LR Neodj BFYSEER < B

7 e

HAREE @ LinkedInH[E




2009 2012 2014 2015

Linked [}

IBM ¥ RAE Mico LinkedIn
FUR LAZIM BAESR X5 elia A/CTO RAREE

N EREE (ALM)

D HIVEEPEEF

R AZHEFP TR (Multi-tenant runtime)
DHNARTEKEREIRRSRE (SLA)

- EBFZREIARNMIAEF]




Ko <X
£



SEe

&

' EEESM (graph structure) SESCIEN T, {F

= (vertex)

HEZE

. 12 (edge) #MEM (property) FZRnHMF

%Ei%ﬁ’]’fﬂ%umL (RR) , EFER, BERE
PRI R BREEA . . .
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* Social Network
 Facebook / Linkedin
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* Recommendation
* “You may also like...”
* "People you may know..."
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 Fraud detection

* First-party bank fraud/Insurance fraud/e-
Commerce fraud
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* Workflow engine
 Access control
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Graph Query Response Time =

f(graph density, graph size, query degree)

e graph density: avg. (relations per node)
e graph size: > (node)
e query degree: hops per query
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 LinkedIn Flagship (ERiz A1)
 LinkedIn Students (4 EHK)

e LinkedIn Influencer (BRizEN0 AR & HHEIE)
 LinkedIn Job Search

« LinkedIn Recruiter (RMVEA fRIRTTZ)

* LinkedIn Lookup (R\/EREEBRAZR)
« Lynda (EIRGEARELERZHFE)I)
« Slideshare (ZIRBEAMNELERXIEHEE)
« Pulse (FNEFIABRE)
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* OrientDB
- RIMtEE, MDBXEIEHYGMIER 2
» T200M+T /5 EHREN
o NMEIXTATETE
« CEOAREIE hitp://orientdbleaks.blogspot.com/

2015/06/the-orientdb-issues-that-made-us-give-
up.html



http://orientdbleaks.blogspot.com/2015/06/the-orientdb-issues-that-made-us-give-up.html
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e Titan

« BEREAPI layer, Plikbackend engine,
Cassandra. HBase. BDB#[ElasticSearch

ACIDAER, HkHibackend engine
Key index{E ABREH|3 %
k= 2= 2=

Dev freeze
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The last man standing, and the
winner Is
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« Schema-free with labeled property

« Fast graph traversal(~2M/s)

« Written in Java

* Full ACID compliant

 Full/incremental online backup

« HITP API or embedded in JVM

» Powerful declarative query language

« Cache(chunk) based sharding

 Linearly scalable read, M-S replication, fault-tolerance
* Plugins & extensions
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 Distributed
* replication
* fault tolerance
« scalability
* consistency
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* Cluster Management =
* member join/leave/heartbeat
* Failover
* election
 status propagation
* Replication
 distributed lock
« transaction pull/push

' Zookeeper
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* Multi-Paxos algorithm
* less complex and testable
* Ready for cluster Management and election
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* Multi-Paxos algorithm
* less complex and testable
* Ready for cluster Management and election
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« All transactions are committed on the master
* eventually applied to the slaves
* eventuality defined by update interval
* When writing on a slave
* |lock coordinated through the master
* transaction buffered on the slave
* applied on the master to obtain txid
« applied to the slaves
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* Deployment
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* Deployment
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JSON payload X, &It ERIRSE T 5%

o [EiYheapr=4E K=ftfootprint, XYGCAF]

HTTP based APIE A

o FEEEE, MIUMIRRIFTEE

ERBIEIIERNELS

o IREIIMNBEMZRIRE, EREFBERRE

o ZIRIEKAY, PAERIMNLEIERS
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LS

- GCIEAL
« G1UIXEE=R
* adaptive
« JFR+JMC
* on-flight
* visualizead
* insignificant performance overhead
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« JSON payload X, sZlu&ENILERDE S 5

o [EiYheapr=4E K=ftfootprint, XYGCAF]
« HTTP based APIXEAS

o FEEEE, MIUMIRRIFTEE
- EXTWUHSRELS

o KHISMIEMETR, SREFHERR

o ZIRIEXK, PHERIMNLEILRS
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« X, 1%
« Jetty+Jersey serve HTTP request/response
e poOor performance

- HRE
« JSON (jackson streaming)

 serialization overhead
* Plugin/Extension
. Plugin
« Unmanaged extension (JAX-RS)

« Kernel extension (no constraint)
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Neodj Standalone Server

Unmanaged Kernel Extension
Extension ON

Jetty
Server

Protobuf

o MsgPack
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e Bolt: Streaming binary protocol

e TCP persistent oriented
e PackStream
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 Paxos->Raft

* Paxos made mederatefyy complex

* more than “"eventual consistency”, causal
consistency
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* New cluster
« Core serversigEXFIIZ F 454, Replica
servers RIERZ 5 &l
» Bolt+driver N & Ta Z I EHIEE
« Specify guarantees around query visibility
« Stateful bookmark
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* New cluster
« Core serversigEXFIIZ F 454, Replica
servers RIERZ 5 &l
» Bolt+driver N & Ta Z I EHIEE
« Specify guarantees around query visibility
« Stateful bookmark
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« Security enhancement

* role-based authorization

* support LDAP/Active Directory
« Kernel/storage improvement

* space compaction

* automatic execution guard
* Administrative tools
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