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Internet of Things & Everything (5 )%

“Fixed” Computing [&EE Mobility 23] Internet of Things #75£# Internet of Everything /5#JE:M
(you go to the device) (the device goes with you) (age of devices) (people, process, data, things)
200M
Year 1995 Year 2000 Year 2013 Year 2020

Source: Cisco — Growth of the number of things connected to the internet.
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SRRk

=  From web to mobile M &4 G BRI EIFSE N

=  Dwell time per article less on mobile than web # 2 F 1y 5E ER] [RI{E S B FEEH T/
=  Notifications to re-engage users EH S5 H P4 2 HEk

= |nteractions between multiple devices %% & R H

=  Wearables collecting data more personal and in bigger volume 5 T 0] 228 1% &5 1Y REHRE

= Security, privacy and trustworthiness more important than ever 24 » [&F. » (S5 FIEDE
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Source: Yahoo Lab — Relationship between binned average dwell time and article length (per device type).
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Opportunities abound H &R

An ecosystem of connected devices whose seamless experience requires a design approach based on Consistency, Continuity and Collaboration
principles. —MERZGAVIERE 7 - HOBEMIRIGFREE T — 2 « e S EIRNAV T 7% -
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Opportunities abound &t iR %

An ecosystem of connected devices whose seamless expeNgnce #€qdges a app#Dach based on Consistency, Continuity and Collaboration
principles. —MERZGAIERE k7 - HIODSRAVIARLS 7R 2LA 0~ MR E G N 502 -
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New cloud #r =~

A new cloud infrastructure that supports Internet of Things and that realizes Consistent, Continuous and Collaborative (3C) user experiences.

— DT AR RS RN SE A — B ~ 28 - B EEEII A R -

Challenge

Requirement

Architectural Vision

From web to mobile

MAL G B HEPIEIRE 2N

A sustainable business model

NIRRT

Accommodate 020, B2C, B2B2C models
3#EN/020 ~ B2C ~ B2B2CHE S,

Dwell time less on mobile

Mol P 5 R st [R]BH B ARG )

Personalize everything
e MER

One unified data pipeline processing
Gi— TR A

Notifications to re-engage users

TS5 P B

24/7 reliable services, anywhere
TR 7+ 24 T ] T A AR S5

Effective pull, stream & push

AL ~ A~ HEE

Interactions between multiple devices
LRI A

3C-integrated experiences across devices
HEE -~ ESE - SIFENESEER
(LN

Single version of truth on data &
analytics

HSRRA R o3

Wearables collecting more data

kE TR R A I AREE

Connect people, process, data & devices

HEREA R~ SRR

Support new signal types
YR (E 52

Security, privacy, trustworthiness
problems
2 [SRA 0 WS R

Security, privacy & trustworthiness are
number one design goal

L~ [ERL - EE RS HiR

Confidently and timely exchange & share
data across devices

B EF R AL s
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Hadoop — Incredible scale at Yahoo

Hadoop &R BRAY FH P56

© I
© IS
I‘ R o —
© I
460 800 17.2M
Products Developers Jobs/Month
P i FE NG TR/ A

R A Hadoop&EERF

AEAR
] [}
[ | [ ]
[ | »
[ ] »
NN N
35,000! 440 Petabytes 10M Compute
Servers Storage Hours/Day
Ak 5525 FEfE 22 8] WER/NR /K

1 Across Hadoop, HBase, Storm, Data Loading, and Dev Clusters.
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Hadoop — Behind every click at Yahoo

CONTENT PERSONALIZATION N AD TARGETING FAFERR ANTI-SPAM & ANTI-ABUSE fz 17 / {E#iz
Best So
best songs Search Assist: On
best song ever
/ h best sound bar
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do that? e
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CONTENT AGILITY AZEHLEIFEL DATA PIPELINES &7 7K & AD OPTIMIZATION |44k

Shocking Spanish Video - If [
you do not know Spanish, you
will want to see this video
immediately » (rimsieur

] Approach)

Flickr ®e®

See more photos in Stunning Summit
Views

One man who defies a

President and gets his

M ultimate revenge on the IRS
{Shocking) » fAgora Financial)

Sunnyvale, CA'S NEW RULE »
Mew [August 2013] car insurance
rule in Sunnyvale, CA leaves
drivers furious and shocked...
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Notification — Industry-wide problems

END-USER PAIN POINTS

. Dropped messages J& A kI RE I E.

. Duplicated messages (i.e. on one device) #iAEEHE A

. Spamming messages S0 S HEi%

= Untimely-sent messages “~ Fz s s A 3 B At (A1 A8 S HERE

. Replicated messages (i.e. on multiple devices) fERE& & FHLE S E
=  Non-engaging messages Fjf+Z SR & K EiEx

NOTIFICATION ENABLE RATES PER APP CATEGORY ON iOS PLATFORM!

Social #£ 3

News & Media ¥ 5] F2 #E14
Travel fiR1T

eCommerce HFp5%%
Online Services TE4& I %5
Sports &5

Betting {8

Financial Services /4%

fokr

Food & Beverage /X &
Ride Sharing T4 5%

0 10 20 30 40 50 60 70 80 90

YAHOO!

Yahoo! Proprietary and Confidential 12 SRR o

1 Source: Kuhuna Mobile Analytics.



OnePush — Yahoo's notification standard

French Montana Admits He
Wants to Capitalize on Khloe
Kardashian's Fame

C
The Wall Street Journal 0 3 Want Breaking News

T

I'!’!' :‘_\J |srael and Hama : cease- Notifications?
fire deal in their seven- { COl

We'll make sure you are among the

first to know when breaking news

Want Breaking News Notifications?
AP Mobile

happens. We'll make sure you are among the
first to know when breaking news
happens.

2 P ST

i Not now OK
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Not now

Android Wear

Here's What We Know About
Friday's Apparent Confrontation

Politics Businass iInader Read more

First to engage Higher notification opt-ins
fekSHPitTSS b A PR
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OnePush — Logical architecture

OnePush is a cloud service providing intelligent, personalized and cost-effective 1:1 and 1:Many (in Millions) messaging that span multiple
channels and scale to hundreds-of-millions of devices on mobile and web.

Subscribe Notify Stream Register
- \A/ _ >~ — Schedule a delay-
OnePush — —— sent notification.
Subscription State . API| Layer
c
£
A Multicast to a Narrowcast to a
g topic subscribed user or a target.
<Q by many.
3 Routing Layer Registration State
&
. . ’;;
Attribute Processing ‘g
2 Unicast to a user
‘%.J or a target.
g Delivery Layer Notification State
5}
2
(]
n Deliver a message
based on a specified
condition, Broadcast to live
OnePush Connection Serving connections.
Streamable Non-Streamable
HTTPS SSL APNs GCM Email SMS
Stream Notify
Notification Streaming
Patterns Patterns
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Flurry — Personalizing the mobile experience

Flurry’s mission is to optimize the mobile experience through better apps and more personal ads.

FROM WEB TO MOBILE

= New Behavior #H {75y —from Content Consumption, to Content Sharing, and now to Interactivity, Productivity and

Personal Health & Fitness

= New Persona #r A\t — App Developers (in addition to Users, Advertisers, Publishers and Partners)

= Push Model #:7%£f5%] — New user engagement (in addition to Pull and Stream models)
= 020 (Online to Offline) & F%12% N pglfE=, — New enabled business model (in addition to B2C, B2B2C, etc.)

BETTER APPS THROUGH MOBILE ANALYTICS

FLURRY

n YAHOO)

FLURRY INSIGHTS

Avevage Dally Time Spent In Androld
by G s (Minutes)

---llr;l l

Gaming: The Lingua Franca
of Mobile

Number of apps Flurry sees &%\ A% = — 540,000
Number of app sessions per day & H N B¢ & — 5.5 Billions

Yahoo! Proprietary and Confidential
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App Sessions by Device Type

The Tides Turn for the
Phablet’s Popularity
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Mobile Services — Cloud for mobile

A set of cloud services collectively optimize for cross-app, multi-devices user experiences.

= Device Catalog 1% &8 — Currently up to 99.7% detection coverage for device, browser, app and network types

. Smart Photo Rescaling £Y8E &4 4 kT —

powered

Bandwidth-sensitive, form factor appropriate, content-relevant, and GPGPU-

= Cloud KV Key-Valuez=f#fi — Multi-device app cookie store

*  Cloud Repository Z&IiH{E A —
*  Cloud Object Store FRZEH LEIE = (7

Web &
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President, Tech CEOs Discuss IT Reforms,
NSA Data Collecting
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— Unstructured data at multi-petabyte scale

Mappings that relate users, devices, apps and activities
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Personalization — Know what users want

Personalized content recommendation for Yahoo's Home Page on both web and mobile.

Ranking & Serving (N&HEf» — Personalized content based on user profiling

User Profiling f 7% — Long-term (batching) and short-term (streaming) user behavioral profiling

Content Pipelining (N & 4AHH — Support streaming & batching from ingesting [content & signals], to content reprocessing
[CAP], to topic modeling, to semantic analysis, and to feature extraction

Onstage

Build Personalized

User Profile Index

Content Index

Build User Insight

User Behavioral
Signals,

Social Signals

Content Agility

N

Content
Backstage Long-term User Behavioral
User User Feature Normalize Ingest
Scoring Modeling Extraction g
Hadoop Pipeline (Batching)
Short-term User Behavioral
User User Feature Normalize Ingest
Scoring Modeling Extraction g (Users)
Storm Pipeline (Streaming) /
( Pipelining
Content Processing
Topic Feature
Modeling Extraction
Hadoop Pipeline (Batching) \
Content Event Pipeling
i Feature Discover Ingest
Ranking Update g
Storm Pipeline (Streamin
Content Processing
Feature Normalize Ingest HBase
Extraction & (Content, Models)
Storm Pipeline (Streaming)
Yahoo! Proprietary and Confidential 17
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Gemini — o MR A S IUE RIS

The first unified ad marketplace for mobile search and native advertising.

° ) ‘ Direct Sponsored RTB
'. Rlch:edla Response Content o'.
L]
o .
Video Ads
@ Programmatic
Dynamic ‘ -
Creative e, ® . @ ARBIVIICS
° . & Insights
.'. Mobile Search o
: Display
Exclusive ) Audience . Branded
Events < Targeting Entertainment
ative @ Y
o o . @ X @
-] ‘
Social Mobile g®, Database
® Search Targeting
° [ ® )
Yahoo! Proprietary and Confidential 18 Yié%f&ﬂ&‘#’:'b.



gt — =l

NEW UNIFIED CLOUD VISION

YAHOO!
EFELERMA DL



Users

Web App Wearable
Serving Platform App Developers
Pull Push & Pull &
Notification Servin
Search stream Mobile &
Content Ads Product :
) ; Query Services ] i
Serving Serving Serving Backend Mobile Analytic
Supply-Side Platform Partners
Onstage
- - - - Twitter
User-based Profile Device-based Profile App-based Profile Personal Health & Fitness Facebook
Internet
Backstage Publishers
Indexing Pipelining Emitting
Ranking
Demand-Side Platform
Data Management & . - Ad Campaign
Ad Exchange Exchange Real-Time Bidding Analytic

Advertising Marketplace
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Users

Web Wearable

User Engagement

Serving Platform App Developers

Pull Push & Pull & OnePus I
Search Stream Mobile Developer
Content Ads Quer Product S . Engagement
Serving Serving Servinyg Backend ervices |:|urry
User Behavioral
Serve Personalized Signals —a
Supply-Side Content e ’- Partners
0 e
nstage
Twitter
. User Social
User Understanding Signals
User-based Profile Personal Health & Fitne Facebook
Build User Insight = | —
Internet N
Publishers

Internet
Crawling

Personalization Pipeline Pipeline

Processing Content Agility

) ~\ \E

Demand-Side Platform

Data Management & . - Ad Campaign
Ad Exchange Exchange Real-Time Bidding Analytic
Gemini ,
Advertiser
~— Engagement

Advertisers
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