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MKG: billions of entities with rich relationships

A small portion of the schema graph



How to serve knowledge? Colurnn Index

Table + column indexes

Knowledge
data, e.g.
Triplets/RDF

Free text search

Native graph exploration




Complexity of the knowledge graph
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Multi-typed entities

123 mso/type.object.name “Pal”

123 mso/type.object.type mso/organism.dog
123 mso/organism.dog.breeds “Collie Rough”

123 mso/type.object.type mso/film.actor
123 mso/film.actor.film 789

789 mso/type.object.type mso/film.film
789 mso/type.object.name “Lassie Come Home”



Modeling multi-typed entities in a strongly-typed manner

ID 436234 ID 143422
Name “Lassie Come Home” Name “Pal”
Types Film Types Dog, Actor

Perform 436234 Breeds | "Collie Rough"




Strongly-typed data access

1D 67890 1D QES@

Actor, Person,
Director

.. Entity

DirectFilm 098445

Enfity . )
Name Jane Doe
[ — T

ActFilm 012300 ActFilm | 012300, 045600 ( Dpos May/5/1977

Co-star 012345 Co-star | 067850, 050339 Gender "Male"

Get the DOB of entity 12345



Strongly-typed data access

En’trit'gr

o

12345 |)

Actor, Person,
Director

g

Y

ActFilm

Co-star

012300 )

012345

. Entity
DirectFilm 098445
Name "lane Doe"
ActFilm 012300, 045800 DOB May/5/1977
Co-star | 067890, 050339 Gender "Male"

Get the films of actors co-starring with entity 12345




Storage architecture

Entity
Relations
+
In-memory
Key Properties

name
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Memory

On-disk
Entity
Properties
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Query knowledge via graph exploration

Knowledge Serving Services/APIs

Distributed
In-memory Graph




Knowledge serving interfaces



Home TQL Schema Service API

Satori | || search |

Harvard University Harvard University
award.presenting_organization, award.ranked_item, award.winner, book.author,

education.academic_institution, education.educational_institution ... Harvard University is an American private lvy League
5 research university located in Cambridge, Massachusetts,

United States, established in 1638 by the Massachusetts
legislature. Harvard is the oldest institution of higher
learning in the United States and the first corporation
(officially The President and Fellows of Harvard College)
chartered in the country. Harvard's history, influence,...

Harvard University

organization.organization, type.object

. : Types
harvard UmVEI'SIt}’ award.presenting_organization, awardranked_item, award.winner,

internet.social_network_user, people.person, type.object book.author, education.academic_institution,
education.educational_institution ...

Predicates
harvard UniVEI’Sity education.educational_institution.total_enrollment

internet.social_network_user, people.person, type.object education.educational_institution.color
education.educational_institution.subsidiary_or_constituent_schools
education.educational_institution.number_of _staff

education.educational_institution.honorary_degrees_awarded

Harvard University

local.entity, type.object

education.educational_institution.school_sports_team

Prev Page MNext Page

Values

Harvard University

local.entity, type.object

"Harvard Extension School”

"Harvard Medical School” O
"Harvard Business School” @ D E@ @ F@ [F
"Harvard College”

"Harvard Division of Continuing Education’

"John F. Kennedy School of Government”

Prev Page Mext Page Prev Page Mext Page
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Home  TQL Schema Service  API

Schema Graph

Meta Graph of Satori

Schema Type:

| mso,/people.person

Schema Path:

H Go | |mso.fpe-::-p|e.persor1

Fields:

.bust_measure
ment

.date_of_birth
eye_color
first_name
Jhair_color

height

hips_measure
ment

Jast_name

waist_measure
ment

weight

Links:

.business_empl
oyment_tenure

.children

ritve_nf hirth

mso/type.decimal

mso/type.datetime
mso/type.text
mso/type.string
mso/type.text

mso/type.decimal
mso/type.decimal
mso/type.string

mso/type.decimal

mso/type.decimal

mso/business.employment_tenure

mso/ people.person

men/lnratinn lnratinn

mso/people.person

mso/media_common.guoetation

mso/fictional_universe.character

mso/fictional_universe.universe

mso/book.litarary_series

| |mso,"bonk.aulhor| H Go |
.quotation msofmedia_common.guotation
.character mso/ffictional_universe.character

.appears_in_the
se_fictional_uni mso/fictional_universe.universe
VEerses

Jiterary_series mso/book.literary_series

.author msofbook.author

Senenmz Eraon Services

Powered By Trinity Graph Engine
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APL

Knowledge Graph API Schema Graph API Auto Completion API

Satori Knowledge Graph Access API

APl Hames Availability Description Testing: GetScoredValuesByEntityPredicate
GetEntityldByMame Available Gets a list of Trinity entity 1ds by the specified entity name. Please input test parameters below:
GetPredicatesByEntityId Available Gets a list of predicates for the entity with the specified Trinity entity Id. Entityld 2450451863975
GetValuesByEntityPredicate fvailable Gets the values of the specified predicates for the specified entity. Predicate rzayfilmactor film
) _ ) ) ) . ) . Submit
GetsubjectsByPredicateObject Available Gets the subjects for the given object and a predicate.
] ) ] ] o ] - o PredicateValue ConfidenceScore | OwerallSocore
GetEntityldBySatorild Available Gets the corresponding Trinity entity Id for the specified Zator Guid. ” 879 o7l 131
116281907553515 071 1409593
GetSatorildEyEntityld Available Gets the corresponding Satori Guid for the specified Trinity entity Id. 6502082101730 071 1416611
SE1E4534540412 071 1710735
GetRankedEntityldByMName Available Gets a list of Trinity entity Ids by the specified entity name sorted by their static rank. b‘ 237BRES25167352 071 1228339
S762E320423344 071 1272193

GetScoredValuesByEntityFredicate Available Gets the values of the specified predicates for the specified entity, sorted by confidence score.

GetSortScoredValuesBEyEntityPredicate . Available Gets the values of the specified predicates for the specified entity, sorted by the column index (1 for...

GetEntity Description Available Gets the description of the specified entityid.

Knowledge Serving APIs

4 4 Page |1 of 1 » #
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Home TQL Schema Service  API

Satort || add |

- = = Grzohical Query Interface

> Node Information

v (film)
Alias: v2
} Type: film_director
v2 (Bl giector) URI: mso_film_director
). Conditions:
Cutputs:

v (film_actor)

J Steve Saari

Steve Sacks

Steve Sale

Steve Salinaro
Steve Salisian
Steve Sanders
Steve Sanguedolce
Steve Saponto
Steve Savage
Steve Savitz

You could add some conditions a
Steve Scheffler

name v = v ‘

‘ « ‘ ‘ Submit | ‘ - |

Powered By Trinity Graph Engine Contact Us



Multi-hop relation search in knowledge graph

Home Schema API Relation Search People Relation Search

Satori |

‘ I Add

‘ l Search |

Tom Cruise, Katie Holmes

Results View

marriage
Katie Holmes

-«

War of the Worldg: U... Tom Cruise

- /

Suri Cruise

-’/

Scientology

_J

Powered By Trinity Graph Engine

Katie Holmes

Kate Noelle "Katie” Holmes
(born December 18, 1978) is an
American actress and model
who first achieved fame for her
role as Joey Potter on The WB
television teen drama Dawson's
Creek from 1998 to 2003....

Types

award.nominee, award.ranked_item, award.winner,
film.actor, film.writer,
medicine.notable_person_with_medical_condition ...

Contact Us



Relation search in a large knowledge graph

video

Satori

View

Real-time relation search over billions of facts

Powered By Trinity Graph Engine




Multi-hop relation search in knowledge graph

Satori | | [ ma || searen |

Tom Cruise, Mimi Rogers, Nicole Kidman, Katie Holmes

Results View

94 Results (103 ms)

Results

o--film.actor.film-- = (Eyes Wide Shut)--film.film.actor--> (Nicole Kidman)

o--film.actor.film--=(National Movie Awards)--film.film.actor--=»(Katie Holmes)

o--film.actor.film-- = (InStyle: Celebrity Weddings)--film.film.actor-- > (Katie Holmes)
o--people.person.marriage-->(marriage)--time.event.person-- = (Katie Holmes)
o--people.person.marriage-->(marriage)--time.event.person--=(Nicole Kidman)

o--film.actor.film--=(War of the Worlds: UK Premiere Special)--film.film.actor--= (Katie Holmes)

o--film.producer.film--=(The Others)--award.nominated_work.nomination-->(nomination)--award.nomination.nominee--(Nicole Kidman)
o--people.person.children--=(Connor Cruise)--people.person.siblings-- > (Isabella Jane Cruise)--people.person.parent--(Nicole Kidman)
o--film.producer.film--=(The Others)--award.nominated_work.nomination-->(nomination)--award.nomination.nominee--(Nicole Kidman)
o--film.actor.performance-- > (performance)--film.performance.film--= (Eyes Wide Shut)--film.film.actor--(Nicole Kidman)

Prev Page MNext Page



Applications of knowledge serving services



Relation search in knowledge graph

Entity A - - - ~» Entity B '

Multi-hop Relation Search

@ Discover the hidden relations between entities

@ Enable more than what entity indexes can support

s



A real-life relation search scenario

A News Headline

Tom Cruise Admits Katie Holmes Divorced Him To Protect Suri From Scientology

e Tom Cruise — people.person.marriage — (marriage ) — time.event.person — Katie Holmes

Q Tom Cruise — people.person.children — (Suri Cruise) — people.person.parent — Katie Holmes

e Tom Cruise — film.actor.film — (Bambi Verleihung 2007) — film.filmactor — Katie Holmes




Search results of Bing

> bing

MS Beta 4,340,000 RESULTS

Tom Cruise, Katie Holmes D

Any time -

See results for

Katie Holmes

American Actress

Kate Noelle "Katie" Holmes is an American actress and
model who first achieved fame for her role as Joey Pot.

News about Tom Cruise, Katie Holmes

bing.com/news

KATIE HOLMES DATING JAMIE FOXX RUMORS
CONTINUE AS THE ACTRESS' EX-HUSBAND, TOM
CRUISE WAS REPORTED TO HAVE FINALLY
MOVED ON

Travelers Today - 3 days ago

Katie Holmes dating rumors again sparked as her ex-
husband Tom Cruise was reportedly dating other
woman and that...

Tom Cruise

Film Actor

Tom Cruise, is an American film actor and producer. He
has been nominated for three Academy Awards and h...

h

Is Tom Cruise Dating L aura Prepon - Katie Holmes Ex | ands Scientologist Girlfriend?
The National Ledger - 10 days ago

Katie Holmes Celebrates Suri Cruise’s 8th Birthday
WebProNews - 3 days ago

Images of Tom Cruise, Katie Holmes
bing.com/images

Katie Holmes Celebrates Suri Cruise's 8th Birthday ...

www.webpronews.com/katie-holmes-celebrates-suri-cruises-8th...
Katie Holmes helped daughter Suri Cruise celebrate her 8th birthday in style
She treated her daughter, along with a few guests, to dinner at Nobu Next ...

Tom Cruise: Katie Holmes Divorce Was A Surprise (UPDATE)

www.huffingtonpost.com/2013/04/09/tom-cruise-katie-holmes-divorce... »

Apr 09, 2013 - Tom Cruise says Katie Holmes divorce was a surprise. Here, the former
couple is pictured at the "Mission Impossible: Ghost Protocol” premiere in Dec. 2011.

Related searches

Tom Cruise Katie Holmes Married

Tom Cruise Katie Holmes Gossip

Tom Cruise Katie Holmes Photos

Tom Cruise Katie Holmes Baby

Tom Cruise Katie Holmes Unusual Marriage

Katie Holmes Tom Cruise Split

Tom Cruise Katie Holmes Suri Custody Settlement

Leah Remini Problems Started Tom Cruise Wedding



Search results of Google

Google

Tom Cruise, Katie Holmes

Web News Images Videos Shopping More ~ Search tools

About 19,600,000 results (0.40 seconds)

Tom Cruise Admits Katie Holmes Divorced Him To Protect ...
www.huffingtonpost.com/.. /tom-cruise-katie-holmes-protect-su... ~

- by Stephanie Marcus

Nov 8, 2013 - Tom Cruise has admitted that Katie Holmes filed for divorce in
part because of his involvement in the controversial Church of Scientology.

i

Images for Tom Cruise, Katie Holmes Report images

More images for Tom Cruise, Katie Holmes

Tom Cruise Comes Clean on Role of Scientology in Divorce ...
abcnews.go.com » Entertainment ¥ ABC News ~

Nov 9, 2013 - Amidst his court battle against tabloid headlines, Tom Cruise admitted
that ex-wife Katie Holmes filed for divorce "to protect Suri from ...

Tom Cruise admits Katie Holmes left to protect Suri from ...
www.nydailynews.com/.../tom-cruise-ad... ¥ New York Daily News ~
& by Bill Hutchinson - in 29 Google+ circles
Nov 7, 2013 - Tom Cruise has admitted in an explosive court deposition that
actress Katie Holmes fled their marriage to protect their daughter from ...



Entity disambiguation and type resolving

Who are the advisees of Michael Jordan?

Which Michael?

Michael Jordan (footballer) (born 1986)

Michael-Hakim Jordan (basketball player) (born 1977)

Michael Jordan (lrish politician)

Michael |. Jordan (Professor) (born 1957) €=

¥
8234993200123 mso/education.academic.advisees

8234993200123 mso/type.object.name

8234993200123 mso/people.person.profession

"Andrew Ng"

“Michael Jordan"

“Professor"



http://en.wikipedia.org/wiki/Michael_Jordan_(footballer)
http://en.wikipedia.org/wiki/Michael-Hakim_Jordan
http://en.wikipedia.org/wiki/Michael_Jordan_(Irish_politician)
http://en.wikipedia.org/wiki/Michael_I._Jordan

Discover linking entities

Given three entities “Kate Winslet”, “Billy Zane”, and “James Cameron”

Kate Winslet Billy Zane e BT
Actor Actor
Film
mso/film.film_director
Director

James Cameron




Discover linking relations

Given two entities “Vietnam Veterans Memorial” and “The Monument
to the People's Heroes”

Vietham Veterans Memorial

hi hi
architect_by niece architect

A 4

The Monument to the People's Heroes




How can we make it fast enough

* Big data

« emm, we have a large variety of tools available

* But, how do we handle “big schema” ...
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How can we make it fast enough

* Big data

 emm, we have a large variety of tools available

* But, how do we handle “big schema” ...
If we treat everything as texts and build indexes for these piles of words

!

* Inefficient data processing (weakly-typed system)
* Limited search functionality we can provide



Beat Big Schema with ...




CH

astronomy_mete

or_shower.cs

CH

astronomy_spect

ral_type.cs

1
(@
#

atom_feed_link.c
5

automotive_mod
el_year.cs

aviation_aircraft_
manufacturer.cs

aviation_airport_t
erminal.cs

astronomy_mete

or_shower_occur

rence.cs

CH

astronomy_star.c

CH

atom_feed_perso
n.cs

CH

automotive_platf
Orm.cs

aviation_aircraft_
model.cs

CH

aviation_airport_t
ype.cs

astronomy_mete

oric_composition

L5

CH

astronomy_star_s
ystem.cs

automotive_auto
motive_class.cs

automotive_priva
tely_owned_vehi
cle.cs

CH

aviation_aircraft_
OWRNer.cs

CH

aviation_aviation
_incident_aircraft

ralatinnchin re

astronomy_mete

orite.cs

CH

aviation_aircraft_
ownership_count
€5

CH

aviation_aviation
_waypoint.cs

astronomy_mete

orite_source.cs

CH

aviation_aircraft_
status.cs

=

astronomy_near_

earth_object.cs

CH

Beat Big Schema with ...
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|E| american_football_player_receivin... |E| american_football_player_rushing... |E| american_football_roster_position... |E| american_football_team.cs |EI amusement
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|_§_, astronomy_galactic_super_cluster.cs |_§_, astronomy_galaxy.cs |_§_, astronomy_galaxy_classification_c.. |_§_, astronomy_meteor_shower.cs |_§_' astronomy._|

—Ccs —CcH —CH —CH —CcH



What is the huge amount of code for?

* Provides extremely fine-grained data access methods best matching the data

= Efficiency



A brief introduction to the underlying
knowledge serving infrastructure
Trinity Graph Engine



What Trinity Graph Engine is

Query

. Analytics
Processing y

Graph Algorithms

Programming Interfaces

Trinity
Computation Engine Graph
Engine
Storage Backend

A general graph processing stack



System stack

Graph APIs
GetInlinks(), Outlinks.Foreach(...), etc

Graph Model

Trinity Specification Language

Memory Cloud
(Distributed Key-Value Store)

Distributed Message

Memory Passing
Storage Framework




Design rationale of memory cloud

Random RAM capacity
access limit of single
challenge machine

Fast random . ’ Parallel
access computation

Low latency online query High throughput offline

processing analytics



Design philosophy

Not a one-size-fits-all graph system, but a graph engine

Flexible data and computation modeling capability

¥

Trinity can morph into
a large variety of graph processing systems

Trinity = Graph Modeling Tools +
Distributed In-memory Data Store +
Declarative Programming Model



Trinity is a highly extensible graph computation engine.



Why is extensibility important?

Diversity challenges in graph computing

* Online query processing
Shortest path query
Subgraph matching query
SPARQL query

T
|
b boaefeu
)

HLER
FOAlde i)

|
I l \h T\JI'.\
ot anngfisgm|nji
' W |
e

e Offline graph analytics
* PageRank
 Community detection

e Other graph operations

* Graph generation, visualization,
interactive exploration, etc.

Diversity of graphs Diversity of computations



High extensibility via Trinity Specification Language

* Due to the diversity of graphs and the diversity of graph applications,
it is hard to efficiently support various graph computations using a
fixed graph model and fixed computation paradigms.

* Instead of using a fixed graph model and fixed computation
paradigms, Trinity allows users to specify graph model and distributed
computation protocols via a declarative language called TSL (Trinity
Specification Language).



Trinity Specification Language

Graph Modeling

|
OMG
IDL
|

TS I_ Google
Sllce ProtoBuf
Message Passing Data mterchange
Modeling Format Specification




Modeling a simple movie and actor Graph

[CellType: NodeCell]
cell struct Movie

{
string Name;
|[EdgeType: SimpleEdge, ReferencedCell: Actor]
List<long> Actors;

}

CellType: NodeCell]

cell struct Actor

{

string Name;
[EdgeType: SimpleEdge, ReferencedCell: Movie]
List<long> Movies;



Runtime object (C#, Java, etc.)

* User friendly manipulation interfaces
* int id = object.ld; or object.inlinks[0] = 3242,

* Large memory overhead

* An empty c# runtime object requires 24 bits on 64-bit system and 12 bit on
32-bit system

* Object cannot be referenced across machine boundary

* Costly serialization and deserialization

45



Trinity Cell
* User-specified data schema (strongly-typed)
* Compact (blob)

* Globally addressable

e Zero serialization/deserialization overhead

46



Blob vs. runtime object

Economical and efficient

VS.

" cell |

!
e

|

Zlass

Field=

= Properties

i

KewWalueTable

ﬁ Mame

ﬁ Source_ellSet

ﬁ TargetZellset

f this {(+ 1 nok sho. .
f UndirectedZellSet

Methods

Easy to use




TSL-enabled cell accessor: efficient and user-friendly

cell struct MyCell Cell Schema . Cell
TSL { ot 1d Defined in TSL rcomplies Accessor
: in ;
Seript List<long> Links;
) Blob
Generated API
using(var cell = UseMyCellAccessor(cellld))\
{ Manipulate

4

Blob

— int Id = cell.Id; //Get the value of Id
| cell.Links[1] = 2; //Set Links[1] to 2

View

/

MyCell via

Cell Accessor
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Modeling message passing

struct MyMessage

{
string Text;
h
protocol Echo
{

Type: Syn;
Request: MyMessage;
Response: MyMessage;



Why TSL?

e TSL allows users to define graph schemata, and communication
protocols through declarative interfaces.

* TSL makes Trinity memory cloud beyond a key-value store
* Users are allowed to freely define the data schema
* TSL makes message passing programming ever so easy



High extensibility

Graph Engine Applications or
System Modules/Extensions

Extension APIs

With the TSL subsystem, Trinity
TSLib can morph into a large variety
of graph processing systems.

Graph Engine
Core APIs

TSL Compilation
System

Graph Engine

Graph Engine API Stack



Strengths of Graph Engine

* Solid technology accumulation in parallel large graph processing
* Stabilized for a few years

* Seamless integration with Visual Studio and Azure
e Offers developers the best experience in both development and deployment

* Unique capability with rich features
* The first cloud-ready distributed engine for real-time graph processing



Graph Engine VSExtension (.

Graph Engine SDK for developing and deploying Graph Engine a Cloud Deployment Settings
CREATED BY Graph Engine Team (Microsoft UPDATED
Corporation) VERSION
REVIEWS * % % k9 i ' ion |
(3) Review ucense  Azure Graph Engine cluster creation in progress...
New Project Closing this window will abort the creation process. The process cannot be rolled back.

b Recent NET Framework 4.5 ~ Sortby: Default - & Search Installed Template
4 Installed Graph Engine Data Modeling Project Graph Engine [¥peapGiaphlEna

4 Templates A data modeling projec B oo = - -

b Visual C# Graph Engine Application Project Graph Engine TSL (Trinity Specificatior '-o.p: Waltlng for the Vlrtual maChlnes to go C‘nhne---
extension.

Windows Installer XML

| vd
Graph Engine ﬁ Graph Engine F# Application Project Graph Engine

b Other Languages ) . B
b Other Project Types Estimated time left: About 25 minutes

Modeling Projects

Samples
b Online
Graph Engine SDK for Visual Studio
Seamless integration with
Click here to go online and find templates. Visu a I Stu d i o a n d Azu re
Name: TSLProject1
Location: D:\GEProjectsy, -
Solution name: TSLProject1 Create directory for solution

[] Add to source control

| 0K ‘ | Cancel




B® Microsoft HOME DOCS DEMOS SUPPORT

75, Graph Engine

= SERVING BIG GRAPH IN REAL-TIME

http://graphengine.io

Graph Engine Graph Engine Website

= RAM Store + Computation Engine + Graph Model

Graph Engine (GE) is a highly modularized graph processing system,
underpinned by a strongly-typed RAM store and a general computation engine.

The distributed RAM store provides a globally addressable high-performance

key-value store over a cluster of machines. Through the RAM store, GE enables
the fast random data access power over a large distributed data set.

Computation
The capability of fast data exploration and distributed parallel computing makes Store Engine

GE a natural large graph processing platform. GE supports both low-latency

online query processing and high-throughput offline analytics on billion-node Graph

large graphs.

Strongly-typed RAM Store

Schema Matters

Schema does matter when we need to process data efficiently. Strongly-typed data modeling is
crucial for compact data storage, fast data access, and clear data semantics.

One Byte Counts

GE is good at managing billions of run-time objects of varied sizes. One byte counts as the number

of objects goes large. GE provides fast memory allocation and efficient memory reallocation with
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Graph Engine Basics

GE is both a RAM store and a computation engine. As a RAM store, GE organizes the main memory of a cluster of machines as a globally addressable address space (a memory cloud) to store large scale data sets; as a
computation engine, GE provides user-customized APIs to implement graph processing logic.

Graph APIs http://graphenginE.iO

GetlInlinks(), Outlinks.Foreach(...), etc

Online Manual

Graph Model

Trinity Specification Language

Memory Cloud
{Distributed Key-Value Store)

Distributed Message
Memory Passing
Storage Framework

This figure shows the stack of GE system layers. The memory cloud is a distributed key-value store, which is supported by a memory storage module and a message passing framework. The memory storage module
manages the main memory of a cluster of machines and provides mechanisms for concurrency control. The network communication module provides an efficient, one-sided, machine-to-machine message passing
infrastructure.

GE provides a specification language called TSL (Trinity specification language) that bridges the graph model and the underlying storage and computation infrastructure. It is hard, if not entirely impossible, to support
efficient, general-purpose graph computations using a fixed graph schema due to the diversity of graph data and application needs. Instead of using a fixed graph schema and fixed computation models, GE allows users to
use TSL to specify graph schemata, communication protocols, and computational paradigms.

GE has two running modes, embedded mode and distributed mode. In the embedded mode, GE serves as an in-process library. In the distributed mode, GE can be deployed on one or more machines.

When deployed in the distributed mode, GE consists of a number of system components that communicate through a network. A GE component may have one or more following roles: I) storing data; Il) handling messages
and performing computations; Ill) interacting with clients. According to the roles played by the components, we classify GE components into three categories: Server, Proxy, and Client.

Client
Lib

Client
Lib

T

Client
Lib

Client
Lib

Trinity

Py
1 Trinity Servers 1
Lib Lib
Client Client

= Server. A server plays two roles: storing data and performing computations on the data. Computations usually involve sending messages to and receiving messages from other GE components.

= Proxy. A proxy handles messages but does not own a data partition. It usually serves as a middle tier between servers and clients. For example, a proxy can serve as a query aggregator: it dispatches requests received



Thanks!

http://www.graphengine.io/



