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« AWS does not offer binding price quotes. AWS pricing is publicly available and is subject to
change in accordance with the AWS Customer Agreement available at
http://aws.amazon.com/agreement/. Any pricing information included in this document is
provided only as an estimate of usage charges for AWS services based on certain
information that you have provided. Monthly charges will be based on your actual use of
AWS services, and may vary from the estimates provided.
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~id,~label,name:String,age:Int,created:Date
pl,person, "Hanako", 25,

p2,person, "Taro",21,

p3,person, "John",45,
al,article,,,"2018-07-03"

el,event, "Special Event",,"2018-06-18"
c1l,checkinplace, "Hokkaido",,,

Tw>HCSV

~id,~from,~to,~label, created:Date,comment:String
el,pl,al,like, "2018-07-03",
e2,pl,el,interest, "2018-06-29",
e3,pl,cl,wanttolive,,
e4,p2,pl,follow,,

e5,p2,al,make, "2018-07-03",
e6,p2,el,make, "2018-06-18",
e7,p3,p2,friend,,
e8,p2,p3,friend,,

e9,p3,al, comment, , "good article"
el0,al,cl,checkin,,
ell,p3,cl,hometown,,

[Hanako* W\ Rz UTeseE (COX > b UTEfBD A
X N7w I BGremlindZEITH

gremlin>
g.V().has('name', "Hanako').as( 'her"').out('like")

.in("comment').where(neq( 'her')).valueMap()
==>{name=[John], age=[45]}
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RDF (Resource Description Framework)

« SER M/ NEBICABSNDBEER TN > T« v OIS IR T DD(CELITES
- BUTIL(FEEE, 158, BREE) TT —YZRIRTD

Subject <http://www.socialnetwork.com/person#1>
Predicate rdf:type contacts:User;
Object (literal) contact:name: "Bill1”

- Internationalized Resource Identifiers (IRIs) CEiE%Z—R(CHFET D

IRI <http://www.socialnetwork.com/person#l1>

« BREEIL IRI BDVFVUFTIILEFEDS
« RDFICHBIFBUTZILITOIG A (CTHE D, XMLT—ZBITHIET D
- BMEN IRI DigE. 5 J(CHF3B Edge &7d

Subject <http://www.socialnetwork.com/person#l> FRIEND
Predicate contacts:friend
Object (IRI) <http://www.socialnetwork.com/person#2> .

aws




FlE1mpk

®

RS BEAIDA > T R XAF X db.rd.large~db.r4.8xlarge @ 5517

S
F —ASAINR—XZXA RL—BKUVI/0
I\ O TR NL—2

> — %

https://aws.amazon.com/jp/neptune/pricing/

==(GB)
I[/OUOT R MER(1005 U DT X MEAT)
EE(GB)

X1 J—=3>dDNeptune>—IXR—IX X b
b—)a%f%ﬁﬁi%i“@(iﬁﬂ
) —=3 AN DIBEE2(GB)
X 1GBE T (3 ER]

aws

\-—-ﬂ


https://aws.amazon.com/jp/neptune/pricing/

REfslETE) @

KEEE—=3g>DigE

db.r4.large/S£50GB(/\v 2077w J50GB)
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BFREAMADA>S T R AP R $250.56 ($0.348 * 24 * 30)

rl&
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RDF4] Workbench
Java Gremlin Driver RDF4] - AWS SDK for Java
Python Gremlin-Python Driver - - boto3
NET Gremlin.NET - - AWS SDK for .NET

HTTP REST HTTP REST (Gremlin) HTTP REST (SPARQL) Neptune Loader API  Health Status
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[Gremlin] Gremlin Console

Groovy\N— XD 1>V —)L

BiE: GremlinD=x8/77 T VU0 —2 3 >R/ 07 Ry OO0 /57— R—EH

$ cat conf/neptune-remote.yaml
hosts: [<Neptune end point>]

port: 8182 N S—
serializer: { className: (&R8)} H—)\—EH

$ cat neptune.groovy
:remote connect tinkerpop.server conf/neptune-remote.yaml

:remote console Neptune(ZiE#s g SWEMEZ U ~

$ cat bin/mygremlin.sh
bin/gremlin.sh -i neptune.groovy

FEAE ROV T b g L

$ bin/mygremlin.sh
B> T )LDET

¥)))/
(o o)
0000-(3)-0000
plugin activated: tinkerpop.server
plugin activated:
tinkerpop.utilities
plugin activated:
tinkerpop.tinkergraph
gremlin> g.V().limit(1)

==>V[Luke]
gremlin> NeptuneNad T

aws


https://docs.aws.amazon.com/ja_jp/neptune/latest/userguide/access-graph-gremlin-console.html
http://tinkerpop.apache.org/docs/current/reference/#connecting-via-console
https://github.com/tinkerpop/gremlin/wiki/Getting-Started

[Gremlin] Gremlin Driver (Java)

JavaR—ZXD 77 TV —= 3> CERATEE/RGremlin R= -1/
Fi&: Javay’ U —>3>

pom.xml V—X—Fk
<dependency> Cluster.Builder builder = Cluster.build();
<groupId>org.apache.tinkerpop</groupIld> builder.addContactPoint("your-neptune-endpoint");
<artifactId>gremlin-driver</artifactId> builder.port(8182);
<version>3.3.3</version> » Cluster cluster = builder.create();
</dependency> GraphTraversalSource g = EmptyGraph.instance()

.traversal().withRemote(
DriverRemoteConnection.using(cluster));
GraphTraversal t =]g.V().limit(1).valueMap();

t.forEachRemaining(e -> System.out.println(e));
cluster.close();

aws


https://docs.aws.amazon.com/ja_jp/neptune/latest/userguide/access-graph-gremlin-java.html
http://tinkerpop.apache.org/docs/current/reference/#connecting-via-java

[Gremlin] Gremlin-Python Driver

PythonC{ERB]EE/XGremlin Driver

Java® Gremlin Driver Z&(C UL TH D —EMHIRN S S L2 =L
FHIiE: GremIin@%‘—%/Python?j'J'?—>E| =~ $ pip install --user gremlinpython
. guccessfull installed gremlinpython-3.3.3
Y—2— R ‘ . el
from _ future__ import print_function

from gremlin_python import statics

from gremlin_python.structure.graph import Graph

from gremlin_python.process.graph_traversal import

from gremlin_python.process.strategies import *

from gremlin_python.driver.driver_remote_connection import DriverRemoteConnection

graph = Graph()
g = graph.traversal().withRemote(DriverRemoteConnection(
‘ws://your-neptune-endpoint:8182/gremlin','g"'))

prini(g.v().limit(l).toList()]

aws
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http://tinkerpop.apache.org/docs/current/reference/#connecting-via-python

[Gremlin] HTTP

HTTP REST/WebSocket1 >4~ 1T —X

RS )HAE

iE: RSA/\DIRNEE - RIEBANSDF7Z X /HTTPR—XDGremlin 7 U —= 3>
WY — )L/ EERERR

XD\ > R(bindings)(3{EHAT]

(NGDHI: curl -X POST -d '{"gremlin":"g.V().limit(x)", "bindings":{"x":1}}' http://your-end-point:8182/gremlin

HTTP RESTD!
$ curl -X POST -d '{"gremlin" "g.V().limit(1)"}' http://your-end-point:8182/gremlin

Neptune~dDo TV

{"requestId":"e2b22100-f81c-4131-6862-6dc525b3a543",
"status":{"message":"","code":200, "attributes":{"@type":"g:Map","@value":[]}},

"result":{"data":{"@type":"g:List","@value":[{"@type":"g:Vertex",
"@value":{"id":"Luke","label":"person", "properties":
{"GamerAlias":[{"@type":"g:VertexProperty", "@value":
{"id":{"@type":"g:Int32","@value":-1735852585}, "value" :"skywalkerl123",
"label":"GamerAlias"}}]}}} 1}, "meta": {"@type":"g:Map","@value”:[]}}}

aws


https://docs.aws.amazon.com/ja_jp/neptune/latest/userguide/access-graph-gremlin-rest.html
http://tinkerpop.apache.org/docs/current/reference/#connecting-via-java
http://tinkerpop.apache.org/docs/current/reference/#connecting-via-java

[SPARQL] RDF4] Console

A >S5 057+ J(CSPARQLZFITEIREIRRDF4ID > Y —)L ¢
FAiR: SPARQLOZFEE /7T U —> 3 2T/ 7 RiRy ODHh

$ bin/console.sh

> create sparql
Please specify values for the following variables:
SPARQL query endpoint: http://your-end-point:8182/sparql

T>RRA> MES

Local repository ID [endpoint@localhost]: neptune

UM kU

> open neptune
neptune> sparql select ?s ?p ?0 where {?s ?p ?0} limit 1
Evaluating SPARQL query...

1 result(s) (46 ms)
neptune>

NeptuneNd2o IV

EWVWDSGUIY—ILEHDFET)



https://docs.aws.amazon.com/ja_jp/neptune/latest/userguide/access-graph-sparql-rdf4j-workbench.html
https://docs.aws.amazon.com/ja_jp/neptune/latest/userguide/access-graph-sparql-rdf4j-console.html
http://docs.rdf4j.org/server-workbench-console/#_rdf4j_console

[SPARQL] RDF4] Runtime (Java)

Javar—ADF7 TYUT—= 3 > TEABIREIRRDFAIDS > A A LASATSY

~

Fi&: Java /U —>3>

pom.xml

D el G el

<dependency>
<groupId>org.eclipse.rdf4j</groupIld>
<artifactId>rdf4j-runtime</artifactId>
<version>2.2</version>

</dependency>

Repository repo = new SPARQLRepository(
"http://your-neptune-endpoint:8182/sparql”);
repo.initialize();
try (RepositoryConnection conn = repo.getConnection()) {
TupleQuery tupleQuery =
conn.prepareTupleQuery(QuerylLanguage.SPARQL,
|_"SELECT ?s ?p ?0 WHERE { ?s ?p ?o } limit 10"}];

try (TupleQueryResult result = tupleQuery.evaluate()) {
while (result.hasNext()) {
BindingSet bindingSet = result.next();
Value s = bindingSet.getValue("s");
Value p = bindingSet.getValue("p");
Value o = bindingSet.getValue("o");
System.out.print(s + "¥t” + p + "¥t” + 0);

aws


https://docs.aws.amazon.com/ja_jp/neptune/latest/userguide/access-graph-sparql-java.html
http://docs.rdf4j.org/programming/

[SPARQL] HTTP

HTTP REST &7z(& SPARQL HTTPA >4~ J1x—X

RS ) HARE

Aix: RSA)\DRNEE - IRIEBEHSD 71T X /SPARQL Protocol=RAWLNE 77T U4So—= 3
oY — )L/ B ERESR

HTTP RESTD4l
$ curl -X POST --data-binary 'query:select ?s ?p ?0 where {?s ?p ?0} limit 1' ¥

http: -end-point:
{ ttp://your-end-point:8182/sparql Neptune/\OD/JIU

"head" : {"vars" : [ "s", "p", "o" 1},
"results"” : {
"bindings" : [ {

"s" : {"type" : "uri", "value" : "http://aws.amazon.com/neptune/John_Smith"},
"p" : {"type" : "uri", "value" : "http://www.nist.gov/units/weight"},
"o" : {"type" : "bnode","value" : "b33558799"}

aws


https://docs.aws.amazon.com/ja_jp/neptune/latest/userguide/access-graph-sparql-http-rest.html
https://www.w3.org/TR/sparql11-protocol/

JULo0—Fk

S3)\Tw 5 Neptuner > X5 > X (2)VLUO— 92D HTTP REST API ZHE

I\ v NMEINeptunef >R RAER—J—=23 2 (CHBINENDD
A=< MMZEKDTGremlinSPARQLMZ HI# (CSVAZKDIEE (dGremlin)
JFEEHA 3 T E U TEITSN. Fr o v )L EOBRNEIEE

NeptuneZZ =5 XA (C 745 wF UTZIAMO—)UIC K> TSI(TH I BB = Ehth
(accessKey/secretKey(C K DEREEIFREIEETNET)

O— RO > Rl

curl -X POST ¥
-H 'Content-Type: application/json' ¥
http://<your-end-point>:8182/loader -d '
{

"source" : "s3://<bucket-and-key>/",

"iamRoleArn" : "<iam-role-arn>",
"format" : "csv"

"region" : "us-east-1",
"failOnError" : "FALSE"

aws


https://docs.aws.amazon.com/ja_jp/neptune/latest/userguide/bulk-load.html

NIVARAT—EF A

F—AINR—ART—HARAGHE (CHERTEDURLZHE
o VITUL— 3> hBEGREENEDIHhNDF T YD
e TFIUFTATIL—TOHEENELWLDDFT YD

URL: http(s)://your-neptune-endpoint:8182/status
IEERFIGE: {"status": "healthy”}
BEEEILE: X7 —5 X500, 1L D NRE

N> R4l

$ curl -G http://your-neptune-endpoint:8182/status

{"status":"healthy"}

aws


https://docs.aws.amazon.com/ja_jp/neptune/latest/userguide/access-graph-status.html

Neptune®EH - AWS CLI/SDK

A 2RI ADVERY/ S8 /IR T T 1)L A —)\—TR &,

NeptuneBIRD=sHDCLI/SDKA RSN TWET,
XVPCH S DRITERRET S

CLICEKDU—=RLTUAADI T A)LA—) =Dl
$ aws neptune failover-db-cluster --db-cluster-identifier rdfcluster --region us-east-1

{
"DBCluster": {

"MasterUsername": "admin",
"ReaderEndpoint"”: ”your-end-point",

"ReadReplicaldentifiers”: [],
... (HB8)
}

aws


https://docs.aws.amazon.com/ja_jp/neptune/latest/userguide/load-api-reference-load.html
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GremlinZE/z(3ZRDF/SPARQLIC IS Uz altR Y —) L= (£

RDFdZ]

% NeptuneB/K(ErIRbHEEZ IRHL L7320

Grashexp A-=T>V—X  Gremlin

Tom Sawyer Software [5)3E Gremlin
RDF/SPARQL

Metaphactory [5)3E Gremlin
RDF/SPARQL

Cambridge Intelligence / Keylines A RDF/SPARQL
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Graphexp

JavaScriptX—XDuIHEY — )L %/ w 2 @
GitHubU7RS RULIF DT 7 o JL— % WebY —/ IR ES BRI D > TILE b G o-
. _— i & O K GranTurismoSport
BUTFE%TE CNeptunelZ 3T L SE TS
graphConf.js N ‘%

n«ODE i Us“aﬂo':nmo
const SINGLE_COMMANDS_AND_NO_VARS = true; O K.

WebJ SO S EENeptuneT > Rk > KT
FPOCATEZIRENDD

Server port CJERES
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https://github.com/bricaud/graphexp

Tom Sawyer

£ TOM SAWLT oo sromer

/////////

S TSR DEL)
BRES— STty —IL  E

E 8 &
{ te

Gremlin &SPARQLOM 5 (C Xt

m

[<B<B<N<N<N<N<R< N
oz C - =
E = z

z
§i
B

re:Invent 2017(CHUNT
Neptune®HR— h&E— b F—S v T ZRHEK
https://www.tomsawyer.com/aws-amazon-neptune-partner/

- 5% The Tom Sawyer Perspectives Graph Database Browser %z
AWS MarketPlace £ TARFE
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https://www.tomsawyer.com/aws-amazon-neptune-partner/

Cambridge Intelligence / Keylines

& 7iines
S IR T T UT —S 3 V=R
ERRY IS T IHANG ] b A,

« Gremlin &SPARQLOD™ 5 (T X ity

« JavaScriptX—X

Integrate with Neptune

Double-click movies and actors to display
connected data dynamically.

dWS Amazon Neptune
“ht

Query

g.-V().hasLabel(*Movie®).has("title", *

{name}*).inE("ACTED_IN").outV().hasLabel(Perso
n*).path(.unfold(

Layouts

Cambridge Intelligencett(C &3 Amazon Neptune MiHICEE9 3700

https://cambridge-intelligence.com/visualizing-the-amazon-neptune-database-with-keylines/

aws

N’


https://cambridge-intelligence.com/visualizing-the-amazon-neptune-database-with-keylines/

Metaphactory

S

T>49—TS5AXElt T I

FLYSOISTTSY hIA—L . = g
+  RDF/SPARQLR—X

id K aph
A\ Q— — \ Knowledge Graph Application
\ Management Development
[ ] 7 ' — — Query Catalog Access Control

Amazon Neptunezth— ~ , 4

http://www.metaphacts.com/amazon-neptune - *= ol

High Availability and Durability

Metaphactory + Amazon Neptune O1—Xo—XAttwv> 3>

AWS re:Invent 2017: NEW LAUNCH! Amazon Neptune Overview and Customer Use Cases (DAT319)
https://www.youtube.com/watch?v=9pmQXua9lL. WA

X Metaphactory(C DU\ T(E38:50H 12 DM SHEMNT
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http://www.metaphacts.com/amazon-neptune
https://www.youtube.com/watch?v=9pmQXua9LWA
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AWSIC KDY > T IIFT—4
[Gremlin]
BT 1)L > T D

https://github.com/aws-samples/amazon-neptune-

samples/tree/master/gremlin/collaborative-filtering

A= 2RY>ITIINFT—I D
[Gremlin]
GitHub: apache / tinkerpop / data

https://github.com/apache/tinkerpop/tree/master/data

- Neptune /UL2O—RUTHEA

[RDF/SPARQL]
Coming Soon

> RR—=DNeptune Tools TCSVI(CEHa%
JVULoO— R

[RDF/SPARQL]
RDF Examples by W3C

https://www.w3.0rg/2000/10/rdf-tests/

- Neptune TZDZFEE/VULUO— RAJgE

aws


https://github.com/aws-samples/amazon-neptune-samples/tree/master/gremlin/collaborative-filtering
https://github.com/apache/tinkerpop/tree/master/data
https://www.w3.org/2000/10/rdf-tests/

[Gremlin] Neptune Tools

GraphML J7 - JL%ZNeptune D/ VUL O— RO EIEERR
CSV J7AILICEIT DY —)L

Tinkerpop®Moderns — %z 289 34l

# Tinkerpop®ModernT—42M>556GraphMLAZX D tinkerpop-modern.xml 4 2 HO—F
$ curl https://raw.githubusercontent.com/apache/tinkerpop/master/data/tinkerpop-
modern.xml -o tinkerpop-modern.xml

# PythonRVYTrEEFTLT/—REIYDD2DODCSVI7AILIZEE M

$ ./graphml2csv.py -i tinkerpop-modern.xml

infile = tinkerpop-modern.xml

Processing tinkerpop-modern.xml

Wrote 6 nodes and 18 attributes to tinkerpop-modern-nodes.csv.
Wrote 6 edges and 12 attributes to tinkerpop-modern-edges.csv.

# HEIFXEBRINTI-CSVITAILZES3/ VY ZEEEL TNeptunelZ/\)LYB—RF L IL0K
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https://github.com/awslabs/amazon-neptune-tools/tree/master/graphml2csv

[Gremlin] Z&/\A D

1. Gremlin Console(&Graphexp)ZRAWCO I ZEIT U 5FHE

« AWS Samples®@TutoriallCi 8> COITUZEITLTHD

https://github.com/aws-samples/amazon-neptune-samples/tree/master/gremlin/collaborative-filtering

« Tinkerpop®dTutorial C¥& 9 %

http://tinkerpop.apache.org/docs/3.3.3/tutorials/gremlins-anatomy/
http://tinkerpop.apache.org/docs/3.3.3/tutorials/the-gremlin-console/

X T —HFHINR—ZTHRIT UIeModern>— 5720\ D
XNeptunelCHBITBEETDHER(CBEURNSEITITD

https://docs.aws.amazon.com/ja jp/neptune/latest/userqguide/access-graph-gremlin-differences.html

2. Graphexp TG TR LIRS AU FHILDT S T EOT ) ZVERK
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https://github.com/aws-samples/amazon-neptune-samples/tree/master/gremlin/collaborative-filtering
http://tinkerpop.apache.org/docs/3.3.3/tutorials/gremlins-anatomy/
http://tinkerpop.apache.org/docs/3.3.3/tutorials/the-gremlin-console/
https://docs.aws.amazon.com/ja_jp/neptune/latest/userguide/access-graph-gremlin-differences.html

[RDF/SPARQL] &/ DHI

1. ANz 0—)ULRF Ly ZX—RX 2RV TSPARQLZ &

« {5)]: DBPedia http://ja.dbpedia.org/spargl
SPARQLF 1 — U T7JL@EE36ESWORIZE2-DBpedia> > RS 4

https://docs.google.com/spreadsheets/d/1zlrplSiBXviaJaEHWBrKqgiSYXS1K90jDKDgOGI5BGOI/edit#gid=0
BFOOTUZED U DREURHNSENRENER,

2. MB®DO7—5% Neptune (CERULAVUZFHILD O Z/ER
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http://ja.dbpedia.org/sparql
https://docs.google.com/spreadsheets/d/1zlrplSjBXviaJaEHWBrKqiSYXS1K9ojDKDqOGl5BGOI/edit#gid=0
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Social Networking Fraud Detection Recommendations Knowledge Graphs Life Sciences Network & IT Ops
TinkerPop / Gremlin RDF / SPARQL

AMAZON NEPTUNE il

High Performance Graph Engine (Durable, ACID with Immediate Consistency)

Cloud-native Storage Service
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Neptune®D{EWS - #RIIRA>FI—TIT1 R
_

AV EL Gremlin Console RDF4] Console AWS CLI
RDF4] Workbench
Java Gremlin Driver RDF4] - AWS SDK for Java
Python Gremlin-Python Driver - = boto3
NET Gremlin.NET - - AWS SDK for .NET

HTTP REST HTTP REST (Gremlin) HTTP REST (SPARQL) Neptune Loader API  Health Status

RESTLAS+D Gremlin HTTP SPARQL HTTP - -
HTTP WebSocket API
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Amazon Neptune C
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Amazon Neptune (CDWCTED EHDEWAIFEIES

ARR—
https://aws.amazon.com/jp/neptune/

REFaXA> MMOFa1—-—MUTPILIREDIY —X
https://aws.amazon.com/jp/neptune/developer-resources/

Amazon Neptune Forum
https://forums.aws.amazon.com/forum.jspa?forumID=253
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https://aws.amazon.com/jp/neptune/developer-resources/
https://forums.aws.amazon.com/forum.jspa?forumID=253
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https://amzn.to/JPWebinar
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