... Open Source
A Big Data &,

o _‘ éré h Datal Base

LS c?'-. el o

/-‘ -“’d’T“\“, N - 2

=8 \"

0 Labl pﬁwl\I

sl h _ Mario (“manseot) Cho *
. ; "

N dt”'T hephaex@gmail.com

v




5. Mario (manseok) Cho
¢

Development Experience
Image Recognition using Neural Network
Bio-Medical Data Processing
Human Brain Mapping on High Performance Computing

Medical Image Reconstruction(Computer Tomography)
Enterprise System Architect

Artificial Intelligence for medicine decision support

Open Source Software Developer
Committer: (Cloud NFV/SDN)

*:OPNFV .

N
Contribute: I.
TensorFlow (Deep Learning) Tensor
OpenStack (Cloud compute) [ openstack
LLVM (compiler)
Kernel (Linux)

Book
Unix V6 Kernel

Lablup Inc.
Mario Cho




7 Bridges of Konigsberg ... 1735

. L@ ST




Neural network, Hippocampus




Movie star Social Graph

Apollo 13

Sleepless

Wilson's
Got Mail War

- Ref: neodj.com



the Oscar Contenders, a Ho

st of Connections

Among the Oscar Contenders,

a Host of Connections

With few exceptions, this year’s nominated actors,
directors and producers have long worked on films
with Oscar histories.

Kathryn

Current nominations
O Actor
Producer

o Director

Multiple roles

Bigelow

Jessica Chastain N i
Previous movies

FACEBOOK TWITTER EMAIL SHARE 7
n v = Mark Boal J Current nominees’ previous films with
""""" any Oscar nomination are shown.
Zero Dark Thirty s Gray dots indicate a connected
nominee won.
THE INCUMBENTS Connections
The five major nominees for Nominees are connected when they
“Lincoln” have worked on at least Capote - - - - worked together on a film with any

70 films with nominations.
Kathleen Kennedy, a producer,
has worked closely with Steven
Spielberg since he gave Kennedy
her first producer role, on “E.T. the
Extra-Terrestrial.”

Helen Hunt

Philip Seymour Hoffman

Kathleen Kennedy

Norma Rae

)

Amy Adams

Sally Field oo

Steven Spielberg

@

Tommy Lee Jones

Stacey Sher

Reginald Hudlin

0 @

Pilar Savone

Daniel Day-Lewis

THE BRITISH CONNECTION

Tim Bevan and Eric Fellner, the
London producers of “Les
Misérables,” worked on
“Atonement” and “Bridget Jones's
Diary.” But they have never won
an Oscar.

Cameron Mackintosh
Les Misérables
Anne Hathaway @ @ @

Tim Bevan

he Godfat

Eric Fellner

Megan Ellison

Christoph Waltz  payiq 0. Russell

@

Joaquin Phoenix

Oscar nominations.

George Clooney

Argo

Grant Heslov

Alan Arkin

Y

Ben Affleck

Arr

Bruce Cohen

NEWCOMERS

Robert De Niro
Only four of the 20 people

nominated for an acting Oscar
have never been nominated
before, including Bradley Cooper
in “Silver Linings Plavbook.” The

Raging Bu
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SNS connectivity Technical Challenge

- Scale: Large, constantly changing social graph
+ 200 million users (vertices)
- It has 10 billion relationships (edge; link; relation)
- More than 50 million relationships change every day
- More than 3 billion activities are added daily

- Performance: Width-first search for linked data in real time
- 65,000 queries per second at peak time
- Maximum response time 50ms

- Dynamic ranking logic support
- Push strategy: Difficult to change the ranking logic dynamically.
- Pull strategy: Various ranking logic can be applied.



SNS connectivity Technical Challenge

- Real-time updates for viral effects
- The biggest change brought about by the combination of social and mobile is "real”
- Data can be analyzed on a daily or hourly basis

- Recommendations based on the analyzed information can not be adjusted to the speed
of users' consumption.

- If you recommend the news that people have seen many times this time tomorrow,
- it will become "the last hot news event".
- If you share the news with your friends

- Even if it is not hard real-time, it will be possible to handle soft real-time to prevent
bloodshed.

Person A Fast Person B Fast Person C Fast Person D
> > >
Post Comment Sharing Mention




read fanout method

User Like event

friend of liked user

Liked user

Message
Queue

Worker K__,..//

Login
user user

write M‘/ read
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After S2Graph

Messagmg SNS Blog
App App App

S2Graph DB

stateless app servers

HBRSE




What is S2Graph?

Storage-as-a-Service + Graph API = Real time Breadth First Search

S2Graph is Not
Not support global computation(not like Apache Giraph, graphX).
Not support graph algorithm like page rank, shortest path.

g kafka j— [ Soaik’ j\
Streaming

HBASE
| S2graph |«
play!, ¥Scala



Messenger Data Model

Contains

Message 1
o Participates
s &
A4
/ Chat Room _ Message 1

Message 1




S2Graph API: Vertex

- Vertex:
1. insert, delete, getVertex

. 2. vertex id: what user

provided(string/int/long)

)

\‘

ID 1231-123
Prop1 Val1
Prop2 Val2




S2Graph API: Edge

- Edges:
- 1. Insert,delete,update,getEdge(like CRUD in RDBMS)
- 2. Edgereference:(from,to,label, direction)

- 3. Multiplepropsonedge.
4. Everyedgesareordered(details ‘

. follow). \
&

Edge Reference 1,101,"friend”,”out”
Prop1 Val1
Prop2 Val2




S2Graph API: Query

- Query: getEdges, countEdges,
removeEdges

- Class Query {
/] Define breadth first search
List[Vertexld] startVertices; List[Step]
steps;

dges QueryParam

-}
Class Step {
- /I Define one breadth
- List[QueryParam] queryParams; }

mm—)

- Class QueryParam { Step1 Step2

I/l Define each edges to traverse for
current

e breadth | Query I
String label; String direction; Map

options;

* }



S2Graph API: indices

- Indices
- 1. addlndex, createlndex

- 2.Automatically keep edges ordered for
multiple indices.

I

- 3. Support int/long/float/string data types.

\:

- class Index {
Il define how to order edges. String
indexName; List[Prop] indexProps; Edge Reference  1,101,"friend”,"out”
Prop1 Val1

©} Prop2 Val2




1. Linear scalability

M QPS(Query Per Second) © Latency(ms)

4,000 200
1 3,491
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N >
‘c{’g & 2000 100 5
O s g < %
- -
g 1,000 . . 50
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# of app server
# of app server

- Benchmark Query : src.out(“friend”).limit(100).out(“friend”).limit(10)
- Total concurrency: 20 * # of app server



2. Varying width of traverse (tested with a single server)

O Latency(ms)

M QPS

2000 1,821 S 350

1,500 262.5
>
£ 1,000 175 5
o g

500 87.5

0 0

40 80 200 400 800

20
Limit on first step

Benchmark Query : src.out(“friend”).limit(x).out(“friend”).limit(10)

Total concurrency = 20 * 1(# of app server)



Watson Discovery Advisor

- Researches can’t innovate fast enough to create truly breakthrough therapies

- To anticipate the safety profile of new treatments

Chemical

12M+ Chemical Structures

Genomics

, 20,000+ genes

MD Text
50+ books

4 | Medline

Over 1TB of data ] : " ‘ 23M+ abstracts
Over 40m documentg’y, e | Journals

Over 100m entities | 4 100+ journals
& relationShipS | V | ~ < FDA drugs
11,000+ drugs

Patents
16M+ patents




Bio Connectivity using S2Graph

This gene encodes a phosphatidylinositol 3-phosphate-
binding protein that functions as a master conductor for
aggregate clearance by autophagy. This protein shuttles
from the nuclear membrane to colocalize with
aggregated proteins, where it complexes with other
autophagic components to achieve macroautophagy-
mediated clearance of these aggregated proteins.
However, it is not necessary for starvation-induced
macroautophagy.
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Genomics A.l.
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