use cases: text search, personalization,
recommendation, targeting, real-time data display

N vespa.ai (*) https://qgithub.com/jobergum/dense-vector-ranking-performance



https://github.com/jobergum/dense-vector-ranking-performance

Vespa as comment serving system

Scaleable and fast

e About 1 billion comments / ~12.000 queries per second
e Read latency 7ms for 10k comments - including model evaluation
e Write latency ~1ms

Direct deployment of ML scoring models
Advanced computation framework for complex features
Custom logic for implementing sampling and logging !

Hosted for simpler architecture * = T

N vespa.ai (*) https://vespa.ai/cloud



https://vespa.ai/cloud

Scalable low latency execution

How to bound latency:
1) Parallelization
2) Prepared data structures (indexes etc.)

, Query
3) Move execution to data nodes

:

Container node

Scatter-gather

Application
Package Deploy i
Admlr] &
- Configuration Conﬂg
- Components Content node

- ML models

models models models
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Deploying ML models to Vespa

1. Model in application map(
join (
package Fedueel

1 holder,
2. Download model from weights,
external source during , P ey
(re-)deployment ‘\ > sum,
. . ),
3. Feed model weights as @ bias bias,
f(x,y) (x +y)

tensors / )

£ (x) (max (0,x))
placeholder weights )
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Deployment strategy

Traffic splitter

TN

Y Y
N A N A
- -
Freeze
scoring
Experimental A/B Production
bucket test
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Results and ongoing work

~25% increase in time spent

Experimenting with

e more features for a larger neural networks
e personalized comment ranking
e more sophisticated rewards
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Generalizing the implementation

Content
External content processing
Search

feed N ews

Y |
Q recommendation
Machine (9 = -!
) Presentation CE— Product
learning rankings .
T recommendation
l(x, a, p) Ad selection
Q&A
Distributed N
DB +++
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