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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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Gremlin 101

IS5 IM5% ) —REZRUIZL

‘ friend R a
4 dh g.V()

=> [ ‘UserA’, ‘UserB’, ‘UserC’]

g




Gremlin 101

Name/N\“UserA”D_J — RZIELTZ0N

‘ friend R a
- - g V().has( ‘name’, " UserA’)

=> [‘UserA’]

g




Gremlin 101

“UserA”DRIZETHDI1I—H=ZZELUTZLY

‘ friend R a
- - g V().has( ‘name’, " UserA’ ).out( ‘friend’)

= [ ‘UserB’ ]

g




Gremlin 101

“UserA”[CED T, RIEDKRIETHDI1I—H=EIEL
7z

‘ friend - a
- - g.V().has(‘name’: ‘UserA’ ).out( friend )

out( ‘friend’)

=> [UserC]
)
dh




Gremlin 101
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friend

g V().has( ‘name’: ‘UserA’ ).out( ‘friend’)
out( ‘likes’)
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Amazon Neptune CH7/R— hEnNd1>F—-TJ11X

CLI

Java
Python
.NET
Node.js
HTTP REST

RESTEASD
HTTP

Gremlin Console

Gremlin Driver
Gremlin-Python Driver
Gremlin.NET
gremlin—javascript

HTTP REST (Gremlin)

Gremlin HTTP
WebSocket API

RDF4] Console
RDF4] Workbench

RDF4]

sparglwrapper

HTTP REST (SPARQL)

SPARQL HTTP
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ElasticSearch Servicei®E# CLIKEMRZRY>fuzzyiRzR

Ex1)

g.withSideEffect("Neptune#fts.endpoint"”, "your-es-endpoint-URL")
-withSideEffect(“Neptune#fts.queryType”, “query_string”)
.withSideEffect(“Neptune#fts.minScore”, 1.5)

V().has("name", "Neptune#fts m*k*");

Ex2)

g.withSideEffect("Neptune#fts.endpoint"”, "your-es-endpoint-URL")
.withSideEffect(“Neptune#fts.queryType”, “fuzzy”)
V().has("name", "Neptune#fts mike");



https://docs.aws.amazon.com/ja_jp/neptune/latest/userguide/full-text-search.html
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~id, name:String, age:Int, ~label
vl, UserA, 29, person

v2, UserB, 30, person

Edged®CSV D 7 1) LA

~id,~from,~to,~label
el,vl,v2,follow

e2,v2,v1,follow
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S3EDCSVI7AILICKDT—FO—R

Node®CSV I 7 1 LA O0— RE4T44

~id, name:String, age:Int, ~label
vl, UserA, 29, person

curl -X POST -H 'Content-Type:
application/json' https://<neptune-endpoint>:8182/loader -d

v2, UserB, 30, person {
"source" : "s3://<S3 URI>/",
"format" : "csv',

"lamRoleArn" : "<IAM Role ARN>",

"region" : "<region>",
Edge@CSVj 1) M?'J "failOnError" : "FALSE",
"parallelism" : "MEDIUM",

"updateSingleCardinalityProperties" : "FALSE",
"queueRequest" : "TRUE"

}l

~id,~from,~to,~label
el,vl,v2,follow

e2,v2,v1,follow

https://docs.aws.amazon.com/ja_jp/neptune/latest/userguide/bulk—load.html
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CLI (Gremlin Console)

GroovyN— XD 1>V —)b

FiR: GremlindDZE&/77 T o —= 3 2%/ 7 Rk O3/ —SFR—"GER

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

port: 8182 RO——
serializer: { className: (&%)} T—/)\—Ex

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

remote consele  NeptunelCIE#id UL UT N

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

FHMER O U T MU I RS> TIL

$ bin/mygremlin.sh

¥J))/

(o o)
————— 0000-(3)-0000-----
plugin activated: tinkerpop.server
plugin activated:
tinkerpop.utilities
plugin activated:
tinkerpop.tinkergraph
gremlin> g.V().limit(1)
==>vILuke] [N entuneAdZTU

gremlin>

https://docs.aws.amazon.com/ja_jp/neptune/latest/userquide/access-graph-gremlin-console.html

httpJ//tinkerpop.apache.org/dogs/current/reference/#connecting-via-console

https://github.com/tinkerpop/gremlin/wiki/Getting-Started
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Neptune Workbench : Jupyter Notebook/m5 4TV ELT

File  Edit Insert  Cell el Widgets  Help  Neptune

“%%spargl”¥>"%%gremlin"’z 3 | -

a

ﬁ L/ E'E) bt“ OI IJ % %{fj—' Using Gremlin to Access the Graph

The following tutorial walks you through using Gremlin to add vertices, edges, properties, and more to a Neptune graph, highlights some differences in the
Neptune-specific Gremlin implementation.

1. Add Vertex with lavel and property

%%gremlin
g.addV('person’).property('name’, 'justin')

Console

Search for terms.. Page Size: 10

Total Results: 1

1 v[9ab80f3b-a616-f7c4-e348-5090a7274823]

The vertex is assigned a string ID containing a GUID. Al vertex IDs are strings in Neptune.

2. Add a vertex with a custom id

In [198]: %%gremiin

9.V().valueMap(true)

adWs
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Gremlin E1T5TE MO

JupyterNotebook®t7)L CT“%%gremlin explain”di&(C/~ T 5t

| ] B A ¥ MRun B C »
n, [170]: %%gremlin explain

g.V().out('follow").valueMap()

Explain

P ——

Neptune Gremlin Explain
B L L e

Query String

j_- ET Ell 9.V().out('follow').valueMap()
D Original Traversal

[GraphStep(vertex,[1), VertexStep(OUT, [follow],vertex), PropertyMapStep(value)]

IEQN

TVDE

Converted Traversal
Neptune step:

NeptuneGraphQueryStep(Vertex) {
JoinGroupNode {
PatternNode[(?1, <~label>, 72, <~>) . project distinct 71 .]
PatternNode[(?1, 75, 73, 76) . project 71,73 . IsEdgeldFilter(?6) . ContainsFilter(?5 in (<follow>)) .]
PatternNode[(?3, <~label>, 74, <~>) . project ask .]
}, annotations={pa Vertex(?1):GraphStep, Vertex(?3):VertexStep], maxVarld=9}
NeptunePropertyMapStep {
JoinGroupNode {
PatternNode[(?3, 77, 78, <~>) . CompareFilter(?7 != <~label>) .]
}, annotations={initialValues={? ull, null}}

NeptuneTraverserConverterStep

adWs
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Gremlin 7 0O2J 71 J)LOEYS
T Dzl . profile() {45

11: %%gremlin

g.V().out('follow").valueMap().profile()

Console

Search for terms.. Page Size: 10

OTUOTOI7AIL S

1 {'dur': 1.124242, 'metrics": [{'dur': 0.403764, 'counts": {'traverserCount": 2, 'elementCount": 2}, 'name': 'NeptuneGraphQueryStep(Vertex)', 'a

"%query_mode profile"~=w 1< > R CEprofileBliEn]gE
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Neptune Workbench : ZDBD#EEE

=N WX > B TNeptuneDiR<2 1814Ee @ JupyterNotebook 05
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« Ostatus
NeptuneZ S5 X FDIEERZEUS U TERR
* %load
S3EDT7A)LICDWTCURIFZIEE L. /ULOO— RZZET
« %graph_notebook_config
fERAdDIupyterNotebook DiEfIEHRE R~
« %query_mode (query|explain|profile)
JTVUE—RDESE
aws

\_/‘7



oJ$RAL - {elD Tz b DRILRIED ?

2% R B P« —EBERBEHD
. ‘ DEFUL /- Qg T
REN ([CRAN MBS TR REWN(CH—Tv NEDDBISZIEE
DSRFV 2D OAREREILTD NSIN—BILDARERZIL TS

RUILS DT>

CAAS)

\/"



OSSY —)L(CKDoJfAL

JavaScriptX—XDuaJ#R{EY — )L “Graphexp”
GitHUbURS RUTF DI 7 A IL—R%EWeb T SO THL 1214

https://qgithub.com/bricaud/graphexp

BUFE%TE CNeptunelZ X
graphConf.js  const SINGLE_COMMANDS AND NO VARS = true ;
const REST_USE_HTTPS = true;
WebTJ SO S EENeptune > Rk > T
PITCATEDINENDD

A —ZFwy N WorkSpaces

Server port Protocol Gremlin version

NeptuneIL > R >k
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Tom Sawyer

https://www.tomsawyer.com/aws-amazon-neptune-visualization/
https://aws.amazon.com/jp/blogs/news/exploring-scientific-research-on-
covid-19-with-amazon-neptune-amazon-comprehend-medical-and-the-tom-
sawyer-graph-database-browser/

Metaphactory

https://metaphacts.com/amazon-neptune

https://aws.amazon.com/jp/blogs/apn/exploring-knowledge-graphs-on-
amazon-neptune-using-metaphactory/

Keylines

ttps://cambridge-intelligence.com/visualizing-the-amazon-neptune-
database-with-keylines/
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U D EC2 Instance Amazon Neptune 53 Bucket 53 Bucket
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18

W—)L : GraphML 2 Neptune CSV

GraphML J 7 -1 )L%ZNeptune T®/) VLo O— RHEJEEIRCSY T 7 A
JLICEH#T DY —)L

https://github.com/awslabs/amazon-neptune-tools/tree/master/graphml2csv

Tinkerpop®Moderns—4 7z Z 19 244l

# Tinkerpop®Modern7—4®MD>S5GraphMLAZND tinkerpop-modern.xml =45 > O— R
$ curl https://raw.githubusercontent.com/apache/tinkerpop/master/data/tinkerpop-
modern.xml -o tinkerpop-modern.xml

# Python RO hZFEITUL T/ —REIYVZD2DDCSVI 7 1 JUICEHE
$ ./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.

# HEFEmENTzcsvI 7 1)L%&S3)\ v MMIESE U TNeptunelZ/ULoO— R idok
dwWs

V"


https://github.com/awslabs/amazon-neptune-tools/tree/master/graphml2csv

1EBAY—)L : Neptune Export

NeptunedD7—5%Z57F A NI 7A)LICTORR—ETBDYV—)L

https://qgithub.com/awslabs/amazon-neptune-tools/tree/master/neptune-
export
« BulkLoaderCNeptunelCEXDIAFHBIEEIRCSV Turtle J A+ —< W b

« T, FREFUYTUIODWOTDERDIH 2T I ANR—
« W—)LBEAZAWS Lambdalc0O+1 93 EE0JEE

# Maven/RE(C KD jarZERK

$mvh clean install

# endpoint&outputZI8TE L THEIT

$ bin/neptune—export.sh export—pg —d ~/neptune/output/ —e <neptune—endpoint> —use—-ssl

CAAS)

\_/‘7


https://github.com/awslabs/amazon-neptune-tools/tree/master/neptune-export

[Gremlin] &) Al

Neptune Workbench&GraphexpZRWCOITUZEIT UMM SFEE
« WorkbenchdB©>J)L ) —cIwOEETUTHD

« AWS Samples®TutoriallCia> CTOITUZEITLTHD

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

« Tinkerpop®dDTutorial C¥&E 9 %

https://tinkerpop.apache.org/docs/current/tutorials/getting-started/

XNeptunelCHITBIEETORERICBEURNSEITIT D

https://docs.aws.amazon.com/ja jp/neptune/latest/userqguide/access-graph-gremlin-differences.html
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https://tinkerpop.apache.org/docs/current/tutorials/getting-started/
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[RDF/SPARQL] %2/ 2 4l

« Workbench@bY>TJ)L ) —IwOEEITUTHD

- RSN O—/)ULRF LY SAR—-RXZHUTSPARQLZFE
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