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We are all seeking new professional opportunities

To Advance our Careers



LinkedIn operates the largest professional network on the Internet

575M+ members
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Satya Nadella - 2nd
CEO at Microsoft
Greater Seattle Area

View in Recruiter More...

3.5B 10M+ orgs

See contact info
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500+ connections
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Current CEO at Microsoft, where our mission is to empower every person and every | §
organization on the planet to achieve more. Joined Microsoft in 1992, and have held —_—
a variety of roles, most recently executive vice president of Microsoft's Cloud and
Enterprise...
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9 3 Mutual Connections
£ You and Satya both know Michael Narayan, Kevin Scott, and 1 other

148 industries
Satya’s Articles & Activity S Cia I ity

4,864,585 followers

My views on U.S. immigration

e pOI
=|! Microsoft . g:l‘ycayshared(ms tOO|S, prOdUCtS) 25K+
It was a pleasure to sit down t h I "
with Microsoft CEO Satya...
My views on U.S. immigration . Satya liked ! echno Ogles’ e EJ ttl
ggltlycayNadeHa on Linkedin - | always appreciate the I eS

opportunity to learn from

200+
countries

See all articles Satya shared this

[
See all activity L

_ certificates,
roles, occupations
. CEO

M degrees, and
T states, cities, more ...
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Artificial Intelligence at LinkedIn

Every professional
interaction with
LinkedIn is personal,
relevant and helps in
providing opportunity

Automatically and
optimally deliver the
right information to the
right user at the right
time through the right
channel

Accelerator of LinkedIn
value propositions:
engagement on the
platform, customer
ROI
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People

g

Dublln
San Francisc
New York City
Sunnyvale
Bangalore

e Computer Scientists (optimization, NLP, computer vision)
e Infrastructure and System Engineers
e Statisticians



People You May Know Feed

V4Nl 1230

100% |

670 Connections >
Share an article, photo or idea [O]

@ 5 of your batchmates from Indian Institute
xx»x of Management (2010-2012) e Tomer Cohen

Head of Content, Search & Discovery Products
1h

@ a @ e e Congrats Lior Ron on the acquisition! Drinks are on
you next time we meet.
Suresh Kiran Venk.. Zishan Nikita
VIEW ALL CONNECT (5)

People you may know

X X f
4 b i
Soumya Yadav Kirthi Venkatesh Artificial intelligence is more artificial than
) : intelligent
Founder Director & Creative Head at ! '8
Practice Head at Ele... Tree Design 3 wired.com Artificial Intelligence Goog
@D 27 mutual connections @D 8 mutual connections
1.2k Likes + 117 Comments
CONNECT CONNECT
& Like = comment /> Share
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Network Profile Home My Network ~ Messaging  Notifications Jobs



Jobs

Principal Data Scientist
Microsoft - Bangalore, IN

Posted 3 days ago - 1,142 views
. Save Apply

Job Company
« 147 applicants « 10001 employees

« Full-time « Computer Software

Connections

& (& 32 connections

m 100 company alumni

32 connections can refer you
“ Get referred to increase your chances of

landing an interview.

Job description

We are currently building the next generation of cloud services
for partner monetization, user acquisition, engagement &
membership platform. These services have a huge global
footprint of over 240 markets and process millions of
transactions daily, with loads growing linearly as Microsoft moves
to a “cloud first”, “mobile first” strategy. The platform powers all
of Microsoft's key services - Windows App Store, Windows
Phone, XBOX, Bing Ads, Office 365, Microsoft Azure to name just
a few. This endeavor offers big opportunities for data science
and machine learning .

Ask for a referral

Seniority Level
Not Applicable

Industry
Computer
Hardware ,
Computer
Software ,
Information
Technology and
Services

W PREMIUM

Deepak, ace your Salt interview - learn
Machine Learning skills

layer_1

Building and Deploying Deep Learning

Applications with TensorFlow
2,636 viewers

See my courses

Learning

Courses related to Deepak's skills

Data Science Foundations:

Python Scientific Stack
Viewers: 6,033

Pandas for Data Science
Viewers: 10,197

Building and Deploying Deep
Learning Applications with

TensorFlow
Viewers: 2,636

See more courses



[ recruirer PROJECTS  CLIPBOARD ~ JOBS  REPORTS  MORE [ saLes navicator HOME  LISTS DISCOVER  REPORTS 3 5]
Q_ search for leads or accounts Advanced Saved Search®
tal n engaged vith
ndidates 01 your talent brand J
Current quarter 8deals- $950K | @ Last CRM save 1:45pm - 7/27/2017 Q search table -
Project Manager © | Greater Chicago Area g Iadd one or more skills. Account T Deal Name Buyer circle Amount T Close date Stage Probability  Next steps
Trending skills for this title 3 Fixdex opportunity [o(1€ (48 ‘ 85000 2 ‘ ‘ 07032007 B ‘ ‘ 4. Legal v ‘ ‘ 0% v ‘ Metwith the legal team to
) finalize the paperwork.|
Project plans
Set up meeting with Alice
Business strategy g Trustway 70k TECRe 510000 09-07-2017 3. Proposal 75% Cralgir\djon%
Updates Management bing
. " | The account was very
Microsoft Project j i@ 2 27 "
Follow candidates to get updated on their profile changes. Some peop o020t role€ Z Zoomiaxace &MGTO $10,000 07-27:2017 3.Proposal 0% impressed with the preso

$839020024 e | ©

Jacob seems reall
3 i t Techcore new bus 2§ $5,000 06-14-2017 1. Discover y
5 . ry . -
Start searching for candidates and sending ai@@ interested, looking for mo.

= messages to receive recommendations on
Your saved search, Project Managers, has 6 new results! &

cople you may want to hire. Finding solid leads. Will
“Qe aa 9 peopievonmy ] Fixdex opportunity EeC T (3 Y 02-28-2017 2.Lead generation  50% e

update once | make mo...

Project activity

o . Continuing the search after a
W&C opp ‘g@m $50,000 12-04-2017 2.Lead generation  50% call with Arold during our...

Salva Larin is having a job anniversary: Software Engineer

5years as Independent HTML/CSS coder at oDesk 0profiles + 0 contacted « 0 reviewed
send Message Working with SD to hone in
e E Ostia Account fm\‘ 07-29-2017 0. Qualification s

on this one.

Architect
78 profiles + 4 contacted « 2 reviewed

Britny Paulson is having a job anniversary:
still searching for more leads

5 years as User Experience Designer at Google Lamcane 20k

Send Message

$20,000 12-10-2017 2.lead generation  25%

UX Designer
78 profiles + 4 contacted + 15 reviewed
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Needs

Product

Metrics
e.g., Active
communities

| Relevance ML Optimization
Metrics Framework
e.g., consumption,
production and diversity
. A/B Testing
@ Framework

Outcome

Problems
Time
Money

S

PRODUCT

Solution
Results
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App 1: Member
engagement




= John contributes by sharing

‘I

\ 4

|

umans in poker game

Share this with

peaten four human players in a

D days. Libratus, an artificial

loped at Carnegie Mellon University,
nt of the game known as no-limit

Messaging, commenting, publishing are

0] Pinterest
other ways to contribute on LinkedIn

T3] Linkedin




Receiving Response to Contributions

in Q Search Lo 38 =]

My Network

John Smith

"The bot gets better and better every day. It's like a tougher version of us"
...see more

Bee-Chung Chen

Principal Staff Engineer & Applied
Researcher at LinkedIn

494

Who's viewed your profile

719

Connections
Manage your network

&N Like =] Comment /> Share




60% - == T
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20% -

Lift in sharing probability

0% -

0 2 4 6
Number of social responses

(WSDM’ 17; Guangde, Chen and Agarwal)



1 unit increase in contributors leads to 0.4-0.7 increase in Daily
Active Users- Network A/B teSting (Eckles et al, Journal of Causal Inference, 2016)

Summary: Increase in frequent contributors improves daily
active uniques and engagement
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Deepa
Building the Linkedin
brand in APAC!

@ 12 mutual connections

Connect ‘

IT Professional
@D 1 mutual co

( Connect ]

X a X

Yogendra Gupta
EDI Analyst

Connect J

Anna Hyde
Admin manager/
accountant at |ES Ki

@ &

Home

Hirenkumar Jadav
Senior Manager at
Accenture, Ma 4

Connect
Anand Krishnan

General Manager &
Acount Delivery Head -

e

e
&)

100% .

sand m

Featured

Share an article, photo or idea L%

Tomer Cohen
Head of Content, Search & Discovery Products

1h

Congrats Lior Ron on the acquisition! Drinks are on
you next time we meet.

Artificial intelligence is more artificial than
intelligent

€3 wired.com Artificial Intelligence Goog

1.2k Likes * 117 Comments

&N Like = comment A Share

A & F A 3

Home My Network  Messaging  Notifications Jobs

Notifications

Q Search

your notifications View settings

Congratulate Salvador Castro Jrfor7 ...
o years at Linkedin .

Say congrats |

Sumanth Kolar shared an update: e
https://Inkd.in/gndDxf8

your profile

W PREMIUM e
You'd be in the top 10% of applicants if
you apply for a job at Coupang

"Q . Akashdeep Singh Jaswal viewed cen

View job

Wish Tathagata Mukherjee a see
| happy birthday B8
Say happy birthday
DAILY RUNDOWN: TUESDAY e
in} Pot-based drug gets green light, Amex .,
scores Supreme 7 ~urt win, and more

&
Q «\t/

Home My Network




Optimize Eco-system

Right Distribution
through right channel

.-.;,'
Contributo PYMK, Responder
Follows

Build the right
Network




Create the right network that is value based, not volume based
Incorporate future downstream value in recommending new edges

Optimize distribution of contributions to network across channels to
encourage repeat contributions

Guard against “high concentration” when distributing contributions
Better to have more contributors receiving some feedback instead of a few receiving a lot



Build connections that are likely to drive conversations:

score =P (connection)+ o P ( conversation)

connection: same school? same company? ...
conversation: messaging(private) or comment/like/share (public)



P(click) + aP(viral)E(#DSI) + BP(resp)exp(—yE(#creator response))

DST = downstream impact
NEWS viral = share, like, comment
@ resp = response to the creator via comment, like, re-share, messaging
v = temperature
a, B are weights

0 small : notify viewer
pVisit =

P big - walt to show on feed



Optimize distribution

Notifications

sent

Alice’s
network

pVisit=0.1
DSI=100

| pVisit=0.05
DSI =80

@

Bob’s
network

pVisit =0.05
DSI=1

pVisit=0.5
DSI=1

pVisit=0.5
DSI=10

pVisit=0.6
DSI=100

\[e}
notifications
sent

Caitlin’s
network

Francis’s
network



What Kind of Model?

A combination of deep learning and trees models
and real time “corrections” at fine granularities

\. Input Layer

@ Hidden Layer @ Output Layy

/

.

® - @

Global Viewer-contr
Model ibutor edge
Counts
@ - @
Actor ltem

\popularity popularity/




Features in ML model: Knowledge Graph, Learned Representation

Skill Identity

N

-
skill:207 (identifier)

Definition:
http:/fen.wikipedia.org/wiki/Graphic_cesign

Canonical name:

EN: Graphic Design
Zh: gt

Synonyms:
EN: Graphic Designer, ...
Zh: @A, ..

LINKEDIN

GRAPH

Relationships

Communication
Design

Information extraction
Human curation

Deep Learning

(]
Landscape Architecture o)
60 o o
Commercial Buildings O Steel Structures
" i Oil & Gas Industt Givil Engineering Sewer (
Remediation
o
50 5 C
Historic Preservation [} [¢]
Boundary Asbestos
O Dams O Emissions Trading
40
O o o
Site Inspections Hydrology Architectural Drawings
o
2. o 5 Buildings
o Sampling
.. Shop Drawings o Arcr% o O
O Highways
20 Pressure Vessels o Sustainable Architecture O
[o) Building Design
o o 5 .
Project Coordination
Waals Land Use Planning o o
o Tawers RFI Erosion Control
Water Supply
[e]
o Schematic
0 Nuclear s
©  Civil Engineer o
o Quantity Surveying Spaces o ASME Standards (
Surface
-0 o Barge
On Site
OCPMScheduing O ° o
High Rise O Landbersigen Traffic Engineering
-20 Cost Reporting Highway Design
O AutoCAD Mechanical
30 o Construction
Tank o
] Geomatics
Shipbuilding
40 ) (O Construction Engineering
Surveying o o
o Urbanism
Enioe D besi Hazardous Waste Management
S ngineering Design
omw O Soil
o
80 0 -40 20 0 20 40 60
Y

Type
O skill
0 title



Challenges

e Jointly train a combination of different classes of models

\\Q% NS \

KNSR <\ . | | m M B B B W ...
»‘3"'.‘{'}'-‘/‘ / A
%?g:%‘% I @Ry Global Per-User Per-Job
SN K X
/’\\{% Model  Model  Model
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e Automatically determine features, model structure & hyperparameters
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NN
&

;
l#
%

@ nputLayer @ Hidden Layer @ Output Layer




Challenges

Manage data/modeling pipelines
with complex dependencies

[Click data] [Session data ] [Impression data ]

[ Create Negatives ]

[ Create Positives ]

Feature pipeline #1 ]

Feature pipeline #2 ]

[Join with features
v Feature pipeline #N ]

Automatically detect issues and
gracefully degrade model performance

Is this an anomaly? @ 2 AUtO-tUne
Yes (True Anomaly) ~ © Yes (ButNew Trend) © No (FalseAlarm) @ To Be Determined A b'ased on labels

all | none | invert | metrics Display Window @ Granularity @ Compare by @

® guest_invite Dec22-Jan6 1_HOURS v absolute

o intraday_houry_guest invites | 1. Data-Driven
- Anom yDetectlon

. 01 2180104 «
g fﬁv,w

[ T T T T T
PR 122 w02 28

20471229 20180101 20180104

Investigation Period @ Baseline @
Jan 2, 08:00 pm - Jan 6, 09:00 | WoW



Challenges: 1) deploy large models to different places in production
2) manage complex model/data deployment processes

recommendations

Qv

click, impression...

streaming
tracking

Scoring & Ranking

User
Features

A

Parameter
Store

)

Live Index Updater }

A

Offline Index
Builder

A

A

4,(

Feature

User

ltem

ETL

offline

Model Training

A

Pipelines

ltem DB

Offline Data

J




Al Platform



Pro-ML: Productive Machine Learning

We make the end-to-end process of running and iterating on large ML
workflows easy, robust and almost automated

@ ©

business impact

#experiments per eng



Pro-ML Key Components

ML Algorithms

Large-scale deep learning
Trees (XGBoost) Production
Personalization (GLMix)

Feature Marketplace

Model Creation
Service Model Repo
(Photon-connect)

Health Metric Monitoring

Model Deployer Debug &
& Release Tool Explain Tool

Pro-ML Jupyter
Notebook

28



Frame: Feature Access Abstraction Layer

Replaces complex feature preparation workflows with a simple, config-driven feature
specification that makes features available for training and scoring in offline and online
environments with automated consistency monitoring

Before Frame: Complex Workflow After Frame: Simple Config
A e e targetFeatures: [

key: targetld

2 ) {
|

S b2 fieid_subfiow
ot featurelList: [
—_— waterloo_job_companyDesc
P waterloo_job_companySize
 cleanPrepmreBasiclobs
= ]
SRR 2 sourceFeatures: [
— c
—s—— key: sourceld
— featureList: [
.:m:.:“ jfu_member_geoCountry
— e jfu_member_geoRegion
 jobrecmsting-vent .
Tobrecommendation-ur inchecied :I
—— }
— ]

29

indmgmliGenerasr



Quasar: Unified Inference Engine @ LinkedIn

Provides a DSL to define the scoring and ranking computation logic of a model, and a
high-performance execution engine to run the model

request

........ Candidate list of items

Features from Frame

Relevance Service
m Scoring and ranking logic
2o DSl
Ranking specified in Quasar DS

L] .l.. Final list of items

returned list of items

30



Democratize ML at LinkedIn

Focus: Using LinkedIn tools and infra, train all
engineers to use basic supervised ML in their
day-to-day job

Curriculum:
e Al Boot Camp: 5 full days (aimed at ICs)
e One-day course: Aimed at managers

Continuing education via LinkedIn Learning L|nked m
Al Academy




Conversational Al: seq2seq model

linkedin engineering

encoder

linkedin software development </s>
[ ]
<s> linkedin software development
decoder

Coming the future :
Question and Answering
Help center chatbot




More Methodological Research

Richer class of non-parametric models for personalization
Transfer learning

Active learning to collect human labels more effectively
Large scale & real-time Graph computations

Fairness, Transparency and Privacy

Efficient network A/B testing



Summary

e ML/Al is “oxygen” of LinkedIn product

e Converting ill-posed business/product problem to well posed ML
problem requires effort, rigor and collaboration

e Scaling ML process for large workflows challenging both from
infra and organizational perspective



Appendix



Quasar Components

Quasar Executor (per thread)

Model Development Model Execution

Operators Doc 1

Features

Doc 2
QU asar Features
Execution

Engine

Quasar DSL
Parser

model.quasar

Doc 3
Features

Feature
Transformers

QuasarModel




Photon-Connect: Model Learning Library

Trains a DAG of different classes of ML models specified using Quasar DSL with features

specified using Frame config

Member
STD Data

Per-Job
Model

Member Job Job
Profile Text Post Text STD Data

User Job
Neural Net Neural Net

Interaction
Neural Net

Per-User
Forest Model

37



Applied Research

Focused on LinkedIn Accelerator of Member  Centrally Managed but
Ecosystem - create Value Deeply Aligned within

member delight Product Development



Knowledge Marketplace

Mission
Create a knowledge marketplace where any member and enterprise customer can ask a question in natural language and

we provide an answer almost instantaneously, eliciting more information if necessary.

& PREMIUM
Employee distribution and headcount growth by function @

Based on LinkedIn data. Excludes subsidiaries.

Hey, we found you’re
skilled in {#skills}id,
{/skills} technologies and

hence you seem to be a gOOd Functional distribution Headcount growth 6m
match for a role at 5 Ergiiemioe . %
{company}
e Sales A 7%
L]
D ® O @ ®
O g {
. w KNOWLEDGE
GRAPH . .
. * o ® ®




ML Infrastructure Ecosystem

Exploration D?I'trchlzii’:gH Experimentation Maintenance
Jupyter Tracking Data | Feature Data Nearline Feature | Entity Feature A/B Monitoring
Notebooks Collection Joins (Frame) Processing Store Experimentation

(Kafka) (TREX)
Spark Label Training (Photon | Feature Sharing | Dynamic Analytics Anomaly
Collection ML on Spark) (Frame) Feature Store (Raptor) Detection
(Pinot) (ThirdEye)
Query Explain / Xgboost Grid to Prod K/V | Inference Root Cause
Debug (SLoQ) push (Venice) Engine (Quasar) Analysis
Feed-admin tool Tensorflow Grid to Prod L3 Blending Process
(Debug) Index push Layer (ReMix) Automation

L1/L2 Indices:
Graph, Search,
Feed



https://docs.google.com/presentation/d/18cwNBT4Qg_-k08JoPSzBxbglkDJfHjf7YC_8fho7Hrs/edit#slide=id.g2176ad7d1d_0_177

LinkedIn operates the largest professional network on the Internet

560M+ members

Ry
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View in Recruiter More...

3.5B 10M+ orgs

See contact info

o E R

500+ connections

K+ skill g
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Current CEO at Microsoft, where our mission is to empower every person and every | §
organization on the planet to achieve more. Joined Microsoft in 1992, and have held —_—
a variety of roles, most recently executive vice president of Microsoft's Cloud and
Enterprise...

Show more ~ '
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LinkedIn operates the largest professional network on the Internet

Make your

Connections
30B

Invitations (123) Manage all

Danwei (Chloe) Zhang 560M+ mem berS
Managing Partner @UpHonest Capital Ignore 7

@ LutzFinger and 4 others

@D Ben Shahshahani and 45 others
Faisal Farooq

General Chair at KDD 2018 - Leader, lGiioia
Innovator, Strategist, Data Scientist 8! L

@D Deepak Agarwal and 25 others

Vineet Vinayak
Graduate Student Researcher at Georgia fOI I OW
Institute of Technology | Expertise in... Ignore con n eCt

endorse

Show more
E——
People you may know
-
3 e
H

Janardhanan Jui-Ting Huang SureshAVL =

Lifelong Learner Software Engineer in Machine Recruiter at Amazon _ —
@ Brad Ciraulo and 60 Learning @ Muthusamy Chelliah

others @D Badrul Sarwar and 34 and 2 others

others



LinkedIn operates the largest professional network on the Internet

Explore your

Opportunities 300M+ jobs 8K+ courses

S
Eq search jobs | e @ =| 130K+ weekly articles

Jobs you may be interested in

Update career interests ’)B course earnlng

I Principal Software Engineering
ok 2B - 7B views
Microso .
Mountain View, CA, US - B JOb applles

(q@ 32 connections

1 month ago

Director Of Engineering _—

Dylitty Gliffy

San Francisco Bay Area
22 days ago

Senior Director of Engineering, Search
Move, Inc
Santa Clara, CA, US

@ 2 connections _—

meve

2 months ago

I Director of Engineering (Platform)



Network embedding

Optimize the embeddings to maximize objective

Title latent

member title id embedding representatior
128X1 .
Compare with

> P label = 1 if this is

< the target
bias  targ
position for
) member
—_— "
i . Skill lateqt maxpooling
skill id embedding representatior 128X1
128XN
Optimize the embeddings to maximize objective
o Type
i o Landscape Architecture ° o O sl
Cormmercl E"mmi 0 0l & Gas Indust G Engnesrng O S Stmmm;:wer( o ;n;
mediation
o
= Historic Preservation [e) O
Boundary Asbestos
_— © Dams (O Emissions Trading
“ o o
Site Inspections Hde\ogy Architectural Drawings
2 o Buildings .
Sampli .
S T afum | o o o Use the embedding:
Highways Architects
20 Pressure Vessels [e] Sustainable Architecture O H
o Bulding Design - t th th d t g
o connect with other data, e.g.,
. -2 Use Penning e ol o o
RFI Erosion Control
‘Water Supply t I I
« o natural language
5 ‘Schematic
o T O G Engineer ° (o) M L d | f t
o Quantity Surveying Spaces ) ASME Standards ( = I I IO e ea u reS
- -0 jartace O Bage
On Sit
(OCPM Scheduling [e) ) mate o
igh Rise & DaoiBoiperd Traffc Engineering
= . 20 Cost Reporting Highway Design
O AutoCAD Mechanical 5
x 20 o Construction
H ek o Geomatics
u Shipbuilding
=L 40 o O Construction Engineering
Surveying o o
o Urbanism
gl m% s Hazardous Waste Management
0 omw OSoil
o
0 0 40 20 0 20 r 0



Challenge: Complex Model Deployment Process

recommendations

Scoring & Ranking

Parameter

Qv

click, impression...

streaming
tracking

A

Store

User
Features

“ T

Offline Index
Builder

)

4

A

)
C.
<
)
=1
Q
]
X
C
°
Q
Q
=
]
=
—
A

4,(

ETL

offline

Model Training

A

o

Feature
Pipelines

Offline Data

J




Pro-ML Key Components

ML Algorithms

Large-scale deep learning
Trees (XGBoost) Production
Personalization (GLMix)

Feature Marketplace

Frame

Model Deployer Triton (Debug
Photon-Connect Model Repo and CRT and Explain)

Quasar

Pro-ML Jupyter
Notebook Health Metric Monitoring




Feature Marketplace

Provide
e A variety of common-used features
e A mechanism to share features across applications
e A feature data access abstraction layer

Enable leverage of features and simplified configuration of complex
feature access patterns



eeeeeeeeeeeeeee

Provide
e A model repo to record all ML models
e A deployer to deploy ML models and the associated data to different
destinations in the production environment
e A central release tool to manage the deployment process

Enable ML models and the associated data to be first-class citizens in
LinkedIn deployment tooling



eeeeeeeeeeeeeee

Provide
e Monitoring of health metrics of ML models, feature data and
workflows
e Mechanisms for issue detection and model graceful degradation
e Tools to debug and explain ML models

Enable automatic detection of issues and reduce developers’ time on
iIssue investigation



LinkedIn operates the largest professional network on the Internet

Explore your

Opportunities

- Q' search jobs I

Jobs you may be interested in
Update career interests

I Principal Software Engineering
Manager

Microsoft
Mountain View, CA, US

(q 32 connec tions

1 month ago

Director Of Engineering
Dylitty Gliffy

San Francisco Bay Area
22 days ago

Senior Director of Engineering, Search

Move, Inc
Santa Clara, CA, US

@ 2 connections

2 months ago

meve

I Director of Engineering (Platform)

—_—

10K+ courses
300M+ jobs in 5 languages

8=y feed updates (130K+
=) weekly articles, ...)

9M weekly Interactions

18M monthly 581M weekly views

job applies

600M+ members




